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HOSTPLANT RECORDS FOR BUTTERFLIES AND SKIPPERS
(MOSTLY FROM COLORADO) 1959-1982, WITH NEW LIFE HISTORIES AND NOTES ON
OVIPOSITION, IMMATURES, AND ECOLOGY

Dr. James A. Scoit, B@ Estes Street, Lakewood, Colorado 802286

fbstract. Hositplants of larvae, based on about 3099 records of observed
ovipositinons (a total of 1588) or discoveries of egpgs, larvae, or pupae in
nature, are presented for butierflies (including skippers?, mostly from western
United States, espacially Colorado. The paper presents numerocus new life
histories, and many notes on egg placement, overwintering stage, behavior, and
ecology. A new phenomenon of a butterfly epgg mimicking a plant is reported, in
which Nathalis igle eqgs have changed celor to match orange-yellow protruding
foul—-odor egg-shaped glands on Dyssodia papposa, presumably to benefit from
lesser predation because predators think the eggs are inedible foul glands; this
phenomenon is the complete opposite of the known cases of ego mimicry, in which
plants produce structures mimicking butterfly eggs to deter oviposition
(although possibly egg mimicry was the original origin of the precursor of the
D, papposa glands). Dracula Caterpillars were found--larvae of Amblvscirtes——
which have unigue fangs unknown in other Lepidoptera, as well as ordinary
mandibles; apparently the fangs are used in defense rather than nest-building.
What was once called one species felastirina argioclus in Colorade is now proven
be two species, with different hostplanis, flight times, habitats, and pupal
color; the localized species has two ecotypes, one feeding on Humulus vines, the
other on Lupinus. Only one Hesperiinae (Qarisma garita’ is truly polyphagous,
eating grasses and sedges of many life forms; it has "satyr envy", converging to
Satyrinae in its polyphagy, unigue lack of larval nest, and cryptic striped
larval color pattern. Hesperiinae species generally eat only a certain life
form of grass, and may prefer the biocchemicals of certain grass species or
genera, so that Hesperiinae are comparatively host-specific. A hay-feeding

guild was discovered: B Hesperiinae (Pjiruns pirus, Ancvlioxypha pumitor, Dchlodes

svlvanoides, Poanes zabulon taxiles, Amblyscirtes vialis, probably Anatrytonse
logan) that each esat numerous tall wide-leaf grasses. In contrast, many

Satyrinas have rather haphazard ovipesition, and rather polyphagous lab feeding,
so that Satyrinae species are in general rathaer polyphagous on various grasses,
or even on grasses and sedges, and their host specificity is difficult to
determine. One satyr (Ogneis chryxus) oviposits on trees. In ancther case of
convergence., Hesperia ottoe and Polites grioenes are the only species in their
genera to eat a broad~leaf grass and to have aerial larval nests. One skipper
{Ancyloxypha?) was found to have larval wax glands on four segments instead of
the usuwal two. Bog butterflies seem to have rather polyphagous larvae. Some
larvae rest underground: Parnassius (pupae), ceritain Satyrinae (Neominpis,
perhaps some Jeneis and Erebia), Hesperia relatives (Hesperia except ottoe,
Polites except grigenes, Yvretta, Hylephila, Atalopedes), and “Amblyscirtes"
simius, Three species of Polites lay eggs without glue which drog into the
litter, and Cercvonis does this about half the time. Anatrytone logan is a very
distinct genus from Airyione arogos, in contrast to Hesperia, Polites, and
Atalopedes, which are basically just one genus. Cases of hostiplant switching is
reported in which Euphydryvas chalcedona/anicia capella now feeds on intrcduced
Linaria dalmatica, and Phyciodes picta has switched from fAister to Cenvolvulus.
Two new subspecies are named from lowland valleys of W Colo.-E Utah: Phvciodes
tharos/morpheuys ricocolorado, the only valid ssp. of thares, with paler wing
colory and Hespsropsis libya conferiiblanca, which has a solid white unh and a
new hostplant.

INTRODUCTION

Hostplants are known for most northeastern U.5. butterfly species, and for
many California species. But there are many more specles in the Southern
Rockies of western U.S., and far fewer scientists are there io study them, so
hostplants are not well Rnown for most western butterflies. This paper adds




greatly toc the Knowledge ©f hostplants ©r itnese specles. oome OTF the springs
and summers from 1977 to 1992 were spent observing females to obtain oviposition
records, and raising the immatures of some species, mostly in Colorado. Before
this time I had found other hostplants during the course of other work. ALl my
data on hostplants through 193} are given, together with associated information
such as the hibernal diaspause stage, the location of ovipesitien or larval
feeding (leaves or fruits), etc. Descriptions of previously unknown eggs,
larvae, and pupae are given (color slides were made alseo, but color photos
cannot be given hera). The hostplants through 1985 were already published
(Scott 198Ba, Papilioc {New Series] #4), but I decided to include them in the
presant paper because recent work more than guintuples the total amount of data,
because inclusion of those records does not lengthen the present paper much,
because the present paper corrects more than a dozen plant misidentifications in
that paper, because in most cases the inierpretation of the resulis is far
better when all the results are grouped together, and hecause I wish to maintain
a lifetime list of hostplants as a service to readers.

The plant family of mosi hostplants, and the justification for the
scientific names of the butterflies used, can be found in Scott (}18986h). Scott
{1986b) also summarizes the general ecology, distribution, behavier, and
identification of each species. The hostplant records in Scott (1986b) are
gither from Scott (198Ba), or from the literature; the literature sources for
each hostplant record therein are listed in my card file, and are available to
readers on requast for a small fee. Flight periods and cther ecological
obhservations on the Colorade fauna were given by Scett & Scott (188@) and Scott
and Epstein (1888).

Methods

To obtain oviposition records, the observer must irain himself to recognize
the flutiering ovipositien flight typical of buiterflies. One should walk about
the habitat and watch for any female which flutters or hovers slowly from plant
to plant; ovipositing females flutier slowly while searching for an oviposition
site, and frequently land, whereas males and non-ovipesiting females fly more
erratically or swiftly. This distinction is very noticable in most butterflies,
gspecially in fast-flying skippers; but in Satyrinae (Lethe, Cgrgvenis,
Neominois, Oeneis, Erebia, etec,) the flight of ovipositing females is only
slightly more fluttering than ususl. Papjlic females continue to flutter while
they oviposit, while other butterflies are genarally motionless., Unfortunately,
most lepidopterists only collect adults, and are trained to automatically swing
their net at the first sight of an adult, especially a hovering female that is
so tempiting and =asy to caplure, so they rarely see ovipositions. But if they
just tratned themselves to NOT swing if the adult is hovering slowly, they could
follow the female io coviposition, and then they could swing the net AFTER the
egn is laid. By carefully stalking the hovering female and watching where the
egg is laid, ons can get both the egg and the female in most cases. Colleciors
who catch hutterflies that do not hover slowly (the majority of the butterflies
seen), and watch those that do hover slowly, can catch almost as many adults as
collectors who catch every adult seen, and can obtain almost as many
ovipoesitions as people who watch and do not collect adults at all. (And, very
paculiarly, most modern "Butterfly Watchars", such as those associated with bird
watching societies, are more interested in other things than butierfly biology,
and strangely do not observe or report ovipositions and seldom contribute to
scientific knowledge.? Thus there is no big conflict between collecting and
ohserving ovipositions, so lepidopterists——even colleciors——have no excuse for
not obtaining ovipositions.

Species that oviposit haphazardly require special methods, which take more
effort. Parnassius, Speveria, Boloria, and grass/sedge feeders (most Satyrinae,
some Hesperiinae) often oviposit haphazardly. Because an egg of these species
may have been laid haphazardly on a plant that the larvae may not feed on, and
the larva then wanders to find a suitable plant, merely recording the
oviposition plant is totally inadequate. Therefore, in the last few years I
recorded all possible hostplants (all monocotyladons for the last two groups)?
within 1 m of the egg. Proef that a haphazard-oviposition species uses a given
plant as a hostplant requires effort both in field and lab! adults musi be
associated with that plant in nature; females must oviposit on or near that
plant in nature; and larvae must successfully feed on that plant in the lab,
Thus, ideally, many ovipositions should be cbserved in nature, and lab feading
tests should he conducted io determine whether the native planta near the eggs
gre eaten or rejected by larvae.

All times are given as 24~hour standard time.




I thank the following persons, especially Dr. Weber, for identifying the 3
hosts (abbreviation in parentheses): William A. Weber (W--University of Colarado
Herbarium, Boulder Colo.), June MeBGaskill (M-—University of California
Herbarium, Davis, Calif.), James Harding (Ha--same address), Beecher Cramption
{C~~same address) James L. Reveal (R--Univ. of Maryland, College Park, Md.),
John R. Keith, Hansford T. Shacklette, James A. Erdman (all three G--U.5.
Geological Survey, Lakewood, Coloradeo), Farrel Branson {(B--same address}), L. R,
Heckard {(H--Univ. Calif., Berkeley, Calif.), John Strother (same address, no
abbreviation), Charles Feddema (F--U.S5. Dept. Agriculture, Fort Collins, Colo.}.
If no letter is given, I identified the plant; in recent years I have gained
considerable expertise in plant identification, so have seldom consulted these
totanists.

Pressed plant specimens documenting many aof the hostplant records are in
the collection of J. Scott. Because mpst of the plants are not in perfect
condition, they would no doubt be thrown away by herbaria, which generally
ratain only perfeet specimens. I have heard valid stories of famous herbaria
throwing out even new county record specimena of plants if the plants are not in
absolutely perfect condition. Because butterfly females very often choose
juvenile plants, or plants without inflorescences, or plantis not in perfect
condition, and because antomoleogists are less skilled than botanists at drying
and pressing plant specimens, butterfly hostplants rarely turn into ideal
herbarium specimens. Making perfect botanical specimens takes considerable
axperience, demands great care in changing the blotters freguently and using
cumhersome heaters/driers ete., and requires the selection of perfect wild
specimens. Even if the current herbarium curator is sympathetic to the
retention of non-ideal specimens that represent hosiplant records, a later
curator may not be. Also, most butterfly hostplanis are rather commen plant
species (because any butterfly spegies that prefers a rare plant would soon
become extinct}, and herbarium curators want rare plants or odd varieties, not
common plants. Therefore, I strongly believe that insect hostplants should NOT
in general be placed in herbaria; they should be placed with the associated
insect collection. Retaining plant specimens also makes resubmitting plants 1o
othar botanists with new knowledoe of the plant group much easier: very few
.botanists care about insects that feed on plants, and if a lepidopterist tries
to reexaming a certain plant it is tco much of a nuisance to try ito releocate the
plant in seattered herbaria and ask the curator to have it reidentified. These
curators want to do taxonomy of their favorite plant group and do net wish to be
bothered by mundane identificaetions. As I pained expertise reparding the
identification of plant groups used as butterfly hostplarnts, I raexamined
preserved oviposition plants from prior years that had been jidentified by
varjous botanist "experts", or I sent the plants to other experts; tco offen, I
have besen disappointed to find that the first "experts” had misidentified the
plants. In a few cases, the misidentifications were ohviocus and hlatant. About
a dozen of these misidentifications are correcied harein, including some
longstanding misidentificaticns that have crept into popular books. Insect
hostplant specimens should he kept with the insect collection: in general,
harbaria neither need ror want these specimens.

The hostplant shoauld be pressed and preserved.unless its identification is
vary obvious. Most lepidopterists are rather sloppy reparding plant
identifications; of course, anyone without esxperti knowledge of the ovippsition
plant genus should collect it (roots and all, plus nearby plants with
inflorescences in another newspaper if the oviposition plant lacks
inflorescence) and place it between folded newspapers and write locality date
time and species on the newspaper so an expert can identify it. A freguent
problem in identifying plants is that a person may have identified what looks

like the current plant in the past, and therefore assumes that the current plant
..is that species; but botanlsts—ullke all taxonom15t5--+end to split their

specias to the limit of resolution (new microscopes and new technlques lead to
the naming of new species and varieties), so & plant that looks like a known
plant could he a clasely related plant species. Many closely-related plant
species can be confused: many planis look very similar to the non-expert; the
floras generally lack drawings or photog of the plants; the keys in floras are
often written in vanue terminclogy that makes a decision difficult; complete
descriptions of the plant are often lacking; deseriptions are written in
tachnical terminclogy that is difficult for the beginner and often imprecisej
and plants in general are more variable in morphology than animals, causing more
difficulty in identification. What is needed are floras that contain
identification tables, in which each character is describad for every species
{or genus), so that plant spscimens that contain missing parts can still be
identified (keys make use of very few traits, so can lead to very gross




misidentifications, a proeblem solveo by tables)y floras should also contain
drawings or photos. Such ideal floras are unfortunately lacking for the Rocky
Mountain region {(Colorado floras also lack adequate habitat and range and
blaoming information}.

Nomenclature of plants is in a state of flux, just as is the nomenclature
of insects. Plant varieties may even change species (for instance var. xanthum
went from Eriogonum flavum to E. jamesii). The most recent local Colorade plant
identification guides in particular place numerous plant species in new genera.
A bizarre rule of plant nomenclature sometimes causes the species name to change
when a different genus name is adopted (for instance Potentilla fruticosa became
Pentaphylloides flaoribunda, ad nauseum). Generic reassignmernts that represent a
correction of evolutionary relationships are valuable progress, but mere generic
splitting is of little value. 1 have used generic names from national plant
checklists and fampus multi-state floras (such as the recent Great Plains Flora)
rather than rudimentary local identification guides {(lacking habitat and range
and descriptive information) that are orgies of splitting.

Old floras treated the grasses Agropvron, Elymus, and Sitanion as distinct
genera, but recent morphological and chromosome studies synonymized Sitanion
inte Elymus, reshuffled the species hetueen the first two genera, and outlined
several groups within Agropyron that have egual rank with Elymus. Some recent
floras aplit these grasses into as little as two or as many as ten genera, but
it is obvious that they form one phylogenetic unit in which the species
frequently hybridize (for instance "Pascopyrum" smithii has a large chramosome
number due to its hybrid ancestry Agropyron dasystachvum X "Elymus"
triticoides), so I treat them all as figropyron, and list the subgenus to reduce
inevitable confusion. The most recent local identification manual places
dasystachvum into Elytrigia, which is contrary to its genome (SH, Iike Elymus;
I treat it as A. (Elymus) dasystachyum.

PAPILIONIDAE
Papilioninae
Papilionini

Females usually continue to hover when ovipositing., Eggs are generally
laid on the hostplant.

Papilio machaan bairdii Edw. Larvae on Artemisja (Qligosporus) dracunculus, 2
mi. SW Canon City, Fremont (o. Colo., June 27, 1371. Larvae on A. dracunculus,
1 mi. W Weolf Park, Fremont Co. Cola., June 27, 1971. Larvas on A, dracunculus,
5 of Salida, Chaffee Co. Colo., Aug. 19B5. tLarvae on A. dracunculus, Beaver
Creek, B180°, E of Phantom Can., Fremont Co. Colo., June 3@, 1971, Blenn R.
Scott. Larvae eat leaves. Adulis apparently have only one flight in the Front
Range near Denver (mostly July), whereas in 5 Cdlo. adults fly from May-early
_ Sept. in several flights, though adults are evidently most common in late June.

Papilio zelicaon Lucas. Larva on inflorescence of Foeniculum vulgars,
Berkeley Hills, Contra Costa Co. Calif., July 18368, Larva on F. vulgare leaves,
Point Richmond, Contra Costa Co. Calif., May 2 and 17, 13971, Junsa 15, t8972.
Oviposition 9:13 on leaf of Harbouria trachypleura, Green Min., Jefferson Co.
Colo., June 3, 1988. Adulits assoc. with H. trachypleura (G), Paass [reek,
Huarfano Ce. Colo., June 2B, 1971, and many other central Colo. sites.
Preoviposition 12:45 on H. trachvpleura, Green Min., Jefferson Co. Cole., May
18, 1986. Oviposition on leaf of Conium magulatum, Red Rocks, Jefferson Co.
Colo., June 16, 1898t. Older larvas may prefer umbels. Native up to 12.,508° in
the alpine zone of Park Co. Colo. 0One flight in Celo.; adulfs as lale as late
July in the foothills of the Front Range are perhaps just stragglers from the
one flight. Pupae hibernate.

Papilio polyxenes asterius Stoll. Larva on Daucus carota (W), Lakeswood,
Jefferson Co. Colo., Sept. 5, 1972. Oviposition 13:82 on underside of leaf of
Conium maculatum (W), Castlewpod Res., Douglas Co. Colo., Aug. 13, 1877. B eggs
found on L. maculatum (W) leaves, Lakewood, Jefferson Co. Colo., Aug. 17, 1877.
Preovipaosition 3:45 on £. maculatum, Red Rocks, Jefferson Co. Colo., June 15,
1987. OQOvipositions 10:10, 10:11 on underside of small (blade 18 cm long) lower
C. maculatum leaves; Apex Buleh, Jefferson Co. Colo., Aug. 27, 19498.

Oviposition 1@8:12 under young C., maculatum leaf, Wheatridge, Jefferson Co.
Colo., July 31, 1891, 4 2nd-stage and 1 3rd-stage larvae found on top of C.
maculatum leaves, Wheatridge, Jefferson Co. Colo., flug. 17, 18981, Epgg found on
top of C. maculatum green leaf, Wheatridoe, Jefferson Co. Colo., Aug. 22, 1991,
Oviposition on Berula erecta (W), wet meadow 7.2 mi. N New Mexice state line,
Hwy. 550, La Plata Ce. Cole., Aug. 27, 1877. Adulis assoc. with B. erecta, |
mi. § Cochiti Dam, Sandoval Co. New Mex., S5ept. &, 1877. Oviposition 89:180 on B.




grecta (wW’J, Nt Lochifi, sania Lruz L. Arlz., Aug. 1, labw. Larva on LACULE
douglasii (W) inflorescence, Sapello Can., 788@°, San Miguel Co. New Mex., Aug.
23, 1978. Larva on C. douglasii (W), Hot Springs, 7000, San Miguel Co. New
Mex., Aug. 23, 1978. 1| egg found on leaftop and preoviposition 13:20, boih on
€. dounlasii, Wheatridge, Jeffersen Co. Colo., July B, 1991, 4ih stapge larva on
Petroselinum crispum umbel, Lakewood, Jefferson Co. Colo., July 22, 1885. 1
live egg and 2 hollow eggshells found on P. crispum maturing seeds, Lakewood,
Jefferson Co. Colo., Aug. 11, 1888, Oviposition 10:07 on Anethum graveclens
umbel, Lakewood, Colo., July 22, 18985. Larvae found on A. araveolens by Laura
Pestorious, 2 mi. NE Conger, Freeborn Co., Minn., June, 19856. Adults associated
with Pastinaca sativa var. sylvesiris, 5 mi. SW Elkhart, Polk Go. lowa, June 18,
1987, and Helmer Myrs State Park, Freeborn Co., Minn., June 22-25, 1987, and
roadside ditches NE of Conger, Freeborn Co., Minm., 188B8-1887. Adults
associated with P, _sativa & Conium maculatum, NE Alden, Freeborn Co., Minn.,
June 23, 199i. Preoviposition Harbouria trachypleura, Green Min., Jefferson Co.
Cole., Bept. 1, 1887. {£. maculatum {(sometimes H. trachyplsura) is the main host
in the Front Range feoothills, and C. maculatum is the main host on the plains.
Older larvae seem to prefer umbels rather than leaves. Three flights occur in
the Colo. foothills. EGBG light greenish-yellow, becoming orangish-yellow..
FIRST-STAGE LARVA black, with slight cream mottling on front of thorax and on
top of middle of body.

Papilio indra indra Reakirt. Oviposition 9:85 on leaflet of Harbouris
trachypleura, Green Min., Jefferson Co. Cole., June 3, 19B8. Oviposition 11:35
on leaflet of H, trachvpleura., S of Golden Gate Can., Jefferson Co. Colo., June
5, 18988. Preoviposition on H. trachypleura, | mi. NW Idledale, Jefferson Co.
Cole., June 13, 18388. This host is not especially bushy, and grows on
sandy/pebbly slopes rather than among rockss; most P. indra hosis are bushy and
grow among rocks. Preoviposition on fAletes acaulis, Coal Creek Can., Jdefferson
Co. Colo., July 1, 19863 A. acaulis is a known host in the Front Range (Jdohn F.
Emmel & Richard Skalski, pers. comm.). Adults (ssp. like indra but long tail)
assoc. with Lomatium grayvi (W), Jones Hole, Dinosaur Nat. Mon., Utah, June i1,
1973,

P. cresphontes Cramer. Larvae common on Citrus sinensis, Phoenix, Maricopa
Co. Ariz., Oct., 3, 1971,

P. glaucus_rutulus Lucas. Larva on Salix bhabylonica reared, Pueble, Pueblo
Co. Colo., Aug. 1862. Oviposition 12:18 Salix exigua, N Fork Clear Creek,
Gilpin Co. Colo., July 1, 1981, Ovipositions 15:45-15:55 on upperside of leaves
about 1@ m up in two trees of Populus annustifolia (about 15 eggs seemed to be
laid though the height was too oreat to be sure, the female nrasps a leaf and
flutters while she bends her abdomen bheneath her to lay), Mi. Vernon Historic
Site, Jefferson Co. Colo., July 11, 1984, Ssp. ruytulus is common and has
several flights in the suburbs of Denver, Colo., where the imported deciduous
trees would seem to be ideal for ssp. glaucus; probably olaucus is not present
because the few glaucus that do fly in (I have caught only two adult glaucus
Eboth ident. by wing pattern and valva prono shapel: | male spring form Jarre
Can., Dounlas Co. Colo., April 36, 198i: 1 male summer form Tinyitown, Jefferson
Co. Colo., July 2, 1991) hybridize and are swamped by the rutulus population; or
perhaps ssp. plaugus reguires a moister climate. TAXONOMIC NOTE: A female was

. found Tinytown, Jefferson Co. Colo., June 17, 1892, that is intermediate between

nlaucus and rutulus (chitinous flap beside ostium intermediate in Shape, unh
apical spot mostly orange, orangish flush over other unh submarginal spots and
on median area, a unf submarginal solid vellow band) being courted by male
rutulus and contained | spermatophore; this proves that she had already mated
with a rutulus as nad her parent; previously I have found 2 male P. glaucus
glauwcus in the Front Range where it is very rare (1 at Jarre Can. Douglas Co.,
one hare at Tinytown the previous year 1991, which could have been the father of
this female), but this female is the first evidence in Colorade that olaucus and
rutulus hybridize as they do slsewhere (5E B.C. where most adults are
intermediate [Scott & Shepard 1976 using measuremanis of male and female
genitalia and wing traitsl, Mont., the Black Hills, etc.}; use of the biological
species concept still suggests that rutulus, canadensis, and glaucus are ssp.
which intergrade in all traits of morphology and biclogy. The only real
svidence concerning any reproductive isolation martialed for the recent
separation of canadensis from glaucus by Hagen et al. (18991) is that a minority
of females do not emerge from lab pupal diapause in the cross glaucus female X
canadensis male {(most families produce fewer femalea, but some produce feuwer
males)(the cross mlaucus male X ganadensis female produces a 1:1 sex ratio).
Considering the vast amount of data documenting the intergradation of canadensis
and glaucus including clines over vast areas in many traits, and the lack of
sympatry between any two taxa without overwhelming interbreeding, and the fact




that the elecirophoretlc iraiis are not diagnestic, the conclusion has 1o be
that these taxa are more subspecies——adapied to one generation in canadensis
varsus 2 or more in glauvcus~-than separate species.

P. survymedon Lucas. Oviposition on small shrub of Prunus emarninata (M), Loon
Lake, El Dorado Co., Calif., June 38, 1974. Oviposition 11:00 Ceanothus fendleri
leaf top (female hovered during laying), Crawford Gulch, Jefferson Co. Colo.,
June 24, 1992,

P. multicaudata Kirby. Larvae found on leaves of Prunus (Padus) viroiniana
var. melanocarpa and Fraxinus pensylvanics var. lanceolata, Flintwood Hills,
Douglas Co. Colo., Aug. 13, 1977, Carl Decker and J. Scott. Oviposition 11:20
on upperside of leaf of P._v. var. melangecarpa, Apex County Park, Jefferson Co.
Colo., June 24, 1980. Oviposition 11:15 on top of P. v. var. melanpcarpa leaf,
Red Rocks, Jefferson Co. Colo., June 25, 1988. Eggs and young larvae (probably
multicaudata) found on P, v. var. melanocarpa by Richard M. Peigler, Lakewood,
Jefferson Co. Cole., July 21, 1989, |lst~stage larva found on Fraxinus
pensylvanica var. lanceclata leaf, Lakewood, Jefferson Co. Colo., July 3f, 1989,
P. v. var. melanccarpa must be the main hostplant, except in towns where
Fraxinus is the main host. Also a common suburban Denver resident with several
flighta. E&6 bright green, later turning reddish-brown as larva develops.
FIRST-S5TAGE LARVA mostly black, with & slight cream saddle in middle of bhody,
body with scoli; head black with 2 hornlike scoli. HALF-GROWN LARVA mottled
dark-brown, the underside white, true legs tan, a white band starting up from
underside on Al-3 at start and angling back to A3-5 on top of body, with rows of
bumps on brown areas (longest bumps on theorax esp. T, and on A9}, two rows of
blue spots (subdorsal spot on T3, A, A5-7, dorsolateral spot on T3, Al, A4-7;
head brownish-red (tan above labrum). MATURE LARVA vellow-green on top,
blending to greenish-white on prolegs & legs and white on underside, anterior
rim of Tl yellow, intersegmental area black on dorsal half of body between Al-2,
this black line edged by yellowish—white anteriorly, on front of T3 a
dorsolateral greenish-yellow doughnut-shaped “"eyespot”, cutlined inside and
outside by a black line, the doughnut thickest venirally, the doughnut center
yellow—~green with a blue center spot, above the doughnut are two more small
black-rimmed greenish-yellow satellite spots, one above the other, many blue
spots {(each ringed with black) ogcur {on T3 ona spot in lower eyespot & one tiny
spot between the ifwo yellow satellite spots, on Al and A4-7 are 1| subdorsal spot
[tiny on A41 & 1 dorsclateral spot & 1 tiny spot below spiracle, on A2-3 a tiny
subspiracular spot, on A8 a tiny dorsolateral spot & a tiny subspiracular spot),
osmeteria orange, lower half of body has tiny white cirecles around tiny hairs:
head brownish~-prange. PUPA (Douglas Co. Colp.) light mottled brown, with a
broad mottied-green lateral band esp. on abdomen, a broad whitish—-tan area above
that, a broad tan middorsal band above that (edpned by brown spots and containing
a middorsal brown line on middle abdominal segments), a dark-brown midventral
line on abdomen, and green mottling on legs and posterior margin of wing. Pupae
kibernate.

Troidini
Battus philenor (L.J). Larvae on Aristolochia reticulata (small 5 cm tall
grasslike shoots), 2 mi. W. Austin, Texas, Apr. 28, 1372. Wandering mature
larva found (entirely orange-red in color! versus black in the rest of the
range ), Guadalupe Can., Hidalgo Co. New Mex., Aug. 3, 198B.

Parnassiinae
Parnassiini

Females do not flutter when ovipositing, and usually crawl on the ground
for a few cm before ovipositing. Eggs are uwsually laid near the hostplant
rather than on it.

Parnassius phpebus hermodur H, Edw. About B® larvae found near or eating
Sedum (Rhodipla) rosea intearifolia, Mi. Evans, 13,600, Clear Creek Co. Colo.,
July 14, 1988. Alpine populations may be biennial, hibernating as epggs and also
a5 pupae; pupal diapause is noit yet proven, but there is so little time for
larvae to develop that bienniality is probable there. Larvae at lower altitude
often pupate in a slight silk nest under grass clumps (B. Drummond, pers.
comm, }, and other persons observed slight silk nests spun by pupating larvae,
but my 40 lab larvae spun no silk. 1 obhserved a larva at Mi. Evans worming
itself into pebbly soil like a charmed cobra, Edwards (1868-1897) saw larvae
sgueezing through tiny holes, and adulis ovipositing haphazardly. Thus larvae
may also pupate in loose soili pupal nests would be usaful IF pupae hibernate.
Two forewing base hooks (fig. by Scoti 198B) probably hook onto grass, silk, =




pebples, etc. to pull tThe unexpanged aduli QUT OT TtThHe nNest. AAUlts associated
with Sedum lanceolatum at Loveland Pass and Mi. Evans and McClellan Min., Clear 7
Creek Co., Colo. EBG dirty white. MATURE LARVA black, with the same yellow
spots as ssp. smintheus, the subdorsal yellow spots varving from large to nearly
absent on different larvae. PUPA head and wings dark-brown, rest of body red-
brown, middorsal abdomen stripe dark-red-brown, with brownish-yellow spots from
T2~end of abdomen in same positions as yellow spots of larva, spiracles brouwn,
dark brown intersegmental areas form rings around abdomen.

Parnassius phosbus smintheus Dbldy. (=gayii Edw.). 3 eggs found on Carex sp.
(B>, } mi. N Cheesman Res., Jefferson Co. Cole., Sept. 7, 1871. Ovipesition
13:37 on base of shrub trunk 3@ cm Ffrom Sedum (Amerosedum’t lanceclatum, Golden
Gate Can., Jefferson Co. Colo., July 4, 18988. Ovipositions 10:08, 10:40, 10:48,
11:51, 12:83, 12:04, 12:06, 12:08, 12:48, and 13:45 on soil, dead twigs,
Kpeleria macrantha {(a grass){(W), on two other species of grasses {(grasses were
the commonest oviposition site because of their abundance in the grassland), on
one species of sedpe, on Antennaria parvifolia, and on two other speciss of
dicotyledonsy all eggs laid near but not on 8, lanceolatum which is the presumed
hostplant at this localitys NE of Rosita, Custer Co. Colo., June 1953, June
1870, June 1371, Qviposition 19:25 on underside of Stellaria (Pseudostellaria)
jamesiana leaf 10 cm. from 5. lanceolatum (very common), Guy Hill, Jefferson Co.
Colo,, June 25, 19B8. Oviposition 9:45 on dead Bouteloua agracilis leaf near 5.
lanceolatum, the epg hibernated, buy Hill, Jefferson Co. Colo., June 27, 1986.

1 egng found on stick 1® em from 5. lanceolatum, 1 eog found on piece of hark 20
cm from S, lanceolatum, 1 egg found on Acgoseris stem 20 cm from S. lanceolatum,
! eqgo found on Astragalus flexuosus 20 cm from S, lanceolatum, 1 egg found on
Lupinus arpenteus stalk 10 em from S. lanceolatum, oviposition 9:13 Oxviropis
lambertii leaf 3 om from S. langeolatum (the last four oviposition sites are
dicotyledons, whereas the remaining oviposition sites are grasses), ! ego found
on old Bromus tectorum 10 oem from 5. lanceolatum, 5 egps found on Anropyron
{Pascopyrum) smithii 5, 1@, 18, 20, 2@ cm from 5. lanceolatum, B eggs found on
Bouteloua gracilis 1@, 10, 18, 1@, 28, 20 {(on dead leaf) cm from 5. lanceclatunm,
3 enpgs found on Carex probably pensylvanica heliophila 2, 15, 20 cm from S.
lanceolatum, 4 eggs found on Danthonia parryi 8, 15, 25, 25 cm from 5.
lanceolatum, 1 egp found on Aagropyron (Elymus="Sitanion") longifolius 1@ cm from
8. lanceplatum, 7 eggs found on Festuca arizonica 15, 20, 38, 40, 40, 40, 50 cm
from S. lanceolatum, 18 epgs found on Festuca saximontana 5, 5, 8, 8, B, 8, 10,
1@, 19, 18, 10, t0, 15, 15, 20, 20, 40, 50, 80 cm from S. lanceplatum, 14 eggs
found on Koeleria macrantha 5, 18, 10, 1@, 15, 15 (on stem), 15, 20, 20, 20 {(on
dead blade), 20 {on dead blade), 20, 30, 39 cm from S. lanceclatum, {3 eanos
found on QOryzopsis exicua 2, 5, 7, 19, 1@, 15, 20, 20, 20, 25, 3@, .38, 38 cm
from B, lanceolatum, ! egn found on Ppa pratensis 5 ¢m from 5. lancsolatum, 15
eggs found on Stipa comata 0.5, 2, 5, 5, 5,5, 8, 15, 15, 20, 26, 20, 25, A, 55
cm from 5. lanceolatum, all Guy Hill, Jefferson Co. Colo., June 1B, 17, 19, 28,
21, 24, 27, 1988, June 13, 20, 13989 {(dicotyledons were not searched at this
site, so dicotyledons surely are eng substrates also, probably about 58% of the
time). | unhatched egg {containing fully-developed lst-stage larva) found on
Festuca saximontana leaf, proving that eggs hibernate (the larva inside), Guy
Hill, Jefferson Co. Colo., Dec. 5, 19885 small S. lanceolatum plants were still
green here on Dec. 5. Egg found on Androponon (Schizachyrium) scoparius 15 em
from 5. lanceolatum, White Ranch County Park, Jefferson Co. Colo., July 14,
"1888. 4 eogs found on Carex rossii, 19, 17, 20, & 28 cm from 5. lanceclatum;
Crawford Gulch, Jefferson Co. Colo., July 5, 18980. 1 mature larva found eating
small S5-cm—-tall 5. lanceclatum plant, Mt. Vernon Historic Site, Jefferson Co.
Colo., June 4, 1991. Egg found on dead Festuca saximontapa blade 25 cm from 5.
lanceolatum, N fork Clear Creek, 6ilpin Co. Colo., July 18, 1991. Oviposition
10:2® green grass blade 8 cm from 3, lanceolatum, Guy Hill, Jefferson Co. Colo.,
June 22, 1992. Females oviposit haphazardly: to oviposit, the female lands on
the ground, and crawls to ithe nearest clump of grass or other plant to lay,
often crawling to 3 or 4 clumps before laying. Epgs are laid an average of i7.4
em away from the hostplant (based on 184 eggs found on grasses and the nearest
hosiplant recorded) rather than on it. Eogs hibernate. Adultis fly in late
spring, but because the hostplants are green in early spring (and apparantly
retain their succulent green leaves over winter as they were still green Dec. 5)
the newly-hatched larvae have time to feed and grow to adulis in spring. Scott
{1973b) reports ecolony, behavior, and movements. EGBE dirty white. MATURE
LARVA: body and head black, body with supralateral vellow spots (2 on Tl , 3 ithe
posteriormost largest the middle spot smallest] on T2-AB) and subdorsal yellow
spota (one on each TZ-A8 segment}; the one mature larva I found had the yellow
subdorsal spots almost as large as the largesi lateral yellow spots.




Coliadinae

Colias meadii meadii Fdw. Oviposition Trifolium dasyvphyllum (6}, Baldy Peak,
Fremont Co. Cole., July 23, 137®. Oviposition 8:55 T. dasvphyllum {G), Hermit
Fass, Custer Co. Colo., July 31, 1878. Oviposition T. dasyphyvllum (G),
Greenhorn Peak 12000°, Pueblo Co., Cplo., Aug. 1978. Oviposition 18:32 Trifolium
nanum (W), Leveland Pass, Summit Co. Colo., July Z5, 1878. Oviposition 11:4® on
I. nanum leaftpp, Hoosier Pass, Summit Co. Colo., Aug. 5, 1989. Oviposition
10:13 Trifoliym parryvi, Loveland Pass, Summit Co. Colo., July 28, 1978, Eag
found on top of T. parrvi leaf, reared to pupa; Loveland Pass, Summit Co. Colo.,
Aug. 8, 18980. Oviposition 10:33, preaviposition 12:9@, and egg found, all on
top of T. parryi leaves; Loveland Pass, Summit Co. Colo., Aug. 9, 1888. Early
stages (Loveland Pass): EGG cream, turning orange after a day. FIRST-STAGE
LARVA cream, after feeding turning yellow-green with short cream setae, a dark~
green heart—-line; head black with short cream setae. MATURE LARVA grass green,
with a lateral white band (with no yellpw-crange in it, unlike other Cplias), a
subdorsal narrow greenish-white line; underside and head lighter green. PUPA
Light green, with a lateral greenish-white band running from horn to cremaster
{edged dorsally by blackish-green on head, edged by preenish-gray elsewhere, the
band absent on eye and anienna and forewing base, the band nearly white on
abdomen), a weak greenish-white subdorsal line from TZ2-cremaster, heart~band
green from T2-cremaster and heart-band edoed by a greenish-white line {(this
greenish-white edge and the subdorsal greenish-white line weakly form a wide
paler—green band), small brown supraveniral spots on abdomen, wing veins paler,
wing center eventually becomes orange as the adult appears within, when the pupa
becomes vellouw.

Colias alexandra alexandra Edw. Qvipositions 9:52, 9:532 in middle of leaves
of Thermopsis divaricarpa, Green Min., Jefferson Co. Colo., Aug. 16-17, 18972.
Oviposition 14:39 on underside of leaf of J. divaricarpa, Red Rocks, Jefferson
Co. Colo., July 12, 1580. Preoviposition seen and 3 eggs found on leaves (2 on
upperside, | underside) of I. divarjcarpa, Tinytown, Jefferson Co. Colo., July
20, 1984, Oviposition 10:32 on underside of leaf of T. divaricarpa, 0'Fallon
Park, Jefferson Co. Colo., Aug. 13, 1984. Oviposition 1@:41 on underside of
leaf of J. divaricarpa, Corwina Park, Jefferson Co. Cplo., Aug. 17, 1984.
Preovipeosition T. divaricarpa, Green Min., Jefferson Co. Cole., June 8§, 189B85.
Preoviposition 10:106 J. divaricarpa, NE Mt. Judge, Clear Creek Co. Colo., Aug.
8, 1985. Preoviposition 10:37 on J. divaricarpa leaf, Green Min., Jéfferson Co.
Cole., June 3, 198B. Oviposition 13:03 on top of T. divaricarpa leaf, NE Mt.
Judge, "10,208° , Clear Creek Co., Colo., Aug. 5, 1987. Ovipositions 11:35,
11:37, 11:39, 11:41 pn upperside and underside of T. divaricarpa leaves; female
drummed Symphoricarpos leaves twice but did net lays; Ceoal Creek, Jefferson Co.
Colo., July 15, 1981. Oviposition 18:33 on leaf upperside of Asiragalus
adsurgens var. robustior (W), Shingle Creek, "8880° , Jefferson Co. Colo., July
23, 1984, Dviposition 9:40 on underside of leaf of A. a. var. pobustior {(very
comman, must be the main host here, as 1. divaricarpa is rare), Guy Hill,
Jefferson Co. Colo., June 25, 1985. Oviposition 11:27 A. a. var. rpobustior leaf
top, Guy Hill, Jefferson Co. Colo., June 22, 1892. Adults associated with A.
adsurnens, 172 mi. N Silverthorne, Summit CGo. Colo., July 3, 1989. Adults
associated with A. a. var. robustior (purple-flowered var.), River Bend, Elbhert
Co. Colo., Aug. 7, 1989. Oviposition Astragalus alpinus {W}, Keyatone Gulch,
Summit Co. Colo., Aug., B, 1977. In the Colo. Front Range, I. divaricarpa is
evidently a preferred host in the foothills, it and A, adsurpens var. rohustior
are both popular in montane habitats, and A. alpinus and no doubt others are
eaten in the subalpine. Lupinus is evidently not often eaten. EBG cream,
turning dull red-orange but anly in the fattest part of egg (hasal and disiasl
quarters remain yellow-cream, a unique character apparently as other Colias eggs
turn uniformly reddish), 3RD-STAGE-LARVA green, middorsal line dark-green,
lateral band yellowish—green; head clive—green.

Colinas alexandra or phileodice. 2 egos on IThermonsis divaricarpa leaves, Box
Elder Creek, Elbert Co. Coleo., May 25, 1891,

Colias ocgidentalis Scud. Adults assoc. with Lotus grassifolius (M), | mi. E
Cedar Cnd., Colusa Cp. Lalif., July 8, 1974.

Colias surytheme Bdv. Oviposition 13:38 on Irifeolium repens leaf, Lakewood,
Jefferson Co. Colo., fAug. 31, 1988. Oviposition 12:08 on upperside of T. repens
(W) leaf, E of Tinytoun, Jefferson Co. Ceoleo., July 3@, 1978. Oviposition T.
repens, Boulder, Boulder Co. Colo., June 108, 1877. Ovipositions 12:21 and 12:22
on top of T. repens leaves (nearby Trifolium pratense was ignored by the
female), Critchell, Jefferson Co. Celo., Aug. 3, 198&k. Oviposition 11:0% on top
of 1. repens leaf, t mi. NW Brighton, Adams Co. Cola., Sept. 2, 1584.




Oviposition 17:@1 on top of I. repens leaf, 2.5 mi. NE Conger, Freehorn Ca.,
Minn., June 18, 1986, Oviposition 11:43 on top of T. repens leaf, Tinytown,
Jefferson Co. Colo., July 22, 19B7. Oviposition 10:55 on I. repens leaf top;
Lakewcod, Jefferson Co. Cole., Get. 5, 189@. Oviposition 10:35 T. repens leaf
top, egg found on Lupipus aroenteus (blue-flowered var.) leaf top, Tinviown,
Jefferson Co. Golo., June 17, 1992. Oviposition Irifelium nanum (G}, Hermit
Pass, Custer Co. Colo., July 197@. OQviposition 13:32 on top of Trifolium
hybridum leaf; Tinytown, Jefferson Co. Coleo., June 26, 1998. Albino oviposited
11:00 T, hybridum leaf top, orange female ovip. 11:t4 edge of T. hybridum leaf
(2-cm plant horribly mangled by car tires on dirt road), ovip. 11:15 Astragalus
flexugsus shriveled leaflet, albino ovip. 11:58 A. flexuosus leaflet {leaflet
and leaf badly chewed by some inseci), Tinytown, Jeffersen Co. Colo., June 1B,
19892, Ovipositions 12:26 & 13:51 on top of Trifolium frapiferum leaves, Barr
Lake, Adams Co. Colo., Aug. 27, 198B8. Ovipositions 10:49, 10:4@ on top of I.
franiferum leaves, Barr Lake, Adams Co. Colo., Sept. §, 1988. Oviposition 9:48
T. fragiferum leaftop, Lakewood, Jefferson Co. Colo., July 12, 13991,

Ovipogition 13:15 on top of Glveyrrhiza lepidota Pursh leaf, Chimney Gulch,
Jefferson Co. Colo., July 18, 1878. Ovipositions 13:47, 13:48 on top of G.
lepidots leaves, Wheatridge, Jefferson Co. Colo., July 11, 1889, Ovipeosition 2
egns on Medicano sativa, Lakewood, Jefferson Co. Colo., June 1@, 1877.
Oviposition M. sativa, Lakewood, Jefferson Co. Cole., Juns 18, 1977. 3 larvae
swept from M. sativa (1 with wide subdorsal band reared io adult C. eurviheme, 1
parasitized, 1 with narrow subdorsal band reared to adult hybrid C. eurvtheme X
C. philodice), Gherry Creek Res., Arapahoe Co. Celo., Aug. 13, 1985. Larva
(with slight subdorsal yellow line in addition to the broader lateral yellow
line) found on M. sativa, W Medicine Lodge, Barber Co., Kans., Sept. 4, 198F,
Larva with sirong subdorsal yellow line (&s well as lateral line) found on M.
sativa, reared to form alba female, NE of Conger, Freeborn Co., Minn., June 2@,
1887. 1 larva found on M. _sativa (had vellow subdorsal line, white lateral
band) later died, Cherry Gulech, Jefferson Co. Colo., fAug. 17, 18987. 2 older
larvae {(subdorsal line very faint on male larva, weak on female larva) swept
from M. sativa leaves reared to adults, Barr Lake, Adams Co. Colo., Sept. B,
18988. Qviposition 19:25 Medicaoo lupulina, Five Points Recreation Area, Fremont
Co. Ceolo., fAiug. 2, 1973. Two ovipositions 9:45 on top of leaves of mature M.
lupulina, Valdez, Taos Co. New Mex., May 24, 1985. OQOviposition 14:84 on top of ™~
leaf of M. lupulina seadling, Taos Ski Area, Taos Co. New Mex., May 24, 1885. 1
egyg found (reared to adult female emerged Nov. 14, 158%9), 1 collapsed egg
(possibly Colias phileodice) found on leaves, | Znd-stage larva (possibly C.
philodice) found (wasps emerged from), all on M. lupulina (eggs on leaf
upperside), N Bear Creek Lake, Jefferson Co. Colo., Oct. 7, 1988. Half-grown
larva found on ground below M. _lupulina, reared emerged July 26, N fork Clear
Creek, 6Bilpin Co. Cole., July 11, 1881, Oviposition Melilotus officinalis (G),
3 mi, SW Beulah, Pueblo Co. Colo., July 26, 1970. Ego found on M. officinalis
leaf top, reared to adults N Bear Creek Res., Jefferscn Co. Colo., Oct. 4, 1330,
Oviposition 9:26 on top of Meliloitus alba leaf, Devil's Gulch, Jefferson Co.
Colo., July 24, 1987. Female form glba preoviposition B8:45 M. alba, Wheatridge,
Jafferson Co. Cole., July 13, 1988. OQOviposition 11:15 on M. alba leaf
upperside, landed on 6. lepidota leaves 4X but dig not lay; Wheatridge,
Jefferson Co. Colo., July 26, 1988. One female oviposited M. _alba leaf tops
11:80, 11:18, 1147, 1117, 11218, 11:24, 11:32; from 10:58-11:32 she also
ignored some M. alba, fed on M. sativa flowers BX but did not lay, fed on IT.
pratense flowers and drummed and left a leaf of one, landed on T. fragiferum but
did not lay, ignored T. hybeidum, ignored Thermepsis divaricarga ~4X;
Wheatridge, Jefferson Co. Colo., Aug. 11, 1980. Oviposition 11:12 on top of M.
alba leaf, she ignored J. pratensei Wheatridge, Jefferson Co. Colo., Aug. 13,
1998, Oviposition (by form alba female) 11:04 M. alba leaftop, SW Albert Lea,
Freaborn Co. Minn., June 21, 1991, OQOviposition 13:42 Lupinus argentsus (white
flowered var. with no banner spot, glabrous plane leaves){not ssp. inaratus
which has white flowers but has banner spot and glabrous folded leaves) leaflet
top; Tinytown, Jefferson Co. Colo., June 21, 18936. Bent abdomen io L. argenteus
{white flowered var. with no banner spot, glabrous plane leaves) but no egg
laid; Tinytown, Jefferson Co. Cole., June 28, 189398, Oviposition 12:28 (the
female apparently a hybrid with philodice, because not as much orange as usual?
on top of L. argenteus leaf, Chief Hosa Lodge, Jefferson Co. Colo., July 28,
1987, OQOviposition 12:37 on top of L. argenteus leaf, ovipositions 12:42 and
12:45 on top of Astragalus gorestis ("dasyalottis" (W) leaves, all Shingle
Creek , Jefferson Co. Colo., July 24, 1984. Oviposition Astragalus bisulgatus,
Central Plains Experimental Range, Weld Co. Colo., June 1976, J. Scott and David
L. Wagner. Adults associated with A. bisvlecatus, W Soda Lakes, SE Morrison,
Jefferson Co. Colo., Sept. 1@, 1987, Ovipositions 13:46, 13:49 on side af
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leaflets of young shoois in center of senesced f. bisulcatus, Bandimere Speeduway
NE Morrisen, Jefferson Co. CGolo,, Sept. 22, 18987. Oviposition 11:30 Astragalus
whitneyi (M}, Sonora Pass, Mono Co. Calif., Aug. 25, 1974, Oviposition
fAstragalus drummopdii (W), 2 mi. N Garden of the Gords Rpad, El Pase Co. Colo.,
June 7, 1881, OQOviposition 13:30 on upperside of leaf of Astracalus flexuosus
(W), E of Tinytown, Jefferson Co. Cole., July 38, 1878. Ovipositions 10:12,
11:15, 12:65, 12:56 on A. flexuosus (W), Chimpey Gulch, Jefferson Co. Colo.,
July 18, 1978. OQOviposition 15:20 on top of A. flexuosus leaf, Filius Park,
Jefferson Co. Colo., Aug. 3, 1984. 4 epgs laid 11:58-11:55 on top of A.
Plexuosus leaves, Genesee Park, Jefferson Co. Colo., Aug. 5, 1984. 9 eggs laid
19:33-11:19 on top of leaves of 9 small (5-10 cm tall) plants of A. flexuosus,
Genesee Min., Jefferson Co. Colo., Aug. 8, 1984. Ovipositions 10:24 and 10:25
on top of A. flexuosus leaves, 0'Fallon Park, Jefferson Co. Colo., fug. 13,
1984. Oviposition 11:58 on top of A. flexuosus leaf, Red Rocks, Jeffersoen Ca.
Colo., June 15, 1987. Oviposition 10:14 A. flexuosus leaf top, Tinytouwn,
Jefferson Co. Colo., Jume 11, 1992. Ovipesition 12:42 on A, flexupsus leaf top,
Mi. Vernon Canyon, Jefferson Co. Colo., June 15, 1992. Oviposition 10:42 A,
flexuosus leaf top, buy Hill, Jefferson Co. Cole., June 22, 1992. Ovipositian
13:55 A. flexuosus leaf top, Crawford Gulch, Jefferson Co. Celo., June 23, 19492,
Ovipositions 11:24, 11:53, 11:65, 11:57, 11:57, on A. flexuosus {4 eggs on top
of leaflets, t on side), she ignored Astragalus adsurgens var. robustior and L.
graoenteus plants, Guy Hill, Jefferson Co. Coleo., June 27, 1988. Oviposzition
9:27 on top of A, flexuosus leaf, White Ranch Park, Jefferson Co. Colo., July 3,
1988. Oviposition 11:86 on A, flexuosus leaf top; Tinytown, Jefferson Co.
Colo., July 2, 189@8. Ovipesition 15:14 on A, flexucsus leaf topsy Chimney Gulch,
Jefferson Cao. Colo., July 2b, 1990, Oviposition 12:03 on A, flexuosus leaf top,
albino female preovip. 12:08 A. flexuosus, Tinytown, Jefferson Co. Colo., July
3, 1991, Oviposition 11:48 on top of Astragalus parrvi (W) leaf, Corwina Park,
Jefferson Co. Cole., July 3, 1988. Oviposition 13:41 on young leaflet top of A.
parryi, she ignored 4 A. parryi and 2 A. flexuosus plants before laying: NE
Crawford Gulch, Jefferson Co. Colo., June 28, 1998. Oviposition 13:11 on
Sphaerophysa salsula leaf top, of 8-em—tall heavily-eaten seedling; 5 mi. N
Moffat, Saguache Co. Colo., Aug. 22, 1990. Oviposition 9:41 on Vicia exigua
(WY, W Tijeras, Bernalillo Co. New Mex.,, May 26, 1985. Oviposition 11:80 on top
of leaf of juvenile Thermopsis divaricarpa, NW Lyons, Boulder Co. Colo., July
18, 1985. Preoviposition 1@:26 but would not oviposit on I. divaricarpa, Coal
Creek, Jefferson Co. Celo., July 17, 1981. Oviposition 15:00 on underside of
leaf of probably fAmorpha (W), 8. Hopeton, Woods Co. Okla., Sept. 3, 1986.
Females evidently ovipesit on most herb legumes, except for Oxviropis and
Psoralea. Despite several ovipositions on Lupinus, it is probably not
preferred. Females generally place enos on upperside of leaves, as in other
folias. EARLY STAGES (Colo.): EBG vellowish cream, turning orange after a day.
FIRST-STAGE LARVA light yallow (1 larva olive-green), gradually becoming
greenish-vellow toward the head after feeding, with short pale setae:; head black
with short cream setae. MATURE LARVA green, a white lateral band (with a red
line douwn the middle), sometimes a subdorsal yellow-white line which may also
have a red line down the middle; head green. Larvae take "22 days in lab. PUPA
green or light green, a blue—green or weak dark-green middorsal band, a lateral
band from head horn to cremasier consisting of dark—-green above vellow (or
rarely cream, sometimes with crangish in middle of pale band on abdomen),
sometimes & cream or yellow subdorsal line from TZ2-abdomen, a maroon subventral
dash on A4, AS, AB (small on AB) and spiracles blackish on these segmentis, wing
vains vellowish, a dark marginal det hetween ends of wing veins; the first sign
of emergence is when the antenna, wing fringe, and middle areas of the wing turn
pinkish. Larvae and pupae (reared to adults) have a lateral yellow (rose-
centered except on some pupae) band and sometimes a subdorsal yellow {often
rose~centered) hands the extent of the subdorsal band varies, as in Q.
ohilodice. Pupa takes ~9 93Ys in lab. |ab immatures do not diapause.
Persistent reports claim that C. eurythems is merely a migrant to Colorado and
to N U.8., migrating north in spring and being killed by fall freezes, whereas
philodice is & native, but [ believe that boih are native, and there are no
differences in habital preference or flight periods between them. If gurvtheme
were a migrant, one would expect the native philodice to be betier adapted to
possible freezes, but both species fly in late Qctoher on the plains when
freezes are frequent, as well as in April. They must be able to survive
freezes, because 5 surviheme adults (1 spring form, 4 summer form) were found at
Barr Lake, Adams Co. Coleo., Oct. 21, 1988, right after a 24°F freeze on Oci. 15-
16. I have never sean migrating C. eurviheme, I have proof that €. eurvihems
survives freezes, so I believe that C. euryiheme migration is rare. Other
persons have seen rare migrations, but it is not a regular migrant.

-




Loliass philodice or survtheme. kgg found on top of Irifolium fragiferum 11
leaflet, Barr Lake, Adams Co. Lolo., Sept. 28, 1987. 3 eggs found on Astracalus
bisulcatus leaf tops; N Bear CGreek Res., Jfefferson Co. Cole., Oct. 4, 1930.

Pupa (proh. eurvtheme) found 10 cm up on grass leaf, near Melilotus, Astragalus
parryi, & Psoralea tenuiflora; N Oak Creek Cgd., Fremont Co. Coleo., Sept. 11,
195@¢. Egg (philodice or eurviheme or alexandra) found Trifolium pratense leaf
undersides Fraser, Grand Co. Colo., Aug. 1, 1898. 1 red egg found on Astranalus
shortianus leaftop (larva died in lab), 5. Tahle Min., Jefferson Co. Colo., May
3@, 18991,

Colias eurytheme X philodigce. . Oviposition (female fw 1/3 orange) 11:18
Medicano sativa leaf upperside, Wheatridge, Jefferson Co. Cole., July 31, 1991,

Colias philodice philodice God. Oviposition 10:45 on top of Trifolium repens
leaf, jot. hwy. 76 and 128th St., Adams Co. Coclo., Sept. 8, 1984. Oviposition
9:32 on top of 1. repens leaf; Lakewood, Jefferson Co. Colo., July 6, 1890.
Oviposition Trifolium sp., Ophir Creek, Custer Co. Colo., July B, 1973. Form
alba oviposition 13:55 on top of Trifolium fragiferum leaf, preovipositien 11:38
on top of T. fragiferum leaf, 7 older larvae {subdorsal line orange on | male
larva, weak on 1 female, very faint on 2 males 3 females) swept from Medicaoo
sativa leaves reared to adults, Barr Lake, Adams Co. Cole., Sept. 6, 1988.
Oviposition 19:37 on underside of M. sativa (alfalfa) leaf, Montezuma Can. 14 mi
N Camp Cottonwood, San Juan Co. Uitah, Aug. 25, 1977, Larva swept from M. sativa
reared to adult, Canon City, Fremont Co. Colo., July 38, 1985. 2 larvae (with
subdorsal yellow band absent, or thin and faint) swept from M. sativa (1 reared
to adult, 1 died), Cherry Creek Reservoir, Arapahoe Co. Colo., Aug. 13, 1985.
Adults associated with M. sativas; Barr Lake, Adams Co. Colo., Sept. 8, 1980. C.
philodice is common in M. sativa fields in Colo., Utah, and Nev. OQOviposition
11:42 Medicago lupulina; N Greenland, Bouglas Co. Colo., July 19, 1998.
Oviposition 13:25 on M. lupulipns leaf tops N Bear Creek Res., Jefferson Co.
Colo., Oct. 1, 199@. Oviposition Melilotus alba (G, 21 mi § Alpine, Texas,
Sept. 20, 1970, Oviposition 9:35 on side of joint of M. alba seedling:
oviposition 9:58 upperside of tiny leaflet of M. sativa seedling 2 cm tall;
Wheatridge, Jefferson Co. Colo., July 14, 1996. Oviposition Thermopsis
divaricarpa, Green Min., Jefferson Co. Colo., June 38, 1972. Oviposition
Astragalus miser var. oblongifolius (W), Saguache Park 11802°, Saguache Co.
Colo., June 24, 1971. Oviposition fAstracalus adsurgens (W), 2 mi. NE Rosita,
Custer Co. Colo., July 1970. Oviposition 15:25 on top of A._ adsurgens var.
robustior leaf, Filius Park, Jefferson Co. Colo., Aug. 3, 1984, Oviposition
11:86 on top of A._a. var. robustior leaflet; Chief Hosa Lodge, Jefferson Co.
Cclo., Sept. 3, 1980, Oviposition 11:3@ on side of leaflet of Asiranalus
flexupsus, Breen Min., Jafferson Co. Celo., July 16, 1984, Oviposition 12:83 on
top of A. flexugsus leaf, Tinytown, Jefferson Co. Colo., July 21, 1984,
Oviposition 11:30 on top of leaf of A. flexuosus, Falcon County Park, Jefferson
Co. Colo., July 28, 1984. Oviposition 18:56 on top of A. flexuosus leaflet,
Corwina Park, Jefferson Co. Colo., Aug. 27, 1984. Oviposition 13:20 on top of
A. flexuosus leaf (and 7 eggs of C. philodice or G. eurytheme found on other A.
flexuosus plants), Green Min., Jefferson Co. Colo., Sept. 14, 1985, Ovipesition
11:49 on very vouno A, flexuosus leaf, and oviposition 11:44 on top of voung A.
flexuosus leaf, Green Min., Sept. 19, 1385, Ovipesition 18:58 on underside of
A. flexuosus leaf, Green Min., Jefferson Co. Colo,, Sepit. 11, 1986, OQOvipesition
8:32 2 eggs on top of A, flexuosus leaves, Indian Gulch, Jefferson Co. Colo.,
July 22, 1987. Preoviposition 13:35 on A. flexuosus but no egg found, Green
Mtn., Jefferson Co. Colo., May 13, 198B6. CQOviposition 11:58 on A. flexuosus
leaftop, §. Table Min., Jefferson Co. Colo., May 3@, 1981, Oviposition 12:57en
side of A. flexuosus leaf, Opex Gulch, Jefferson Co. Colo., Sept. 5, 1991.
Ovipesition 13:13 on top of leaf of young Astragalus bisulegatus, Soda Lakes 5E
Morrison, Jaffersan Co. Cole., Sept. 9, 1987. Ovipositions 9:32, 10:04, 10:t1,
12:@2, on young 3-cm—tall green sprouts in cenier of old senesced A. bisulcatus
{(the plants fruit and then senesce, and new sprouls grow from the ropts, so this
is an important fall host), W Soda Lakes S5E Morrison, Jefferson Co. Colo., Sept.
19, 1987. Preoviposition 13:4@ on green shoots in center of A. bisulcatus,
Bandimere Speaedway NE Morrison, Jefferson Lo, Colo., Sept. 22, 1987.

Oviposition 10:08 Asirapgalus agrestis leaflet top; Horsetcoth Res., Larimer Co.
Colo. May 23, 188@. Oviposition 12:19 on A. agrestis leaftop, Green Min.,
Jeffarson Co. Colo., May 27, 19891. Oviposition 12:30 on Hedysarum boreale (W)
laaf, bluff E Hayden, Routt Co. Colo., May 27, 1978. Adults associated with
Sphaerophysa salsula (W) (the only possible hostplant seen), 9.7 mi. §. junction
highways 28% and 17, Saguache Co. Colo., Aug. 17, 1986. 4 larvae (1, 1.5-2 cm
long} found en 5. salsula leaves, i male 1 female reared to adults; 5 mi, N
Moffat, Saguache Co. Colo., Aug. 22, 1980. Females evidently oviposit on most
herb legumes, except for Oxyiropis and Psoralea; Lupinus is avidently seldom
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chosen. Jhere seems 10 e ne dirrerence 1n nNost SpeClTiCclriy Detween L,
philodige and C. eurvytheme in Coleo. Lab immatures do not diapsuse. Early
stages (Colo.): EBG cream when laid. I18T-STAGE LARVA olive—green with cream
setae; head black with cream setae. MATURE LARVA green, a white lateral band
{with a red line down the middie), sometimes a subdorsal yellow-white line which
may also have a red line doun the middle; head green. PUPA green, a weak dark-
green middorsal band, a lateral band from head horn o cremaster consisting of
dark-green above yellow (rarsly white), sometimes a vellowish subdorsal line, a
maroon subventral spot on A4, AS, AB (small on AB) and spiracles blackish on
these segments, wing veins yellowish, a dark marginal dot between ends of wing
veins.

Colias pelidne minisni Bean (=gkipneri Barnes). Oviposition Vaccinium sp.
with 5 mm wide leaves (probably cespitosum), Round Lake, Wind River Mis., Wyo.,
Aug. 9, 1980, Adults often fly through slightly open forest (other Colias avoid
forest) where this host grows.

Colias scudderii scudderii Reak. Oviposition 9:3@ on small 4 em juvenile
Salix planifelia plant {(immature of the very common .5 m tall shrub 5.
planifolig in valley bottoms there), Loveland Pass, Summit Co. Colo., July 17,
18977. Preovipositions 14:80 around juvenile plants of bog S. planifolia,
Loveland Pass, Summit Co. Colo., July 27, 1878. Oviposition 13:29 leaf of 5 cm
8, planifolia seedling, Loveland Pass, Summit Co. Colc., Aug 8, 1988.
Preoviposition 13:2@ near seedling §. planifolia, preovipesition 13:3@ she
landed on low bank with seedling 5. planifolia, Salix reticulata nivalis, Viola
labradorica (=bellidifolia), Vaccinium cespitosum; Loveland Pass, Summit Co.
Colo., fAug. 7, 1980. Preoviposition 8!59 on Erigeron ursinys? under §.
planifolia bush; oviposition 9:15 Vaccinium cespitosum leaftop of 4-cm-tall
plant on open area (5, planifolia 4@ cm away, V. cespitosum common nearby):
oviposition 9:28 V. cespitosum leaftop of 3—-cm—-tall plant, in lush area a few m
from 5. planifolias precviposition 9:3@ V., cespitosum; female landed 9:32 on §.
reticulata nivalis; oviposition 3:37 on top of large leaf of "S-7-cm tall V.
cespitosum; oviposition 9:48 (same female as ovip. 9:28) leaftop of Y.
cespitosum 7 cm tall; oviposition 18:05 V. cesnitosum leaftop of plant "3 cm
tall (V. cespitosum, Vipla labradorica, & Polygonum viviparum common nearby);
oviposition 16:40 {(yellowish female} on top of Salix reticulata nivalis mature
leaaf (only 8. r. nivalis and Thalictrum nearby)s; preoviposition 10@:52 V.
cespitosum; oviposition 11:49 V., cespitosum leaftop of 2 cm plant hetween S.
planifolia bushes; Loveland Pass, Summit Co. Colo., flug. 8, 1998. Oviposition
8:47 on side {(underside) of tiny Vaccinium scoparium leaf (no other suitable
hosts nearby’); oviposition 11:09 V. cespitosum leaftop of 2Z2-3 cm plant;
ovipesition 12:38 on top of 7-mm—-long leaf of Polvaonum viviparum seedling (P,
vivipacum 1, 2, 3, 4, 5, 5, cm etc. very common to 1 m, 5. plapifelia seedlings
5-8 cm tall 3, 4, B, 7, 8, etc. common to 6 m, no Vaceiniym within several ml;
same female oviposited 12:40 V, cespitosum leaftop of "2-3 cm tall plant; B eggs
found V. cespitosum leaftops; Loveland Pass, Summit Co. Colo., Aug. S, 1390.
HOSTPLANTS: Females prefer to oviposit in well-vegetated spots, just downslope
of Balix bushes on low herbs 2-5 cm tall (esp. V. cespitosum bunches "3-7 cm
wide), especially where the arrangemeni of bushes funnels the flying female into
a cul-de-sac; using this search image and the fact that eggs are laid on leaf
uppersides.allows one te find eggs in nature fairly easily. C. s. scudderii, is
evidently semi-polyphagous . the hosts being V. cespitosum (evidenily most
frequent), 8, planifolia, S. r. nivalis, V. scoparium, P. viviparum. §.
planifolia is the main willow in the subalpine willow bogs occupied by C.
scudderi, so is undoubtedly a frequent hostplant (see also Boloria friapa, which
eats it). Lah larvee ate Polyoonum viviparum well, Vagcinium gespitosum well,

Salix planifolia well, §. babyvlonica well, §. amvadaloides well, 5. exigua some,
Viola labradorica poerly, Y. sororia affinis (=nephrophylla) ate | em®, refused

Trifolium fragiferum. Lab immatures do not diapause. EARLY STAGES {(Loveland
Pass): EBG cream, turning orange-red after a day. FIRST-STAGE LARVA olive-
green with white setae: head black with white setae. HALF-GROWN LARVA prass
green, with a greenish~white lateral band, seta bases pale green; head grayer
greer., MATURE LARVA grass—green, a pale-green dot at base of each seta, with a
lateral uniform—-width band that appears vellow from far away (up ¢lose, the band
is white but the white is replaced ventrally by a yellow-orange margin which is
narrowest in intersegmenial areas and widest in the middle of sach segment), a
faint subdorsal yvellow—green linei underside and head grayer—green. PUFA green
{yellowish—green on abdomen), a lateral yellowish band (consisting of cream
color with orangish-yellew ventral half) running from A2 1o side of cremaster,
with a wide sublateral purplish-red dash on each of A4, 5, B and front of A7.

C. scudderii barroweri Klots. Adults in Wind River Mts. UWyo., like Colo. C.
5. scudderii, are associated with .5-m—tall shrub willows in open valley




bottoms, and there is little if any difference between them ecologically: beth
can fly fast at times, though harroweri probably averages slowar in speed. This
ssp. will probably als¢ prove to be semi-polyphagous.

Colias cesonia (Stoll). Oviposition 18:15 on Cassia? (1/2 m tall bush, with
thousands of 2 X § mm grayish-green hispid leaflets, about 3® leaflets per
leaf ), Sycamore Can., Pima Co. Ariz., July 31, 1986.

Phoebis sennag (L.). Ovipesitions 3:1@, 3:11, 9:15 on Lassia {Senna’) hirsuta
var. leptocarpa (W) bush, and 20 eggs of either P._sernnae or Eurema nicippe
found on this bush, Pena Blanca Lake, Santa Cruz Co. Ariz., July 3@, 1986.
Ovipositions 10:92 on L. h. var. leptocarpa (W) bush, Sycamore Can., Pima Co.
Ariz., July 371, 1986. Oviposition 8:58 on £, h., var. leptocarpa {W) bush, Peck
Can., Santa Cruz Co. Ariz., Aug. 1, 18986. Oviposition '2:19 on Robinia sp.
seedling with woody base, oviposition 18:28 on underside of inflorescence of C.
h., var. leptocarpa (W), W of Pena Blanca Lake, Santa Cruz Co., Ariz., Aug. &,
1986,

Eurema nicippe Cramer. Oviposition 9:1@ on Cassia {(Senna) hirsuta var.
leptocarpa (W) bush, and “20 eggs of either E, nicippe or Phoebis sennae found
on this bush, Pena Blanca Lake, Santa Cruz Co. Ariz., July 30, 198E.

Eurema proterpia Fabr. Oviposition 13:58 on seedling of thorny Prosopnis
alandulosa (=juliflora var. lorrevana), 5 mi SE Patagonia, Santa Cruz. Co.
Ariz., Aug. 6, 1986.

Nathalis iole Bdv. 5 eggs laid 9:45-18:30 on 4-cm seedlings of Thelesparma
megapotamicum (W), 4 eggs laid 9:45-10:30 on 4-cm seedlings of Dvssodia papposa
(W), but no eggs laid on Machaerantheras pinnatjifida (W) or Ratibida columnifera
(W) (all four are Asteraceas), all at Siorrie Lake 5688, San Miguel Co. New
Mex., Aug. 23, 13978. About 7 eggs found on top of leaves of D. papgesa
seedlings, 3 mi. E Vineland, Puehlo Co. Colo., Aug. 28, 1983. Ovipositions
11:18, 11:40 on top of upper leaves (near flowers) of large (6 om tall}) O.
papposa plants, Cherry Creek Reservoir, Arapahee Co. Ceolo., Sept. 3, 1987. 4
engs found on edge of upper leaf, 1 egg found on ghyllary, all on B, papposa,
Bandimere Speedway NE Morrison, Jefferscn Co. Celo., Sept. 18, 1987. 7
ovipositions 11:4@~-11:44 on 7 plants (on top of leaf, on phyllary, on underside
of bract beneath head, on tail of seed, on top of phyllary below head, on edge
of upper leaf, on edge of leaf below head), all on small Bidens frondosa plants,
adults feed on the flowers very often also, Barr Lake, Adams Co. Colo., Sept. 8,
1987. Adults common associated with B. frondosas, Barr Lake, Adams Co. Cola.,
Aug. 30, 1987. 2 larvae (B mm and | cm long) found resting head-downward on
flower heads (they rest on these flower heads in lab also) of B, fropndosa, eat
phyllaries and part of upper leaves, reared to pupae, Soda Lakes SE Morrison,
Jefferson Co. Colo., Sept. 9, 1987. B. frondosa has no egg mimics. Adults
associated with Chaenactis douglasii (W), 9 mi. NW South Platte town, Jefferson
Co. Cole., Sept. 1, 1977. D. papposa is the favorite host on grassland, B.
frondosa the favorite host along lakes/creeks. EGGS MIMICKING PLANT GLANDS. D.
papposa has elonpate spois like the spots that are interpreted as egog-mimics on
other Pieridae hostplants: esach of the green phyllaries enclosing the flowers
has 3-~7 elongate 1.5 mm long orange-~yellow (sometimes green) esgglike ridges, and
each leaf has 20-48 oval 1-mm-long orange-vyellow translucent egglike spots that
extend completely through the leaf; the leaf is pinnatifid, and each leaflet has
one to several spots. These spots, called "glands" by botanists, apparenily
produce the plant s strong odor that gave the planmt its common name "Fetiid
Marigold". Egg mimics are paris of plants that mimic the eggs of a phytophagous
insect. A female attempting to lay an egg on the plant sees the agg mimic, is
fooled into thinking that the mimic is a real insect egg, and the female does
not lay an egg on the plant to aveid subjecting the batching larva to
competition resulting from an older larva hatching from the already-laid egg.
Saveral examples are known. Heliconius females are deterred from laying by
prior eggs, and egg mimics of Passifloraceae plants deter females from
avipositing (Williams & Gilbert 1981). Pjieris sisymbrii lays fewer eggs on
Brassicaceae hostplants already having eggs (Kellogg 1985}, and egg mimics of
Streptanthus (Brassicaceae) apparently deter P. _sisymbrii females from
ovipositing (Shapiroe, 1981a). N. iole eggs are laid singly on phyllaries and
upper leaves, and are ochre-yellows the eggs do not change color {0 orenge,
unlike all other Pieridae eggs I am familiar with (Pieris, Pontia, Euchlos,
Colias, etc.? which change color to orange. The fact that M. jole egps are laid
without hesitation on the plant parts which contain these egp mimics obviously
provas the inaffectiveness of these egg mimics. The question therefore arises
as to the purpose of these epg mimics. Population peneticisis have shown that
even a genetic trait that has a benefit of only 1% will spread through the
population slowly, yet a benefit of 1% is too small to be proven in nature
without great expensei so perhapes D. papposa egg mimics deter a small proportion
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such as ls of the eghs. Ur pernaps tne agg mimics originally were more
successful in deterring Nathalis oviposition, but the butterflies adapted and
are no longer fooled. Buti there is a more interesting explanation. D. papposa
has a sirong odor, vaguely similar toc parsley or a mixture of mint and onion,
that gives the plant the common name "Fetid Marigold" and supposedly emanates
from these crangish spots, which are called "glands" by botanists: so perhaps
these spots are not true egp mimics and have another (odor) function {perhaps
the scent they produce repels ungulates or prairie dogs?). And, far from being
deterred by the egglike odor glands, N, igle femalaes oviposit readily on Do
papposa and may even prefer it to other plants because the eggs are protected by
the chemical defense of the plants against herbiveres and perhaps soms
predators; predators would be repelled by the egglike glands, or would become
habituated {0 regard the orangish-yellow egglike structures as inedible, so when
the predator encounters an orangish-yellow N._igle egg the predator would think
it is repulsive or inedible. The apparent proef ithait N, iole eggs are mimicking
D. papposa glands, rather than D. papposa glands mimicking N. iole egns, is that
N. iole eoggs are orangish-vellow like the glands, not orange as in other
Piaridae eggs, and females lay freely on the gland-bearing plants. The origin
of the plant glands needs to be considered. Perhaps the plants evolved them
without influence from N. iole, but most plant glands are tiny and not colorful,
so the glands possibly originally evolved as {rue egg-mimics, possibly orange in
color, then after the egg-mimic function was lost the orange color lessened to
orange-yellow and the N. iole eggs, now mimiecs of the glands, followed the colar
change to orangish-vellow. If D. papposa mimicked N, iole esgns, then the eggs
and glands would be orange, the presumed ancestral color of the eggs. Immatures
did not diapause in lab; freezes kill the species. EARLY STAGES from Colo.:

EGG crangish-yellow, not changing color. MATURE LARVA pgreen with rnumerous white
hairs (& some black primary setae) on pointed bases, a short T] collar
containing two short dorsal red hills, a8 8.6 mm wide marcon middorsal band edged
by a 1/4 mm yellowish band containing green pointed seta basas (the maroon and
especially the yellowish band narrowing on T2 & T1 and narrowest at collar), a
B.3 mm wide yellow band containing spiracles is edged above by a 8.3 mm wide
marcon band, A!@ has a wide blunt slight tail; head green with many white seiae,
only 4 black syes (the lowsst smaller). PUPA green with whitish minute sinuous
markings {excepi emergence flap and wings have minute whitish-green mottiling},
underside of abdomen whitish-green, a middeorsal margon line on Ti-2, from T3-A8
a middorsal transluceni-maroeon—green band edged by a vellow band (the vellowish
band extending forward weakly to rear of T2}, AZ-3 spiracles white with maroon
cap, A4-8 spiracles in a yellow band, A4~-B spiracles with marocon cap above
yellow band (a slight marcon spot in front of maroon cap of A4-7 spiracles),
orhit translucent-greenish-white, larval eyes marked by 4 whiftish-green bumps,
sulcus behind veriax dark 9reen and edged posterglaterally on T1 by slight-
reddish-tinged-cream, wing veins slightly whitish, no horn on head, proboscis
extends to wing tips but covered by wings just beyond antenna, abdomen only
moves at joints A4-5 and AS-B, pupa attached by cremaster and by silk girdle
looped aover f1.,

Piarinae

fAnthocharis sara sara Lucas. Ovipesition Capsella bursa-pastoris, Monticello
flam, Yolo Co. Calif., March 18, 1872. Oviposition Arabis (Boeghsra) perennans,
Sabino Can., Pima Co., Ariz., March 21, 1968, Two records are not valid
hostplant records because of dubious identification: Egg {(could he A. sara? or
Pieris sisvmbrii? or perhaps even P. napi?) found on stem halfway up plant of
Descurainia sp. probably richardsoni, 5W Hot Sulfur Springs, Grand Co. Colo.,
June 24, 198%. 1 egg (Anthocharis sara or Euchloe ausonia’ found 2/3 way up
from base to top of Arabis (Boechera) drummondij plant, Caribou bog, Boulder Co.
Cole., July 2, 1888,

Euchloe hyantis hvantis (Edw.). Oviposition on Streptanthus tortuosus (M)},
Locn Lake, El Dorado Co. Calif., June 9, 1974. 3 eggs (female possibly Euchloe
ausonia?) laid on Arahbis sp., Glen Alpine Falls, El Dorado Co. Calif., June 3,
1872.

Euchloe ausonia ausonides Lucas (=goloradensis [Edw.l, & weak ssp.). B8 larvae
on Arabis (Jurritis) glabra, Green Min., Jefferson Co. Colo., June 12, 1980. 15
larvae on A. aglabra, Red Rocks, Jefferson Co. Coleo., most larvae on siliques
{=pods) but a few larvas eatling upper leaves when the siligues were dry, June
27, 198@. 4th stage larva A. glabra inflorescence, Apex Gulch, Jefferson Co.
Colo., July 3, 1984, 2 mature larvae on fA. _glabra siliques, Tinytown, Jefferson
Co. Colo., July 21, 1984. 4 larvae (2nd-5th stages) on A. glabra
inflorescences, Red Rocks, Jefferson Co. folo., June 26, 1984. LlLarva on A,




giabra siiique, gresgn fMin., Jertegrson Lo. LoLko., June 7, 1Hgh. b larvaeg on 1
siligues and one on upper leaf of A. glabra, Breen Min., June 8, 15, 19, 18985. 3
Oviposition 11:25 on juvenile Arabis probably glabra flower hud, aboui 1@ ather
orange eggs found on A, glabra plants with developed siligues, Green Min,,
Jefferson Co. Cola., May 1@, 1986. 3 larvas found on A._glahra pods of 3

plants, Green Min., Jefferson Co. Cole., June 9, 1986. 2 eogs found on A.

glabra flower buds, Indian Gulch, Jefferson Co. Colo., April 38, 1988. 2nd

stage larva on lower A. glabra siligue, Red Rogks, Jefferson Co. Colo., May 25,
1988. Oviposition 10:0@, another egg and 2nd stage larva found, all on A.

alabra flower buds, Tinytown, Jefferson Co. Colo. June 2, 1988. 1 egg found on

fi. nlabra flower bud, Falson County Park, Jefferson Co. Colo., June B, 1988. 3
eggs on flowers were probably E. ausonia, 2 eggs on leaves near top of plant

were possibly E. sugonia, all on A. glabra, Tinytown, Jefferson Co. Colo., June
2, 1989, 2 eggs found on A. glabra flower buds, Tinyitown, Jefferson Co. Colo.
June §, 19889. 2 eggs found on A. glabra flower buds, Tinytown, Jafferson Co.
Colo., May 21, 1882, 2 orange eogs found on A. glabra flowser buds, Tinytown,
Jefferson Co. Colo., May 21, 1892, "7 eggs found on A. glabra flower buds, 3
engs found on Barbarea orihogeras flower buds, Lookout Min., Jefferson Co. Colo.
May 3@, 18988. Oviposition 15:50 B, orthoceras flower buds; Apex Bulch,
Jefferson Co. Cole., June 18, 1998, ~11 larvae found on A._olabra siliques, !
half-grown larva found on Sisvmbrium sltissimum silique, Green Min., Jefferson
Co. Colo., June 21, 1988. Oviposition Arabis (Arghis) hirsuta (W), Red Rocks,
Jefferson €o. Colo., June 6, 1878, Oviposition 12:0@ between flower buds of A.
hirsuta var. pyvecnocarpa, Ralston Buttes, Jefferson Co. Cole., May 29, 18988. Egg
found on A._h. var. pyanocarpa flower bud, N Alma, Park Co. Colo., July 1, 1988.
Mature larva on Arabis (Boechera) drummondij siligue, Tinytewn, Jafferson Co.
Cola., July 2, 1988. B eggs found on A. drummondii, | =gg found on A. olabra, |
egn found on B. orthoceras, all on flower buds, Hendersen Mine, Clear Creek Co.
Colo., July 2, 1988. About 20 eggs and larvae found on A, drummondii
inflorescences, Red Rocks, Jefferson Co. Colo., May 22-23, 1977. 3 eggs on A.
drummondii flower pedicels, Tinytouwn, Jefferson Co. Colo., June B8, 1989, Two 5~
mm larvae found on siligues, | egg found on flower buds, all on A. drummondii,
Phillipshurg, Jeffarson Co. Colo., June 17, 1989. 4 eggs found on A. drummondii
flower huds, Caribou bog, Boulder Co. Colo., July 2, 1989. Egg (probahly
Euchloe ausconial) found on B. orthoceras flower bud, Apex Gulch, Jefferson Cao.
Colo., May 6, 1988, Oviposition 14:24 B. orthoceras flower bud, Tinytown,
Jefferson Co. Colo., Jume 3, 1988. 2 eggs found on B. orthoceras flower buds,
Loveland Pass, Summit Co. Qolo., July 22, 1988, Egg found on B, orthoceras
flower bud, lLoveland Pass, Summit Co. Colo., Aug 2, 1988. Oviposition 14:00 and
3 other eggs found, all on terminal flower buds of B. orthoceras, Tinytouwn,
Jefferson Co. Colo., May 26, 1984, 1 egg probably of Euchlee ausonia found on
Lepidium (Neolepig) campestre flower bud, Lookout Min., Jefferson Co. Colo., May
a0, 1988. 2 eggs found on L. campesire flower buds, oviposition 12:12 on B.
orthoceras flower bud, 4 eggs found on B. orthoceras flower buds, Tinyvtown,
Jefferson Co. Cole., May 17, 1988. | eag found on Lepidium virginicum flower
bud, Guy Hill, Jefferson Co. Colo., Juna 14, 1888B. 1 egg found on L, virginicum
flower bud, 4 eggs found on B. ortheceras flower buds, 13 eggs found on A
glabra flower buds and leaves within 5 cm of top of plant, Tinviown, Jefferson
Co. Cole., June 1, 1988. Oviposition 9:38 on Sisvmbrium officinale, E end South
Tahle Min., Jefferson Co. Colo., May 27, 198@., Ovipeosition 11:39 5. alticsimum,
Green Min., Jefferson Co. Colo., June 12, 1980. Twec epgs on inflorescence and
on lower leaf of small plant of §. altissimum, Apex Gulch, Jefferson Co. Colo.,
June 21, 1984, 3 eggs found on §S. altissimum flower buds, Guy Hill, Jefferson
Co. Colao., June 9, 1888. 3 aggs found on S, altissimum flower buds, Mt. Zion,
Jefferson Co. Colo., June 28, 1989, 2 eggs found on 5. altissimum flower buds,
! 2nd-stage larva found on A. hirsuta var. pyecnocarpa silique, N fork Clear
Creek, Gilpin Co. Colo., June 14, 1989, Oviposition 12:36 Draha nemorosa flower
bud, Van Bibber Creek, Jefferson Co. Cola., May 26, 1888. 3 eggs found on
Berteroca_ ingana flower buds, 1 egg found on A, glabra flower bud, W Idledale,
Jefferson Co. Colo, June §, 1988, Pupae hibernate. EGG bluish-cream, soon
turning orange. FIRST-STAGE LARVA light-cchre-yellow with black setae; head
chitin brown. MATURE LARVA bluish-gray (dark to light in different

individuals {with darker motiling than Euchloe olvmpia, 5o appearing darker with
less blue), with many small to large black seta bases {(primary setae have large
seta bases and some other setae do also), body with half as many long setae as
E. plvmpia because most of the long setae with small bases of E. _olvmpia are
gbsent, so that dorsal pinaculi are twice as wide as E. olvympia on the average,
middorsal pale line on T1-2, a dorsclateral yellow band (sometimes orangish-
vellow or slightly~greenish yellouw)(green with vellowish areas in E. olvmpia)}, a
lateral white band the lower half of which is vellow (the vellow is interrupted
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in E. olvympial}, underside pale bluish-gray, prolegs greenish-cream; head
greenish—gray (pale blue-gray in E. olvmpig}, the lateral pale beody band
sometimes extends onto rear of head very slightly, with numerous tiny and large
black seta bases excapt on frontoclypeus, middorsal notch has few black sata
bases, eye bases hlack. PUPA tan, with small blackish dots (small midventral
spots on AS-6, a row of tiny dots beside middorsal band, a row of small dots
above lateral band, another row of tiny dots below it, a subveniral row of iiny
dots), a long dark-brown cone on head (sometimes tipped with orange-brown’, a
narrow dark-brown middorsal band, a wide dark-brown lateral band (from head cone
to inner margin of wing to cremaster), wings have dark-hrown streaks between
vains.

Euchloe ausonig ausonides Lucas. Eggs on inflorescence of Brassica nigra,
Bricones Park, Conira Costa Co. Calif., March 19, 1979, Oviposition B. niagra
inflorescence, Berkeley Marina, Conira Costa Co. Calif., June 1978. Several
hundred ovipositions (recorded times 9:17, 9:29, {0:05, 10:10, 10:12, 10:24,
10:29, 10:34, 18:41, 18:59, 1111, 113138, 12:21, 13322, 14:13, 14:15, 14:35,
15:98), eggs, and larvae, all found on B. nigra, larvae raised to adults on B.
nigra, Point Richmond, Contra Costa Co. Calif., April-June 1978; eggs are laid
singly in the middle of the uncopened flower buds, and if the plani has more than
one such inflorescence, more sggs are laid on the terminal than on lower
inflorescences; females almost always lay only a single egg per plant, then fly
at least 3 meters or so {usually much farther) before laving another; plants
usually had one to several eggs, but one plant had 18; larvae esat the flowers
and growing fruits. Three ovipositions and eggs found on Raphanus sativus,
Point Richmond, Contra Costa Co. Calif., April-June 1978. Sceit {(1975a) reports
acology and movements. EGG6 bluish-white when laid, turning orange afier a day.

Euchloe auysgnia gusonides or olvmpia. Eggs found on flower buds of Lepidium
viraginicum and Arabis sp. probably glabra, Green Min., Jefferson Co. Colo., May
4, 1986. Eggs found on flower buds of Arabis {(Turritis) olabra (1 bluish-cream
egg’), L. virginigum (1 orange egg?, Descurainia sp. probhably sophia (1 orange
egg), Green Mtn., Jefferson fo. Colo., May 18, 1986.

Euchloe olympia (Edw.). 1 larva found on Arabis (Turritis) glabra siligue,
Green Mtn., Jefferson Co. Colo., June 9, 1886. Oviposition 9:15 on A, glabra on
leaf near top of plant, Green Min., Jefferson Co. Colo., June 12, 1880. "
Oviposition 12:25 A, olabra, Hogback at I-7@, Jefferson Co. Colo,, May 22, 1980.
Egg found on A. glabra, Wildcat Mound, Douglas Co. Colo., May 25, 198@.
Oviposition 11:22 A, glabra flower bud, Tinytown, Jefferson Co. Colo., June 3,
1888. Oviposition 10:22 Descurainia pinnata leaflet feop, oviposition 5:35
Lepidium (Neolepia) campestre flower bud, 2 other eggs found on L. campesire
flower buds, she landed on 2 Sisymbrium 7altissimum seedlings but did not lay,
she fed on Lesquerella montana flowers 4 times but did not lay, egas fainly
bluish white when laid, cream B hours later, turning orange after a day, flats
near Van Bibber Creek, Jefferson Co. Colo., May 26, 1988. Oviposition 11:48 on
small plant of [._pinnata, SW end North Table Mtn., Jefferson Co. Colo., May 24,
1980. Oviposition 1@:58 on flower bud of seedling Descurainia sophia,
oviposition 18:55 on flower bud of partly mature D. pinnata (W), Breen Min.,
Jefferson Co. Colo., May 4, 19BE. Ovipositions on flower buds except as noted,
at 11:3@, 11:30, (1:35, 11:35, 11:37, 11:48, t1:45, 11:45, 11:45 {(on leaf near
flower buds), 11:47, t1:d7, 11:47, 11157, 11:57 (two eggs on one plant), 12:00,
12:0%, 12:0%, 12:08, 13:12, and 1 orange egg found on leaf near flouwer buds, all
on tiny D. sophia plants with no fruits (2 large nearby plants with fruits det.
D._sophia hy W}, all these ovipositions by just 2 femalesy ovipositions 12:17,
12:17, 12:20, 12:51, 12:51, on flower buds of Lepidium virginicum, and 2 orange
eggs and | first-stage larva and 1 second-stage larva found on L. campestre; all
Green Min., Jeffersocn Co. Celo., May 18, 1986. Seedling 0. sophia and D.
pinnata are difficult to distinguishi this site was later visited on July 2,
1986, when i1 seemed that most of the above plants used for oviposition, now
mature, were Q. pinnata though some were D. sophia. Oviposition 13:45 on flower
bud of tiny B. sophia plant, Green Min., Jefferson Co. Colo., May 13, 198E6.
Oviposition 3:38 on top of flower bud of 6@ cm mature Descurajnia richardsonii
(W) plant , Green Mtn., Jefferson Co. Colo., June 3, 19868. Descurainia spp. may
be the most frequent hosts. Females often oviposit on hosts between shrubs on
N~facing slopes, where Descurainias and frabis are most common, but also oviposit
wherever else the hosts grow. Neither Euchloe species silks the pods together
as Pontia sisymbrii does. EGG fainitly-bluish white when laid, cream & hours
later, turning orange after a day. FIRST-STAGE LARVA pale; head chitin broun.
MATURE LARVA blue-gray (lighter than Euchloe ausonia because glympia has paler
mottling), with many tiny and some large black seta hases, the large ones being
primary setae (801 largest, L1-2 almost as large, 0i-2 smaller), body has more
than twice as manpy long setae as E. ausonia (E. olvympia has numerous setae with




tiny basaes, E. ausonia rtew/) so that gorsal pinacull are half as wide as those of
E. ausonia on the average, a pale blue middorsal line on thorax, a dorsolateral
green band (this band yellow in E. ausonia) contains a greenish-yellow anterior
area on each segment, front rim of T! yellow dorsally, a white lateral band the
ventral half of which is yellow (except on middle of aach segment where it is
white, and the yellow expands dorsally at segment joints to somawhat pinch out
the white in the band), underside bluish—gray, the prolegs slightly greener;
head pale blue—gray, with numerous tiny and large black seta bases except on
frontoclypeus, middorsal notch lacks black seta bases, the pale lateral body
band extends anto rear of head slightly, eye bases black. PUPA very similar to
E. ausonia. '

Pigris rapaeg (L.). Oviposition fArabis {Jurritis) glabra, Plasketi Meadows,
Glemm Co. Calif., June 28, 1974. One 4th-stage larva on A. glabra silique,
ovipesition 3:23 2 eggs on underside of Sisymbrium altissimum leaves, Green
Min., Jefferson Go. Colo., June 21, 1988. Oviposition Brassica oleracea var.
acephala, Lakewood, Jefferson Co. Colo.,, June 18, 1977. Larvae found in B,
oleracea var. capitata (cabbage) by Laura Pestorious, 2 mi., NE Conger, Freeborn
Co., Minn.,, June, 1986. Oviposition 1@:5% Brassica niara leaf top, ovipasition
19:55, 18:56, 1@:57, 10:589 on top of Brassica kaber leaves; SW Albart Lea,
Freeborn Co. Minn., June 21, 1931, Ovipositions 16:35 & 1@:37 under Brassica
garjnata (mislabelad "Pak~Chei" on saed packet) upper leaves, lLakewood,
Jefferson Co. Colo., May 30, 1992, Oviposition 8:58 on Lunaris annua silicle,
Lakewood, Jefferson Co. Celeo., June 21, 1981, Three ovipositions 11:30 on side
of L. annua silicles, Lakewood, Jefferson Co. Colo., July 1, 1985. Oviposition
49:39 among Lepidium virginicum var. pubescens silicles; NE Conger, Fresborn Go.
Minn.,, June 18, 1891, Ovipesition 9:43 on underside of lower leaf of Lepidium
(Neolepia) gcampesire seedling, Tinytown, Jefferson Co. Colo., May 17, 1988.
Ovipositions 18:180, 10:10, on leaf tops, and 3 mature larvae found, all on L.
campestre; 1 mature larva and 1 4th-stage larva found on Barbarea orthoceras;
larvas usually rest on leaf petioles of low young plants, but one was on a rock
gating a leaf tip; when touched larvae whip their body sideways; all Van Bibber
Creek, Jefferson Co. Colo., Sept. 23, 1887. Oviposition 11:23 on top of B.
orthoceras leaf, and 9 eggs found on same large leaf, NW Guy Hill, Jefferson Co.
Colo,, July 3@, 1987, Oviposition 11:38 on underside of B, orthoceras leaf,
Apex Gulch, Jefferson Co. Celo., July 3, 1984, Ovipositions 1@:89, 18:1@,
10:18, 10:45, and 3 other eggs found, on iop of leaves of small plants growing
in shade under old dead plants, one l-cm larva found on leaf top of small plant,
ovipositions 1@:40, 19:49 on underside of seedling leaves (leaves anly B mm
wide), and 2 other eaggs found on seedlings, all on B. orihoceras, Apex Guleh,
Jefferson Co. Colo., Sept 3, t1388. 1@ eggs and 4 first-stage larvae found on
underside of B, orithoceras leaves, Chatfield Res., Jeffaerson Co. Colo., Sept.
27, 1888. Oviposition 192:30 two eggs on leaf underside, anothar egg found on
leaf underside, all on B. orthoceras, Apex Gulech, Jefferson Co. Cole., July 15,
1989. Oviposition 10:58 on top of B. orthoceras seedling leaf, Apex Gulch,
Jefferson Co. Colo., July 17, 19889. Egg found on B. orthoceras leaf top; Plum
Cresk, Sedalia, Douglas Co. Cole., Sept. 18, 1990, 2 larvas "13 & 28 mm long
found on B, orthoceras leaf undersides; N Bear Creek Res., Jefferson Co. Colo.,
Sept. 27, 188@. Egg found B. orthoceras leaf top, Tinytown, Jefferson Co.
Colo., July 3, 1991. 2 eggs found on top of B. orthoceras, fpex Gulch,
Jefferson Co. Colo., Sept. 5, 19891, Egg found on top of B. orthoceras leaf, N
Bear Craek Res., Jefferson Co. Colo., Sept. 9, 1991, Oviposition 11:20 on B.
orthoceras leaf underside, eog found on B. orihoceras leaf upperside,
oviposition 9:30 on Cardaria {"Lepidium”") latifolia under small leaf 50 cm up on
a 7@~cm—tall plant along creek, fApex Gulch, Jeffersan Co. Colo., Aug. 24, 1388.
Oviposition 9:34 on underside of leaf of juvenile Barbarea wvulgaris (W), El
Dorado Springs, Boulder Co. Colo., July 5, 1385, Oviposition 11:18 on underside
of leaf of Cardaria pubescens, jci. hwy. 76 and 120th 5%i., Adams Co. Colo.,
Sept. B, 1984. Two ovipositions 13:00 on leaves of juvenile plants {growing as
sprouts from the base of dead stalks) of C. pubescens, Canon City, Fremont Co.
Colo., July 3@, 1885, Owviposition 105:3b on underside of leaf of C. pubescens,
Fort Lupton, Weld Co. Colo., Sept. 8, 1987. Oviposition 11:35 on leaf of
juvenile Rorippa teres, Barr Lake, Adams Co. Ceolo., Aug. 17, 1985. OQOviposition
13:42 on top of R. teres leaf, Barr Lake, Adams Co. Colo., Aun. 38, 1887. 4
half-grown to larger larvae found resting on top of R. teres leaves & stems,
Barr Lake along canal, Adams Co. Colo., Oct. {1, 18989. Ovipositions 10:33,
10:35 on underside of leaves of upper part of plant, and an egg cluster of 3
eggs found on underside of leaf, all on Nasturiium officinale, Cherry Craek
Res., Arapahoe Co. Colo., Aug. 23, 198G, Qviposition 18:53 on top of N.
officinale leaf, Barr Lake, Adams Co. Colo., Sept. 2, 1987. Oviposition 1@:48
on top of N. officinale leaf, Barr Lake, Adams Co. Colo., Sept. 8, 1987.
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18 Uvipositions (U908 on learlet undersiae, tl-cl ON TNy lmmaiure learlet
underside, both on N. officinale; Wheatridge, Jefferson Co. Colo., July 7, 1980.
A 1@-mm-long larva (reared to pupa) found under Clsome serrulata leaflet, Barr
Lake, Adams Co, Colo., Sept. 5, 1889. A 12-mm-long larva found on L. serrulata
leaf top (larva wiggles violently from side to side when picked up with
tweezers, an anti-predation behavier), Barr Lake, Adams Co. Colo., Sepi. 25,
1988, B, orthoceras grows on creek banks, and is the most freguent native
hostplant in this area; many Brassicaceae are eaten in weedy areas, and
cultivated cabbage etc. ars commonly eaten in gardens. EGE yellowish-cream,
turning orange-cream. FIRST-STAGE LARVA vellowish cream on body and head.
MATURE LARVA green with tiny dark hair bases, a vellow-green narrow heart line,
a lateral row of deep-yellow dashes; head green. PUPA usually green hut some
are brownish-gray, all with some tiny dots including between wing veins, a
middorsal cream band (weak on front of abdomen, with orange-brouwn areas helow
protruding processes on middorsal crest of head and abdomen), a lateral cream
band on abdomen and above wings (partly crange-brown above wings near pointed
processes), proboscis tip blackish; browner pupae have more tiny dots and have
hlackish-tipped processes and have a blackish spot on middorsal band on front of
each ahdomen segment.

igris napi pallidigsima (B. & MeD.). This is probably a valid ssp., limited
to W Colo.-Utah, characterized by very weak black markings and perhaps by
multiple generations. Oviposition 11:88 and other eggs found on Nasturtium
officinale (W) leaves, Unaweep Can., Mesa Co. Colo., fug. 30, 1978 {(this
population is one of the few multi-generation populations in Colorado, all of
which are at low altitude along cresks in W Colo. ).

Piaris napi oleracea (Harris){= pmcdunnaguohi Rem., a weak ssp.). Oviposition
11:38 on underside of leaf of Cardamipe cordifolia, Fraser River, Grand Co.

Colo,, July 5, 1984, 2 eggs found on leaf underside halfway up C. cordifolia,
Jefferson Creek, Park Co. Colo., June 23, 1988. Egg found on underside of C.
cordifolia leaf, bog % Breckenridoe, Summit Co. Cole., June 28, 1988. Eoo found
on underside of G, gordifolia leaf, Henderson Mine, Clear Creek Co. Colo., July
2, 1988. Egg found under C, cordifolia leaf, SW Hot Sulfur Springs, Grand Co.
Colo., June 24, 1989. 2 eggs found under C, cordifolia leaf, Caribou hog,
Boulder Co. Celeo., July 2, 1983. Egg found on C. gordifolia leaf underside,
Rabbit Ears Pass, Routt Co., Colo., July 7, 1989. C. cordifeolia is obviously
the main hostplant at higher altitudes; it is commen along creeks, the only
habitat for napi. EGG vellowish-cream. FIRST-STAGE LARVA cream, becoming green
internally after feeding: head tan-cream.

Pontia chloridice beckerii (Edw.). Oviposition Stanleva pinnata (G), E of
Penrose, Pueble Co. Colo., Aug. 17, 1970, Eggs on S. pinnata inflorescence, 2
mi, W Frenchman, Churchill Co. Nev., June 2, 18972. Ovipeosition 13:40 Arabis
{Boechera) lignifera, Avon, Eagle Co. Colo., May 29, 1983. Eggs on Cleome
sarrulata, 2 mi. SW Penrcse, Fremont Co. Colo., Aug. 25, 1873.

Pontia proiodice {(Bdv. & LaC.). Oviposition 12:45 on Arabis (Bgechera)
drummondii (W) inflorescence, .6 mi. N of Moffat Tumnel, Grand Co. Cola., July
16, 1978, Oviposition A. drummondii (W), 1 mi. E Hopewsell Lake Cgd., 9808, Rio
Arriba Co. New Mex., Juna 21, 1978. Oviposition 10:30 on Sisvmbrium altissimum
(W), Chimney Gulch, Jefferson Co. Colo., July 10, 1978, Oviposition 8:28 on §,
altigsimum (W) inflorescence, Red Rocks, Jefferson Co. Colo., July 7, 1978.
Oviposttion 11:45 on 8. altissimum (W) inflorescence, Chimney Bulech, Jefferson
Co. Cola., July t, 1978, Oviposition 12:35 5. aliiasimum (W) inflorescence,
Green Mtn., Jafferson Co. Colo., June 3@, 1978. Oviposition S, altissirmum,
Howard, Fremont Ceo. Cole., Aug. 13, 1873, Oviposition 15:58 on 8, altissimnum,
Filius Park, Jefferson Co., folo., Aug. 3, 1984. Two eggs on S, altissimum flower
buds, Apex Gulch, Jefferson Co. Colo., June 18, 1885, Oviposifion 12:15 on
flower bud of young 8. altissimum, Chief Hosa Lodge, Jefferson Co. Colao., July
28, 1987. 1 epg found on petiole below flower, | B-mm larva found on siligque, 1
mature larva found on upper lsaves, all on S. altisgimum, Barr Lake, Adams Co,
Colo., Bug. 23, 1988. Oviposition 10:68 2 eggs on Sisymbrium sp. flower buds &
3 older larvae found on inflorescences; oviposition 11:45 b egos on Nasturtium
officinale flower buds; Wheatridge, Jefferson Co. Colo., July 20, 1891.
Oviposition 8:3%2 Descurginia sonhig (W), Mt. Zion, Jefferson Co. Cole., July Z,
1978. Oviposition D. sophia (G), Bear Creek, Fremont Co. Colo., June 29, 1970.
Qviposition 10:30 on inflcorescence of small plant of D. sophia, Mt. Zion,
Jefferson Co. Colo., June 11, 1981. Oviposition 12:16 D. sophia, Green Min.,
Jefferson Co. Colo., June 8, 1985. Ovipositions 14:52 1 egg on underside of
leaflet, 2 sggs found on separate flower pedigels, all on D._ sophia plants, aggs
light peach {(orangish-cream) when laid, Guy Hill, Jefferson Co. Colo., June 24,
1988, Ovipositions 1@:30, 10:36 on stems of | em tall D. sophia seedlinga, Van




Bihber Creek, Jefferson Co. Cela., Sepi. 24, 1988, Oviposition 12:08 two eggs,
and 4 other eggs found, all on D. _sophia inflerescences, Lakewood, Jefferson Co.
Colo., May 24, 1991, Ovipositions 11:35 & 11:36 leaf tops, 11:38 flower buds,
all on D. _sophia, Tinytown, Jefferson Co. Colo., June 17, 1992, Oviposition
Descurainia pinnata, Crow, Puebhle Co. Cola., July 22, 1972, Oviposition 13:20 2
egos on flower buds of Descurainia richardsonii viscosas a 4th-stage larva found
on Arabis drummondii inflorescence, Fraser, Grand Co., Colo., Aug. 5, 1891,
Oviposition Thlaspi arvense (&, & det. J. Scoit), Ceoaldale, Fremont Co. Coclo.,
July 18, 1371, OQOviposition 8:23 Thelvpodium wrightii oklahgomensis (det. as T.
alegans, W), Box Canyon, Fremont Co. Colo., May 27, 1972. Egg on Schoenocrambe
lingarifolia (W) flower bud, Caprock 5 of San Jon, Quay Co., New Mex., May 14,
1985, Oviposition §:52 Wislizenia refracta (W), dunes 5 mi. N San Felipe
Pueblo, Sandoval Co. New Mex., Sept. 9, 1977. Oviposition Cardaria draba (W),
near Ridgway, Ouray Co. Colo., June 16, 1978. 5 eogs laid 18:35-10:41 on top of
Cardaria pubescens leaves, 1 mi., NW Brighton, Weld Co. Colo., Sept. 2, 1984.
Ovipositions 1@:585, 11:82, and 12:35, and 4 othser eggs found, all on top of
leaves of C. pybescens, jct. huy. 76 and 128th St., Adams Co. Colo., Sept. 2-8,
1984, 7 ovipositions "15:18 on top of leavas of 7 C. pubescens plants, Fort
Luptaon, Weld Co. Colo., Sept. 8, 18987. Oviposition 10:5% E eggs on B
inflorescences, ' egg & 1 Z2nd-stapge larva found, all on Cardaria ("Lepidium")

latifalia, Apex Gulch, Jefferson Co. Colo., June 3@, 18931. Oviposition 12:0E on

Lepidium densiflorum (W), Ute Lake, Quay Co. New Mex., May 14, 1385,

Oviposition 1@:03 Lepidium campesire tiny 5—mm leaf beside flower buds, Guy
Hill, Jefferson Co. Colo., June 18, 1992. Oviposition t3:15 on Berteroa ingana
(W} flower bud, NE Valmoni, Boulder Co. Colo., July 5, 13985. Mature larva found
on B. incana inflorescence; Chatfield Ras., Jefferson Co. Ceolo., July 3@, 1998.
Oviposition 11:30 on Rorippa sinuata flower bud, Barr Lake, Adams Co. Cole.,
Aug. 17, 1985. Ovipesition 13:32 on top of leaf stem of Borippa teres, Barr
Lake, Adams Co. Colo., Sept. 28, 1987. 716 half-grewn to larger larvas found
resting on top of R, teres leaves & stems, many reared to adults {(determined by
wing pattern, venation, signum bursa length); lab larvae prefer R. teres fo R.
sinuata; Barr Lake along canal, Adams Co. Colo., Oct. 11, 1989. 3 ovipositians
19:15~19:16 on top of leaves of seedling Chorispora tenella, Barr Lake, Adams
Cao. Colo., Sept. 8, 18987. Uviposition 18:20 on top of Barbarea orthoceras leaf,
Genesee Sswage Plant, Jefferson Co. Colo., July 2%, 1887. Oviposition 9:40 B,
orthoceras flower buds, Apex County Park, Jefferson Co. Colo., May 29, 199t1.
Oviposition 10:12 Cleome serrulata leaf, Box Elder Creek, Arapahce (o, Colo.,
Aug, 8, 1973. Oviposition 11:80 on C. serrulata flower pedicel, Barr Lake,
Adams Co. Colo., Aug. 17, 19B5. Ovipositions 1@:18, 10:24, 18:24, 3 eggs on
underside of leaves, several eggs on flowers, all on C. serrulata, Barr lLake,
Adams Co. Colo., Aug. 19, 1886. Adulis associated with C. serrulata, Barr Lake,
Adams Co. Cole., Aug. 23, 1983. Ovipositions 13:12 three eggs on leaf tops 10
cm above ground where plant leaned over, preovipositions 13:22, 13:25, and
14:89, mature larva (reared to adult female with signum bursa 0.75 mm long)
found resting on top of stem near branch tip in full sun, 42 eggs found on
leaves (mostly upperside of leaves}(2/3 of eggs were on lower leaves where they
were somewhat shaded by upper leaves or by surrounding plants), all on C.
sarrulata; one female searched only near the ground and bensath tall plants,
other females flew up teo plant tops reluctantly; adults common around C.
sarrulata; Barr Lake, fAdams Co,. Colo., Sept. 5, 1989, Adults are common in all
habitats during years of abundance, so many hosts-are weeds. EARLY STAGES from
Barr Lake: Pupae hibernaie. EGE cream, turning red-orange after a day. 157~
STAGE LARVA orangish-vellow, with brown plates below brown setae, proleg plates
& legs brown: head black. MATURE LARVA bluish-gray with many large black seta
bases, a middorsal line on front half of body, a subdorsal and a lateral vellow
band {each band consisting of, on each segment, vellow between segments, then
white, vellow, white, vellow between segments), underside light olive-green with
a vellow dash on side of each proleg base {(and perhaps subventrally on AZ & A7)
head light olive-green with a dorsolateral yellow spot, with many black seta
bases, adfrontal sulcus brown, anterior eyes in a black crescent, lower part of
. frontoclypeus dark-brown., PUPA light-bluish-gray, grayish-cream, or greenish-
cream, with many tiny black dots {on wing the dets are along between wing vains
and near margin), a larger black dot sbove lateral ridge on front of sach A5~8
sagment , larper black lateroventral dots on A4-8, usually midventral black spots
on AS-E6 (usually an anferior spot with twe legs in front and a pesterior spotl;
the single head horn is tipped with ochre-brown; a tiny vellow anteriorly-
directed bump just dorsal to antenna base; middorsal narrow line is orangs-broun
on thorax (brown tipped on T2 crest) and vellowish-cream on abdoman (except
interrupted by ground color en AZ, and black on front of each A4-8 segment}; a
subdorsal faint cream band is on thorax (very weak) & on abhdomen of the darker
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20 Pupae; a lateral orangish-cream bump on T1 falls in line with a pale black-
tipped orangish-cream bump on T2 wing base and in line with cream-gray innar
margin of wings & lateral ridge (lateral on AS5-8 but running above wing eon A2-4,
whera it protrudes esp. on A3) is orange~brown on A2-4 (darker red-brouwn on
longest peoints, black on front on A4 and sometimes on front of B3) but on AS-8
is orange-brown on middle of segment and crsam between segments; cremaster
somewhat bifurcate with crocheis in center dorsally but most crochets are
ventral.

Pieris spp. (rapas, protodice, or callidice occidentalis). 1t epggs found on
top of Rorippa teres leaves, | egg found on itop of Rorippa sinuata leaves, Barr
Lake along canal, Adams Co. Colo., Oct. 11, 1989, 1 egg (probably protodice)
found on Cleome serrulata leaf itop; Barr Lake, Adams Co. Colo., Sept. 8, 1980.

Pontia callidice ogcidentalis (Reak.). Adults associated with Descurainia
richardsonii, NE Mineral Point, "12,500°, San Juan Co. Cole., July 18, 1888,
Oviposition 11:44 on t-cm-tall Cleome serrulata ssedling under a l-m-tall mature
C. serrulata plant (ovipositing female identified by wing pattern and signum

bursa 1.0 mm long); adults common around L. serrulata and males patrol for
famales there, C. serrylata was the only green Orucifer present although a few
wesks later the water was siopped in a canal and Rorippa spp. hecame exposed and
abundant; 3 eugs found on nearby €. serrulats seedlings may have been P. ¢,
occidentalis or P. protodice; Barr lLake, Adams Co. Celo., fug. 23, 1989. 20
half-grown to larger larvae found resting on top of Rorippa teres leaves &
stems, many reared to adulis (determined by wing pattern, venation, signum bursa
length); lab larvae prefer R. teres to Rorippa sinusta: Barr Lake along canal,
Adams Co. Colo., Oct. 11, 18989. P. c. occidentalis flies sympatrically and
synchronically with P. protodice at Barr Lake: they occur at the same patches of
C. serrulata at the periphery of meadows, and near R. teres in the same canals;
in 1989 the oggcidentalis paaks preceded thoss of protodice by about 2 weesks
{occidentalis was coemmon Aug. 23, scarce Sept. 5, less common Sept. 25, scarce
Oct. 11, 21, whersas protodice was common Aug 23, very common Sept., &, common
Sept. 25, extremely common Oct. 11, and scarce Qct. 21 [a freeze occeurred Oct.
15-16 which seemed to affect protodice more than ogcidentalisl); even though
their hostplants, micrchabitats, and mate-locating behavior {(males of both
species patrol about the Cleome to seek females) are the same, differences in
timing of their flight peaks, larval caoler, wing patiern, wing venation, and

. length of sigrum bursa all prove that there is little or no hybridization
between them. EARLY 5TAGES from Barr Lake: Pupae hibernate. EGSE yellow-creanm,
turning oranga-red after a day. MATURE LARVA dark bluish-gray with many large
black seta bases, a middorsal line on front half of body, a subdorsal band
{conaisting of, on each segmeni, vellow between segments, then blue-white,
vellow, blue-white, yellow between segments), a lateral band consisting of same
colors, a subventral band of yellow spots on A2-7 (on side of proleg base on A3-
B}, the dorsclateral wide dark bluish-gray area is lighter in middle of
segments; head bluish-gray except for dorsolateral vellow spot, with many black
seta bases, adfrontal sulcus black, anterior eyes in a black crescent, lower
part of frontoclypeus black. Older larvae differ from P. protodice by having
darker (dark-bluish-gray) stripes (most larvae can be correctly identified but
some cannot be): many pale larvae produced P. protodice, Z somewhat-dark larvae
produced 1 protodice 1 ogcidentalis, 2 larvae described as dark bul becoming
somewhat dark produced occidentalis, many dark larvae produced occcidentalis.
PUPA usually light bluish-—gray, sometimes bluish-tan or bluish-cream {pupae
average slightly darker than P._protodice) with many tiny black dots {on wing
the dots are between wing veins and near margin), a larger black dot above
lateral ridge on front of esach A5S-B segment, larger black lateroventral dots on
A4-8, midventral black spots on AS5-B (usually an anterior spot with two legs in
front and a posterior spot); the single tanhead horn is tipped with orange-
brown; a tiny vellow anteriorly-directied bump just dorsal to antenna base; a
middorsal line is orange~brown on thoracic crest (the highest paint--on T2
crast--brown) but cream on abdoman {(except interrupted by ground color on A2,
and black on front of sach A4-8 segment); a subdorsal faint cream band is on
thorax {very weak) & on abdomen of all except the palest pupae; a slight
orangish—~tan lateral ridge on T1 falls in line with a black-tipped orangish—tan
bump on TZ wing base and in line with ocream—gray inner margin of wing; a lateral
ridge (lateral on AS5-8 but running above wing on AZ2-4, where it protrudes esp.
on A3) is orange-brown on AZ-4 (darker red-brown on longest points, black en
front on A4) but on AS-B is orange-brown an middle of segment and cream betwean
sagments and sometimes black on front of A7 & AB; anal margin of wing base
blackish-gray (wings turning vellowish before emergence); cremaster somewhat
bifurcate with crochets in center dorsally but most crochets are ventral.

Pentia sisymbrii (Bdv.)(=glivata IB. &. B1, a vary weak ssp.). QOviposition




firgbis (Beoechera) perennans, NE Saguaro Lake turnoft, Maricopa Lo. friz., March
20, 19689. Qviposition Arabis (Jurritis) glabra, lLockout Min., Jefferson Co.
Colo., May 22, 1980. 2 larvae (4th and Sth stages) found on pods of two A.
glabra plants, both larvae silked the pods together and rested on a silk mat,
Green Min., Jefferson Co. Colo., June 9, 1986. 4 egos {(prohably P. sisymbrii)
found on lower A, glabra leaves, Indian Gulch, Jefferson Co. Colo., April 38,
1888. Oviposition 10:12 on underside of leaf 1/3 from base to top of plant, 2
other egns found halfway up this plant, 5 aggs found on three other plants about
1/3 from base to top, all on underside of A, nlabra leaves; ovipositing females
ignored Barbarea orthoceras along the creek and ignored Thlaspil arvernse on
hillsides; fpex Gulch, Jaefferson Co. Colo., May 6, 1988, Oviposition 13:81 on
side of stem 1/4 from base to top, oviposition 13:07 on underside of leaf 1/4
from base to top of plant, ovipesition 13:12 on side of stem 1/4 from base to
top, all on A._alabra, 4 other egos found on two other A, glabra plants on side
of stems and on underside of leaves about 1/4 from base to top of plants, all on
N-facing slope among Cercocarpus montanus, the female ignored Ervsimum asgerum
and numerous Thlsspj arvense; Breen Min., Jeffersen Co. Colo., May 9, t988. 3
eggs {(probably P. sisvmbrii) found on stem, | egg found on leaf underside, all
halfway up stem of A, glabra, Lookout Min,, Jefferson Co. Cole., May 38, 1488,
4 orange epgs (probably P, _sisvmbriil)(2 under lower leaves, 2 on lower stem)
found on A. glabra, Red Rocks, Jefferson Co. Cols., May 3, 1988, Oviposition
11:2! one egg on leaf underside 5 cm below top of 28-cm-tall plant, one egqg
found on underside of leaf base 12 cm below top of same plant, both on AL
glabra, Tinytown, Jefferson Co. Colo., May 18, 198%. 2 eggs (probably P,
sisymbrii) on underside of leaves halfway up A, glabra plants, Tinytouwn,
Jefferson Co. Colo., June 2, 1989, 1 egg (probably P. sisymbrii?) found on leaf
uriderside halfway wp A. glabra plant, Tinytown, Jeffersen Co. Cole., June &,
1988. 3 eggs (probably P. sisymbrii) on stem of Arahis (Boechera) drummendii
2/% way up plant, Tinytown, Jefferson Co. Colo., June 8, 1989. Two eggshells
{probably P, sisymbrii) found on A. drummondii stem halfway from base to top,
Phillipsburg, Jefferson Co. Colo., June 17, 1989. Oviposition 14:3@ on
undersida of leaf G0% up from plant base near stem of Arabis {Boechera)
fendleri, eggs yellow-green when laid, Van Bibber Creek, Jefferson Ceo. Colo.,
May 2G, 1988. Preoviposition, and egg, first-stage larva, and 3rd-stage larvase
found on Descurainia richardscnii (W}, Irish Can., Moffat Co. Colo., May 28,
1978, Oviposition Erysimum sp., Del Puerto Can., Stanislaus Co. Calif., Mar.
21, 1978 (this plant is probably refused by larvae). The favorite Calif. host
{(Streptanthus) does not grow on the Colo. E slope, where Arabis may be
preferred. EBG yellowish—green when laid, becoming vellowish then orange after
a day. FIRST-STAGE LARVA pale, with large red-brown plates at base of setae;
head red-brown. MATURE LARVA white, with bhlack pattern and vellow spois as
follows, on top of body the black pattern consists of a rectangular paich
extending from almost fthe middle of each segment to almost the middle of the
next, the jagged sides of the rectangle extending laterally nearly ito spiraclasj
within each rectangle are | transverse white, 1 transverse yellow, then !
transverse yellow lines, then a yellow staple~shaped mark pointed resarward,
except Ti-2 rectangle has just 1 white line 1 yellow line, T2-3 has just 2
yellow lines, T3-A1 and A7-8 have | white line | vellow line | yellow staple,
AB-8 has the ends of | white line missing its middle & | yellow staple; top and
underside of AlQ blacki lateral white area has a yellow fat H-zhaped spot
centered on each intersegmental area; a fragmented sinuous sublateral black band
has tongues of hlack running down the front of =sach leg and down the rear of
each prolegs underside of body mostly white; head black wiih tiny short white
processes and white streaks, middle of frontoclypeus white, white all around
frontoclypeus, white in front of eyes to frontoclypeus, white behind eyes, and
white around eye #£B.

Neophasia menapia melanica Scott. Oviposition 5 m up Pseudotsuoa menziesii
tres, 12 mi. W Willits, Mendocino Co. Calif., July 13, 1364.

Neophasia menapia menapia (F. & F.)., Adulis assoc. only with Pinus edulis,
Bear Creek, Fremont Co. Colo., July 26, 1985, Aug. B, 13965, Aug. 8, 1969.
Oviposition 13:18, the female fluittered and landed 3 times, then landed 4 m up
on N side of an B~m-i{all Pinus ponderssa var. ggopulorum trees and turned upside
down and laid 18 eggs single file along top of needle, the eggs angled toward
the leaf tip about 30° and cementied together with very copious glue that totally
filled the spaces betuween eggs, ihe process took "30 sec. and between laving
each egg she lifted her abdomen and returned it {o between her wings; Shingle
Creek, Jefferson Co. Colo., July 27, 1988. Eggs hibernate,
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_ Nynphalidae
T2z ' Danainae

Danaus_plexippus plexippus (L.}. 4 larvae on underside of Asclepias speciosa
leaf, Morrison, Jefferson Co. Colo., July 13, 1885. Mature larva found on A.

sheciosa leaf top, Barr Lake, Adams Co. Colo., Sept. 25, 1989. 2 engs found
under A. speciosa leaves, Wheatridge, Jefferson Co. Colo., July 31, 199t. Older
larva found on A. speciosa leaf top, Barr Lake, Adams Co. Colo., Aug. 3@, 1831,
Oviposition Asclepias incarnata, Wheatridge, Jefferson Co. Colo., July 27, 1973.
Mature larva found on A. incarnats upper stem, nearby leaf eaten, Wheatridge,
Jefferson Co. Celo., July 24, 1988, Larva on leaf of A. incarnata, Vineland,
Pueble Co. Colo., Auo. 4, 1983. J{Oviposition 13:45 on underside of leaf of small
A, incarnata without flowers, E of Renville County Park, Renville Co. Minn.,
July 13, 1986. Larvae on Asclepias subverticillata, Crystal Creek near Black
Canyon, Montrose Co. Colo., July 3@, 1972. Adulis assoc. with A.
subverticillats (W), 6 mi. S Pagosa Springs, frchuleta Co. Cola., Aug. 28, 1977.
EGG cream. 1ST-5TAGE LARVA dirty cream, with gray-brown transverse stripes
across dorsal part of body from T1-AB {(the antericrmost stripe is widest and
consists of the T1-T2 stripes fused together), subdorsal cones on T2 and A8
correspond to later filaments, a dark-brown triangular suranal plate; preleg
plates and legs brown: head black,

Satyrinae

Unfortunately, finding hosts of Satyrinae is difficult. Females oviposit
at least somewhat haphazardly: some species often drop eggs from the abdomen
tip, or oviposit on dead grass blades near or among the host, or oviposit on top
of shrubs, or oviposit on rocks near the host, etc. The method of finding hosts
is limited to observing ovipositions and finding egos, because larvae cannot be
found in nature at least in daytime {(they are camouflaged, and may hide at the
plant base by day). And many or most Satyrinae may be rather polyphagous on
grasses/sedges in nature, because lab larvae can eat many grasses and sedges.
Association of adults with potential hosts is useful. Despite all these
problems, definite or prebable hosts are known for most local Satyrinae.

Lethe survdice fumosa Leussler., Females were waiched (at Fort Collins park,
Larimer Go. Colo,), and all monocotyledons near the eggs laid were identified
and their abundance noted: ovipesition 12:45 three eggs in a row on underside of
leaf of Agrostis gigantea (W) (this was the commonest plant near egg, but Poa
palusiris [W]l was also fairly common, one Festuca pratensis (W] plant was within
i=2 m, and a few plants of Carex lanuninosa [W] and Scirpus pallidus [W] were
within 1/3 m); ovipeosition 18:55 3 eggs in cluster on underside of Polygonum sp.
leaf (Agrostis nigantea [W] was commonest near eggs, Carex praegracilis [W] was
uncommon nearby, and Carex lanuginosa [W] was rare nearby’; oviposition 11:83 |
ego on underside of Porostis gigantea (W) leaf (A. gioaniea was the commonest
plant near eogs, and Carex praegracilis [W] and the grass Agropyron [Elyirigial
repens [W]1 were uncommon near eggs); oviposition 11:20 3 eggs in row on
underside of Anrostis gigantea (W) leaf (A, gigantea was the commonest plant
near eggs, and Bromus [Bromgopsis) jnermis (W] was uncommon 3@ cm from eggs )i
oviposition 12:02 2 eggs on underside of Agrostis gigantea (W) leaf (A. oigantea
was common near eggs, but Poa palustris [W] was about egually common, and Carex
lanuginosa [W] was uncommon near eg@s); oviposition 12:1% one egg on underside
of Agrostis gigantea (W) leaf (A. gigantea was common near egg, Poa agassizensis
[W] was less common in the understory near eaqqg); oviposition 12:33 3 eggs within
4 mm of each other on underside of Lvcopus americanus (Labiatae) leaf (Agraostis
gigantea [W)] was the commonest monocotyledon near eggs, but Eleocharis
palustris [W] was common in understory near eggs, a Carex nebraskensis [W] plant
grew every 15-20 em, and one clump of Jungcus dudleyi [W] was 38 cm away from
eggs), all Fort Collins park, Larimer Co. Colo., July 8, 1985, Oviposition
11:40 2 epgs on underside of Agrostis oigantea leaf (A. gigantiea common @-1 m,
Poa pratensis even commoner @-1 m, Dactvlis aglomerata large clump 70-90, Carex
vesicaria BB, 70), 2 eogs found on underside of Dactvlis glomerata leaves of
very large clump (Agrostis pimantea scattered 10 cm onward), oviposition 12:00 2
eggs on underside of Poa pratensis leaf (P. pratensis thick nearby, Agrestis
nigantea common 5 cm onward, Festuca pratensis 88-1 m, Carex vesicaria 30, 50),
oviposition 12:25 3 eggs in cluster on underside of Agrostis gicantea leaf (A,
ninantea widely scattered & a big clump 25 cm, Carex vesicaria common nearby [a
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underside of Agrostis nigantea leaf (A. nicantea common 30-40, 30, 50, 50, 80, 1 23
m, Carex vesicaria Z, b, 15, 20, 20, 20, etc. thick [a slough of this sedgel,

Carex nebraskensis equally common 15, 15, 18, 20, etc.), oviposition 13:18 ! egp
on underside of Agrostis gigantea leaf (A. gigantea very common nearby, Poa
pratensis even more cemmon [by 5041 nearby), | egg found on underside of
Agrostis oigantea leaf (A, gigantea very commen nearby, Ppa pralensis even more
common [hy 5041 nearby, Dactylis glomerata 45 large clump, 99, 90, 1 m), thess
eqggs were reared to pupae (5 pupae reared), Fort Collins park, Larimer Co,
Colo., July 12, 1988. At Fort Collins park and school, adulis occurred in semi-
shaded grassy/sedgy areas among cottonwood/willow and other trees at filled—-in
meanders next to streams. Paul Opler {pers. comm.) observed oviposition beneath
a Thalictrum leaf also in Fort Collins. At Fort Collins school, Larimer Co.
Colo., July 2, 1985, grasses were also common, and sedges found were Carex sp.
probably emoryi (W). At Fort Collins meadow, Larimer Co. Colo., July 2, 18885,
acdults occurred next to sedges (farex gauatilis) and tall grasses along sloughs
through the grassy meadow. Oviposition 11:5@ one egg on underside of Carex
gmoryi leaf b mm wide (L. emorvi few, Garex lanuginosa common nearby but has 2-
3~-mm-wide leaves)}; near Denver, Jefferson Co. Colo., July 14, 1980 Fort Collins
females were released July 12, 1988, near Denver, where a small population fleaw
1889-38-81; plants in the open marsh where the colony was successfully
established are Carex nebraskensis common in half the area, Carex lanuginosa
common in much of the marsh, Carex stipata fairly common over rest of marah,
Carex simulata common over marsh, Carex praeoracilis common in peripheral areas,
Carex emoryi a few in satellite marsh where C. lanupinosa dominates, Sgirpus
pallidus a few at edge of marsh, Juncus arcticus ater sparse, Juncus alpinpp-
articulatus sparse, Agrostis gigantea scatiered but spotty all over marsh,
Calamagrpstis_canadensis a few small spois at edge of marsh, Blyceria grandis
all along tiny creek., OQOUIPOSITION AND HOSTPLANTS. UWhen ovipositing, the female
flutters slowly {with few wingbeats/sec., but hovering somewhat) before landing
{other butterfly species hover more obviocusly before landing quickly) and bends
the abdomen down and forward under a leaf; an average of 2.0 eggs are laid on
each plant chosen. Colo. females are seen ovipositing far more freguently than
other butterflies; but they have no more egos to lay than females in other
states and species; reconciling these two facts, I conclude that when not
ovipositing, females must spend nearly all of their time resting in
sedges/grasses, bushes and trees, and only fly in the moist grass sloughs when
they want to oviposit (possibly but doubtfully, females live shorter lives and
oviposit at a faster rate than other butterflies). Becauss adults are
associated with and usually oviposit on Agrostis nioantiea and it is the most
common monocotyledon near the eggs, one could conlude that it is the meost common
host in Colo. This was confirmed by findino that lab larvae ate A. aigantea,
Bactvlis nlomerata, and Poa pratensis well; they were fed to pupation mostly on
the latter. Because females oviposit on these grasses in nature (and less often
on sedges) and larvae eat them well, these three grasses--not sedges--are the
main hostplants at the native sites in Colorado: Agrostis gigantea is the main
host (24 eggs), and Jactylis glomerata (2 egys? and Poa pratenpsis (2 egos) are
occasional hosts. However, farex lanuginosa is probably the main host at the
introduced site, where Carex emoryi was oviposited on. Lab larvae ate a green-
wide-flat-leaf sedge (C. lanuqinosa?) well, and ate some of a green-narrower-
flat~leaf sedoe (Carex praegracilis), but ate none of a glaucous-wide-flat~leaf
sedge (Carex nebraskensis), and would not eat several sedges with thick
cylindrical leaves (Scirpus americanus [="Schoenoplectus pungens"l, Eleocharis
palustris). Thus larvae no doubt also eat green-flat-leaf sedges in nature when
they encounter them (this lab test was only a few days long, so perhaps larvae
can eat Carex nebraskensis leaves somewhat, though perhaps its glaucous leaves
repel larvae). Thus the Colorado populations are distinect in eating mostly
grass, whereas populations farther east eat only sedges (except for & population
near Ithaca, N.Y. that Arthur Shapiro found eats grasses). I once thought that
Colo. populations are also genetically distinct in flying mostly in shade
(populations farther east cccur in open areas), but this preference for shade
preved not to be genetic. Adults at the introduction site flew only in ithe open
marsh and not in the surrounding woods (although in 1998 several females uwere
seen in a small open marshy area in the woods)iy this seems to indicate that Fort
Collins adults are NOT genetically adapted to woods, even though thay now occur
mostly in wooded places; further proof of this is the population erash suffered
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by the Fort Collins park population in 1993, 1 yvear afier someone dumped “12
dump truck locads of fill dirt on half of the open area of the site (burying a
spot where adults were formerly common and ovipositions were seen); the former
native Colo. open marsh populations were evidently largely wiped out by water
diversion, ovargrazing (the Fort Collins meadow population has apparently been
decimated by heavy shaep grazing), etc., leaving only the few current
populations in marshy riparian woodland. EARLY STAGES from Fort Collins (and
ega and fst-stage also from Minn.): No diapause in lab; half-grown larvae must
hibernate in nature. EGG pale cream, shiny, spherical. The egps are fragile,
ang if the plant is picked the leaf dries and the eggs become distorted and die.
Such mortality is unigue among butferflies in my experience {(eggs of oiher
butterflies generally are sirong enough to survive this); for lab rearing, eggs
must be removed from their plant substrate by applying a drop of water until the
adhesive is softened enough for removal. FIRST-STAGE LARVA green with 5 white
lines (the subdorsal second and sublateral 5th lines wider than the others);
head chitin~breown with a black points on each bumplike horn rudiments; Minn.
larva cream (before feeding) with head orange-brown. ZND-3RD-STAGE LARVA, body
same as st stapes head green, mouthpart area brown, a& red-brown anterior line
extends from near eyes to long horn tip, on rear of horn this line is red-brown
on tip then cream as it extends down to just below level of saddle betuween
horns. MATURE LARVA green, a middorsal (paler-centered) dark-green band sdged
by narrow light-yellow line, then a light-green (paler-centered) broad band, a
subdorsal yellow line, a green bhand, a narrow vellow line, a green hand, a
narrow yellow line, an olive-green band containing breown spiracles, a sublateral
yellow line, (T1 has only the subdorsal and sublateral yellow lines, although
the dorsal light~yellow line is weak on the rear half of T1}), underside and
prolegs dark—-green, neck light yellow bheside head near head siripej head green,
mouthparts brown surrcunded by dirty-cream, the stripe on front of horn vellow
at tip, orange-red just below, dark-green-black for most of the stripe down fo
the two black eyes (another larva has siripe orange-red [edged laterally by
yellowl on tip, brown-black just below, then darker-green for most of siripe
down to eyes), on rear of horn the stripe light-greenish-cream, white seta bases
common on side of head lateral to head stripe. The older larval head strips
extends down to eyes, and the bumps lateral to this line are small, both traits
similar to L. eurvdice eurvdice (Johan.) rather than to Lethe appalachia R.
Cherm. Older larvae make a resting pad on the rearing jar, a silk mat equal to
their length and width (these larvae also often rest on other larvae and lay
silk over them, which causes difficulties in molting and pupation as the silk
prevents the exoskeleton or head capsule from properly shedding, so to prevent
deaths and deformities older larvae should be reared in isolation). PUPA
bright~yellowish-green (front edge of Tt spiracle whiter-green in one pupa but
not in another}, wing veins and edge of mouthparts darker-green, greenish-yellow
on underside of AS-8, a pearly-white line (widened upward in middle) connects
two head horns, a pearly-white line runs along forewing edge from base to
tornus, a large middorsal pointed hump (laterally edged with whitish—-green at
tip} on T2, a middorsal green band on T3-AY9, a weak—-yellowish-white subdorsal
line on AZ2-10 or AZ-10 (extremely wsak on Al or AZ), a faint vellow sublateral
line on A4-8 or A5-9, Oviposition to pupation 52-78 days in lab. ADULT
BEHAVIOR. Males may fly slightly more readily in Cole. than in Minn. and Neb.,
althounh in all areas fumpsa is very local, and adults spend at least 80% of
their time resting and seldom fly more than 3-B m before landing (behavior
characteristic of very local buiterflies such as Beloris improba acrocnema and
Erebia theanc). Adults often fly through brush and through tree branches, and
frequently land 20 cm or so into the plant canopy, often in the shade. &ix
adults were found resting on the low leaves of an elm tree at midday. To locate
females, males seem to occasionally patrol weakly all day, about 20 cm above
ground {or just above the plant canopy), and soon rest again, though several
patrolling males were followed up to "3® m; patrolling males chase other males
and Cercyonis pegala. But perching behavior was seen occasionally: one perching
male rested 2 m ahove ground on an Alnus bush and chased a {. peqgala and a
Pieris rapae that passed near, and 2 other males rested on tall sedges and
chased a passing male and a (. pegala. In my experience with fumosus {in Colo.,
Minn., Neb., §.D.) males patrol much more often than perch to locate females.

In courtship of mated rejecting females, the female lands and closes her wings
(and often swings down to hang from a leaf if the male persists), the hovering
male often flaps his wings with wide amplitude beside and below her perch, then
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above horizontal, 3~7 fimes/sec.) while butting her with his head, and he then
curves his abdomen to atiempt to join. Mating pairs were found at 10:15, 12:10,

14:26. Adults bask dorsally, and in warm temperatures turn parallel to the sun
to aveoid overheating. Adults were observed feeding on mud and en dung, but not
on flowers. ADULT UARIATION. Ssp. fumosa adults in SW Minn., Neb., and Colo.
show the same continuous individual variation in colar, the palest adults
forming 5-10% of the population in all three states: males are usually dark
brown, the extremes light brown, whereas females are usually brown, the exiremes
tan (in L. e. eurvdice, adults are less variable and average paler). Fw length
averages lonper in Colo.: it is 25.8 mm male & 27.9 mm female in Colo., 24.9 mm
male & 26.7 mm female in SW Neb., 24.8 mm male & 2B.4 mm female in Minn. {(sample
sizes ars not given because of criticism from persons who deery any sampling of
lepidoptera). HOSTPLANTS E OF COLO. Egg found under green leaf of Senecio
among Carex souatilis (C. agueatilis @-40@, Poa pratensis 6O, 8% cm, Carex
stipata 106, 100 cm), NE Alden, Freeborn Co., Minn., June 23, 1991. Assoc. with
C. aquatilis, NE Alden, Freeborn Co. Minn., 1985-139t. Minn., Neb,, and §.D.
fumpsa are assoc. with sedoes in open areas, typically the sedge zone above the
cattails and below the grassy edge of nearly-filled-in old lakes, sometimes in
roadside ditches with sedges. L. eurydice larvae in states E of Colo. are known
to eat only sedges (Steven Spomer, pers. comm., has reared Neb. and Iowa L. e.
fumosa larvae in the lab on "nutsedge") and larvae do poorly on grasses
{althounhk a dry field population near Ithaca N.Y. eats both grasses and sedges
in lab).

Cyllopsis pertepida dorothea (Nah.). Larvae (from egogs laid by lab females
from Tinytown, Jefferson Co. Colo., July 3@, 1978) ate Poa pratensis in labj;
half-grown larvae hibernated. Scott {(1386b) described & drew larva & pupa from
Jefferson Co. Colo.

Coenonympha tullia ochracea Edw. Oviposition 11:52 on underside of dead grass
blade (Festuca saximontana 3, 15, 25-30, 40, 48, 58, 50, B® cm, Agropyron
[Pascopyruml smithiji common 3 cm onward, Stipa comata 2 ¢m and probably
elsewhere, Bouteloua [Chondrosum] gracilis 5, clump 10-48, clump 46-45 cm,
Koeleria macrantha 9-120 cm, QOrvzopsis exigua 38~45, 50-88, 39-100, Danthonia
parryi 78, 1 m}, Guy Hill, Jefferson Co. Colo., June 17, 1988. Oviposiiion
10:2Z (she did not hover but merely flew slowly) on underside of dead grass
blade (Stipa comata 2, 12, common 20 cm onuard, Boutelcocua gracilis 5, 1@, 15,
30, Aaropyron [Pascopyruml smithii 4, 12, 15, common 20 cm onward, Carex
probably pensylvanica heliophila 3, B, 6, 18, 25, 20-3@0 cm onward, old Bromus
[Anisanthal tectorum 3, 8, 20, 35, B0-100, Danthonia parryi 50, 689-78, 90-108,
Festuca saximoniana 20, 8@, Pga 9@), Guy Hill, Jefferson Co. Colo., June 19,
1988. Female fluttered slowly then oviposited 18:57 on tiny Bouteloua oracilis
leaf (B. gracilis common 1-50 cm, Agropyron (Pascopvrum) smithii 5, 40, 45, 1Im,
Carex probably pensvlvanica heliophila 10, t@, 15, 20-58, 25, 30, 70-10@,
Festuca saximonitana 25, 49, 5@, 8B, 90, Stipa comata 10, 12, 15, 28, etc. very
common , Anropyron [Elymus="Sitanion"] longifolius 25, 48, 50B), Buy Hill,
Jefferson Co. Colo., June 20, 1988. Egg (#72) found on Eestuca arizonica clump,
(no other F. arizonica clumps nearby, Koeleria macrantha 5,15 common, Eestuca
saximontana 1@, 20, 20, etc., Agropyron [Elymus="Sitanion"] longifeolius 20 etc.,
Carsx prohably pensylvanice heliophila 15, 3@, etc., Danthonia parrvi 5%, 6@,
80, Oryropsis exiqua 12-30 etc.?, Guy Hill, Jefferson Co. folo., June 21, 1888.
Oviposition (#94) 12:08, she fluttered slowly then landed and bent abdomen on
live Poa pratensis then crawled upward and laid egg on underside of dead
horizontal P._pratensis grass blade 5 cm above ground (P. pratensis thick @~ m,
Bouteloua gracilis 3-1 m, Danthonia parrvi 18-1 m, Stips comats 30, 40, 5@, 80,
99, 1 m, Agroovron (Elymus ="Sitanion") longifolius 108, 6@, 1 m, Oryzopsis
exigua 40-8@), Guy Hill, Jefferson Co. Colo., June 27, 1988. Egg found on
Festuca idahoensis (F. idahoensis common @-106, Stipa comata 20, 30, 40, 40,
etc. common, Stipa viridula 3@, Agropyron “{Pascopyruml] smithii" 5@), SW Hot
Sulfur Springs, Grand Co. Colo., June 28, 1988. Oviposition 11:58 on short
Carex pennavlvanica heliophila leaf among Ceancthus fendleri patch (C. p.
heliophila common B-190 cm, Poa agassizensis 5-100 common, Agropyron [Elymus,
"Sitanign"l longifolius 1, 18, 20, 39-100 common, Stipa viridula 10, 25, 30, 30,
40, Andropogon scoparius 1 m, Koeleria macrantha 1.4 m [dead inflorescences 4@,
BE@, BB1); the female did not hover she merely flew a short distance landed and
crawled a few cm to ovipositi Crawford Gulch, Jefferson Co. Cole., June 16,
1992. Oviposition 12:84 underside of dead horizontal Poa apassizensis leaf (P.
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agassizensis thick @15 m, Bromus [Bromopsisl lanatipes 35-8@), female did not
hover she merely flew slowly and landed and crawled a bit {o oviposit, Tinytown,
Jefferson Co. Colo., Jume 13, 1992, HOSTPLANTS must be a variety of grasses
(and probably also sedpes, which are known hosis in Europe): Poa pratensis, Poa
anassizensis, Festuca arizonica, Festuca idahoensis, Bouteloua nracilis, and
Carex pennsylvanica heliophila had one egp apiece, and two other epgs were near
Bouteloua gracilis, Festuca saximontana, Stipa comata, and Carex probably
pensylvanica heliophila. EGG vellowish-cream when laid, soon developing
hundreds of orange-hrown dots many of which are connected into randem streaks
and lines. 15T-5TAGE LARVA cream-tan, becoming green due to feeding, a
middorsal brown line, then a wide unlined area, a subdorsal brown line, 2
narrower brown lines above spiracles, lateral ridge prominent and becoming paler
green, 2 long tailss head brown.

Cercvonis penala nephele (Kirby)(=boopis [Behrl=plympus [Edw.1l), Oviposition
10:30 on edge of dead blade of Festuca arundinacea (W), Wheatridge, Jefferson
Co. Colo., Aug. 7, 1984, Oviposition 13:02, female landed on Rosa leaf beneath
shrub, and dropped an egg from abdomen, which fell and stuck te pine needle in
litter {grasses within 30 cm of egg were many Andrgoponon [Schizachyriuml
scoparius [W] and a few Popa apnassizensis [Wi}, Genesee Min., Jefferson Co.
Colo., Aug. 8, 1984, Oviposition 12:36, epg was extruded and dropped from above
and stuck to Carex praegracilis (W) leaf, Lakewood, Jefferson Co. Coleo., Aug. 7,
1984. Oviposition or preoviposition (egg probably fell into litter where it
could not be found) on Sclidago leaf above Pga pratensis (W) under a Populus
tremula tremulolides tree (P. pratensis common nearby), Critchell, Jefferson Co.
Coleo., Aug. 2, 1987. Oviposition 11:51, she landed on herizental green Poa
pratensis blade 3@ cm above litter and bent abdomen forward under and beyond
leaf and an ego popped cut and fell forward in a parabola into litter, egg
(which must have been covered with adhesive) found stuck ic dead grass blade in
litter (P. pratensis @-1 m, Agropyron [Elytrigial repens 3, 3, etc. common,
Carex nebraskensisg 88, 9@, Carex praegracilis 48-1 m), Lakewood, Jefferson Co.
Colo., July &, 1988, Oviposition 12:50, she landed on horizontal green Pga
pratensis blade and bent abdomen down and farward and an egg popped out and fell
in a parabolic curve inioc litter (P. _pratensis thick in understiory, Bromus
[Bromopsisl inermis @-1 m); oviposition 14:20, she landed on harizontal
Bromopsis inermis blade and an egg popped forward and down into the litter (B.
inermis common G-1 m, Eestuca arundinacea all around eggls oviposition 14:34,
she landed on Polvoonum coccineum leaf and bent abdomen down and a bit forward
and shot an egg downward in a parabola, egg stuck io Poa pratensis leaf 5 cm
above litier (P._pratensis thick near egg, Carex probably nebraskensis 25, 5@);
preovipositions 12:48, 12:48, 13:56 on Festuga arundinacesa; Wheatridge,
Jefferson Co. Colo., July 13, 1988. Oviposition 14:23, she landed on Cirsium
arvense leaf and bent abdomen down and forward and an egg popped out and fell in
a parabola intc litter {(Ppa pratensis very thick below egg and all around,
Agropyron [Elvirigial repens 1 plant 3@ cm, Bromus [Bromopsis] inermis 15, 1§,
15, 280-1 m, common?), Wheatridge, Jefferson Co. Colo., fiug. 12, 1988. Egg found
on dorsal surface of vertical Festuca arundipacea leaf, Wheatridoe, Jefferson
Co. Cole., July 11, 1988. Oviposition i1:24 below Pinus ponderosa canopy, she
landed on Agreopyron (Elvmus, "Elvtrinia") dasystachyum and I disturbed her, she
flew 1@ cm and landed on A. dasystachyum again and bent abdomen beneath and
forward and an egg dropped into litter where it was found stuck to a stem of A.
dasystachyum 2 mm above dirt (A, dasvstachyum @-100, Poa pratensis @-100 in
understory of A. dasvstachvum, Bromus [Bromopsis] inermis 35, 45, 90, 108,
faropyron cristatum ssp. 8@), E of Shingle Creek, Jefferson Co. Colo., Aug. 17,
1989. Preoviposition 13:15 Carex praegracilis (Poa pratensis 2@, Eleocharis
30); N Greenwood, Douglas Co. Colo., July 23, 199@. Oviposition 16:48, she
landed on Festuca arundinacea and bent abdomen, a cream egg was found stuck to
dead litter below (E. arundinacea @-100, Pca pratensis 0-180, Bromus [Bromopsis]
inermis 2-108); Wheatridge, Jefferson Co. Colo., Aug. 11, 1988. Oviposition
11:26, she rested on Bromus (Bromopsis’) ipermis leaf and abdomen bent down and
far forward and egg shot forward & down and stuck to B. inermis leaf 15 cm above
ground (B. inermis #-100, Festuca arundinacea 2-100, Poa pratensis Z2-100};
oviposition 12:25, she landed on Festuca arundinacea leaf, bent abdomen doun &
forward, egg popped out and down into litter but could not be found (F,
arundinacea @-100, Poa nratensis 8, Bromus [Bromopsisl inermis 180); Wheairidoe,
Jefferson Co. Colo,, Aug. 13, 1998. Female bent abdomen on Bromus (Bromopsis)
inermis above Pog pratensis sward bui laid no egag; Wheatridge, Jefferson Co.




Cola., Aug. ik, 133@, VJUVIPOSLILIUN T2:4W, She laldeu on Cesiuca arundinacea and

crawled up blade and let epg drop while abdomen was aimed downward, eogg stuck to
dead near-vertical Poa pratensis leaf (F. arundinacea 0-189, P. pratensis 2-108,
Bremus [Bromopsisl inermis 15, 30, 30, 30, etc. to 1@ m); Wheatridge, Jefferson
Co. Cole., Aug. 18, 199@. Oviposition 12:4@, she fluttered slouwly landed & bent
abdomen down & forward and an egg shot out and dropped 1 cm and stuck to brouwn
part of Festuca arundinacea leaf 1@ cm from tip (F. arundiraces @~18@, Bromus
[Bromopsis] inermis ®#-100, Poa pratensis common in undersiory 0-100@),
Wheatridge, Jefferson Co. Colo., Aug. 22, 1991. Prepupa found hanging from leaf
of Phleum pratense leaf in larpe Ppa pratensis meadow (host unknown), pupated,
Falcon County Park, Jefferson Co. Colo., June 27, 1982. HOSTPLANTS: £, pegala
evidently feeds on many non-~dry green pgrasses, and perhaps alsco sedges, but so
far Poa pratensis ("5-B eggs) with narrow succulent leaves and Festuca
arundindcea (“4-5 eggs) with wide tough leaves seem to be favorites; occasional
hosts are Bromus (Bromopsis) inermis (2 egos?, Agropyron {(E.) dasvstachyum (1
enn), Carex praegracilis (1 egg), Andropogon (Schizachyrium) scoparius (or Poa
agassizensis) {1 egg?). Larvae are krown %o eat Pga pratensis in the lab; they
are not yet known to sat Carex. Festuca arundinacea has very tough straplike
leaves, so perhaps this grass is not favored by larvae. Females no doubt
oviposit haphazardly on or near numerous grasses. When I first saw a C. penala
egy pop out and shoot into space, I found it hard to believe, but many further
observations prove that this happens more than 50% of the time; the egg is
attached directly to a substrate only if the abdomen happens to contact
something when the female decides to oviposit (the female ssems to make no great
attempt to make contact), otherwise the eng is shot into space and falls into
the litter. Females generally oviposit when they are 18-40 cm above ground
resting on a plant, so in contrast to the weak eggs of Lethe eurvdice, the equs
must be tough enough to withstand the fall. All eggs must be coated with wet
adhesive when extruded, because they usually stick to the first object they
contact on their fall, so that up to 1/3 of falling eggs stick to objects above
the basal thatch litter. Because females merely flutter more slowly than the
usual flight before ovipositing, and because females DO shoot eggs into space,
females must be watched VERY closely to detect oviposition and see the egg fall.
Diapause of aduli female penala has been reported, but is doubtful, and does not
occur in Colo., where my latest records are Sept. 7 & 38 for males and Sept. 23
for females, thouph the sex ratio after Sept. 15 is about 25% males. Unfed
first-stage larvae hibernate. EGG cream when laid, scon developing about 100
diffuse purplish-red spots. FIRST-STAGE LARVA tan, with a rosy dorsal flush on
T3-A4, A1D yellowish, a middorsal dark-red line, two red (or brouwn}) subdorsal
lines, a weaker brown lateral line, white scythe-like setae; head vellow—tan
with short brown setae. PREPUPA green, darker heart-line, & subdorsal yellowish
line; head olive green, eyes 1-5 brown. PUPA light green {green with cream
mottling, wings streaked with green and cream—green), a middorsal cream line
(twinmed on abd.), subdorsal cream line, the sharp upper edoge of wing cream
{(this edged above by green and on wing base a blackish dot), a cream transverse
line on sharp lower edge of head, abdomen has a faint cream lateral band and
slightiy-~darker midveniral band.

Cercyvonis oetus charopn (Edw.). Oviposition 11:39 on dead grass blade below
canopy of Ceancthus fendleri prostrate shrub, the only arass there was Pog
aonassizensis (W), Genesee Min., Jefferson Co. Coclo., Aug. 8, 1984, Oviposition
11:33 on underside of dead grass blade in litter among Eriogonum umhellatum (the
only grass present was Poa agassizensis (W) common}, oviposition 12:57 on
underside of pine needle in litter near Sclidago, Astragalus, and the grass
Koeleria macrantha (W){3 or more other grass species were within 1 m, and the
oviposition was guick so the female doubtfully knew which grasses were near),
both Cerwina Park, Jefferson Co. Colo., Aug. 27, 18984, QOviposition 11:88 an
small leaftip of Cercocarpus montanus (in partial shade of this 25 em tall
bush)(Poa agassizensis 3, 4, 8, 10, 15, t5, 20, etc., common in a sward, Stipa
comata 1@, 12, 16, 2@, etc. common, Carex probably pensylvanica heliophila 17,
20, 3B, 38, etc., Bouteloua [Chondrosuml gracilis 58~1 m), Shingle Creek,
Jefferson Co. Colo., July 27, 1988. Oviposition 12:11, she landed in little
clearing 1% ¢m wide on ground, crawled 7 cm and laid an egg on underside of dead
horizontal grass blade in litter (Peoa near aoassizensis ahundant 5-100, Carex
probably pensylvanica heliophila 2, Agropyron [Elymus="Sitanion"l longifolius
29, Agrepvron trachycaulum 3@, Bromus [Bromopsis] lanatipes 85, 100, Stipa
probably viridula 903, Tinytown, Jefferson Co. Colo., Aug. 2!, 1988. Egg found
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on Festuca idahcensis (F. idahoensis abundant @-10@, Agropyron
[Elymus="Sitanion"]l elvymoides 3@, 4@, Stipas comata 5, 25, common 48 cm onward,
Bromus [Bromopsisl inermis §@, 12@), SW Hot Sulfur Springs, Grand Co. Colo.,
June 28, 1989, Pupa (713 wasps later emerged from) found attached to Potentilla
aracilis var. pulcherrima leaf underside, the leaf silked somewhat so that it is
concave downward to form an umbrella about the pupal abdomen, Festuca idahoensis
common nearby; SW Como, Fark Co. Colo., July 17, 1893@. HOSTPLANTS: Front Ranpe
females saem to prefer Poa agassizensis (4 eggs), and no doubt occasionally
oviposit on many other grasses including Koeleria macranthas in W Cole. Festuca
idahcengis is a popular host. €. oetus occurs in drier habitats than C. pegala,
and Poa_agassizensis is the native drier-habitat {(rich~soil hillsides and
sloping swales) relative (perhaps a ssp.) of L. pegala’s favorite host Poa
pratensis (which occurs in moist swales). Females release the eggs while on the
litter or while up to 1@ cm above ground, closer to the ground than C. pegala.
Female Cercyonis hop-flutter when they search for a place to oviposit, and the
flight is only slightly more fluttering than the normal hopping flight, in
contrast to non-Satyrinae {(and skippers) in which the oviposition flight is much
more fluttering. Unfed first-siage larvae hibernate. EGG cream when laid,
developing 190-20¢ diffuse red or red-brown spots. PUPA light green, a
middorsal cream band, a subdorsal cream band, the inner angle of wing is cream
edged dorsally by dark green, a subspiracular cream abdomen band, intarsegmental
areas between A4-7 tan, cream beneath antericr transverse ridge of head,
spiracles & crochets chitin broun.

Cercvonis meadi meadi (Edw.}., Adults associated with Bouteloua (Chondrosum?
aracilis and Androponon (Schizachyrium) scoparius, South Platte River Canyon,
Jefferson & Douglas Cos. Colo. Adults asscciated with B. gracilis & A. (§.)
scopariys, etc., NE Foxton, Jefferson Co. Coleo., fAug. 25, 1990. Adults
associated with A. (5.) scoparius, Stove Min., 10,800 , El Paso Co. Colo., fug.
19, 1984.

Cercvonis meadi_alamosa T. & J. Emmel, Adults associated with Bouteloua
(Chondrosum) gracilis in San Luis Valley, Colo,, which is prohably a hostplant
there. Adulis associated with B. gracilis, Jaroso, Costilla Co. Colo., and W
Cerro, Taos Co., New Mex., fug. 15, 1989. Adults associated with Sporoheolus
agiroides {almost the only grass present, except for a small patch of Distichlis
spicata var. stricta’), which must be a host, unless adults fly far {o find the
rabbitbrush flowers at this site; 5 mi. N Moffat, Saguache Co. Colo., Aug. 22,
1990.

Erebia magdalena mangdalena &irk. Oviposition 12:28 on side of rock near
Luzula spicata {(Juncaceae, which larvae doubtfully eat)(W) on a slope ahove a
rockslide, Loveland Pass, Summit Co. Colo., July 27, 1978 (Carex albonigra,
Carex rupestris drummondiana, and Carex phasocephala were also found at this
spot ). Vegetation around rockslide where adults were commeon was €. r.
drummondiana common, Luzula spicata common, Carex havdeniana fairly common,
Festuca brachyphylla coloradensis a few, Poa_arctica a few; Loveland Pass,
Summit Co. Colo., July 29, 1883. Females fly for short periods and usually land
on rocks, and several possible ovipositions on rocks were seen before I learnead
1o search the rocks for egos after females departed. The newly hatched larvae
avidantly drop off of or crawl away from the rocks to find food, and are
doubtfully restricted to a single host. Four young larvae ate Pog pratensis
well (grew to half-grown on ii), ate some Carex rupestris drummondiana leaf
tips, and ate some Carex nebraskensis {but less of it than Poa pratensis).
Michasl Young found that larvae eat Pog pratensis in the labk, and larvae
hibernate. My half-grown larvae died in lab. EGG cream when laid, turning
slightly-reddish cream. FIRST-STAGE LARVA cream at hatching, after feeding
light bluish~green on top half of body from Ti1-A4, from AS5-AY the blue-green
coler diminishes greatly posteriorly, the rear and underside tan, red-brown
lines present (1 middorsal band, 2 dorsclateral lirnes, | band just above
gpiracles, a whitish lateral band has a faint narrow red-brown line edging it
beneath), seta bases black; head black. ZND-5TAGE LARVA bluish-green on TI1-A4,
bluish~greenish—tan on A5-A10, 4 bands that are brown anteriorly, red-hrown on
rear {1 middorsal, 2 dorsolateral, 1 just above spiracles), numerous tan setae
with brown bases; head black. HALF-GROWN LARVA yellow-green, with dark-brown
bands (middorsal, 2 dorsolateral, | on top edge of spiracles), below spiracles a
dark brown line edging an ochre band on lateral ridge, & dark-brown band just
below lateral ridge, thousands of tan setae; head black.

Erebia theanc ethela Edw.. Qviposition B8:55 on dead “"grass" leaf within 10 cm
of Carex foenea (W) and Poa nemoralis interior (W) and a few Poa _fendlerians
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var. longiligula and Festuca brachvphylla coloradensis; oviposition 11:23 on 29
dead “grass” leaf within 1@ cm of (. foenea (W) and E. b. coloradensis (W) and
some P, n. interior and a few P._f. var. longiligqulas ovipoesition 13:15 on desad
twig within 12 cm of C. foenea (W), P. nemoralis (W), and Agropyron (Elymus):
trachycaulum (W); oviposition 12:27 on dead "grass” leaf within 12 cm of Luzula
parviflora (W) and €. foenea (W); C. foepea, P. nemoralis, & A. trachycaulum
were the commonest monccotyledons at this site, F. b. coloradensis and B. f.
var. longiliqula were less common, and there were a few Trisetum spicatum
spicatum; logoing about 3@ years previously had created its grassy hahitat: all
N-facing slope on Rollins Pass Road, 11@800°, Gilpin Co. Cole., Aug. 5, 1978. It
is tempting to assume that Carex foenea is the usual hostplant at this site, bhut
its edihility to larvae has not been tested (larvae do sat Poa pratensis in
labh). Adults (ssp. demmia Warren, a weak ssp.) is associated with Calamagrostis
canadensis (W) and another coarser grass, Weminuche Pass vicinity, Hinsdale Co.
Colo., July 31, 1972. The preferred hahitat is fairly long grass/sedge, which
logging can provide; certainly the habitats should not be allowed to be
destroyed by the overgrowth of trees, so logoing (even clear-cutting) or fire
should he practiced, E. theano is biernmnial in Colo., occurring mainly on even
yvears as adults {except for one odd-year colony in the San Juan Mis.) and
hibernating as a larva, & young larva during the first winter, perhaps an older
larva during the second winter. Larvae eat Ppa pratensis in the lab. FIRST-
STAGE LARVA cream, lines very faint; head tan. SECOND-STAGE LARVA cream, with
red-brown lines {1 middorssl narrow band, | narrow dorsolateral line just above
a wide dorsclateral band, a weak brown line along spiracles edged helow by a tan
band on lateral ridge, this edged below by a brown line):; head tan. HALF~-BROWN
LARVA (Corona Pass) ground color brown, a fold between sach segment appears as a
dark line, a wide middorsal blackish~brown band is edged by tan, next a bread
brown band, a dorsclateral paler-blackish-brown band is above a pale-brown band,
which is just above a blackish line that edges the toep of a brown band mottled
with blackish, a narrow tan band below that, then & wide brown band gontaining
black spiracles has dark-brown streeks between spiracles, the lateral ridge is
pale-brown and is sharply-edged below by blackish-brown, a sublateral mottled
blackish-brown band, underside mottled brown with pale-brown prolegs & legs, two
very short tails on rear, body covered with slightly-curved thick setae with
dark-brown slightly-enlarged tips; head brown, with shorter slightly-curved
brown setse with brown slightly-enlarged tips, no horns.

Erebia epipsodea Butl., 2 ovipositions on Poa pratensis saddle: the female
bent abdomen on P, pratensis dead blade, flew then oviposited 14:4@ on Oenothera
coronopifolia (not a host)(P. pratensis @-10 m, Stipa sp. 45, 55, 78, 1900,
landed on P, pratensis twice more, then oviposited 15:00 dead P. pratensis leaf
(P. pratensis 0~18 m, Stipa sp. | m, Carex pennsvlvanica heliophila B-5 m);
Tinytown, Jefferson Co. Colo., June 16, 1992, Adults associated with Poa
pratensis/anassizensis, Crawford Gulch, Jefferson Co. Colo., June 10, 1892,
Female bent abdomen 3X on Poa saasgizensis, Tinytown, Jefferson Co. Colo., Juna
13, 1992. Oviposition 19:20 Carex penpnsylvanica heliophila dead (for last 3 cm)
leaf tip 3 mm from tip (C. p. heliophila @-106@, Poa pratensis @-18 m, Stipe
comata 20, 20, 5@, 69, Agropvron [Elymus, "Sitanion"] longifpolius 12, 28, 30,
4@, 59, 90, 108, atc., Koeleria macrantha 78, Danthonia parrvi E0-70, 100}
oviposition 12:05 Koeleria macrantha vertical green leaf tip (2 cm from tip)(K.
macrantha 0-2Z5, 50, 30-9@, 166, etc. commonest grass near ego, Agropyron
(Elymys, "Sitanion"] longifolius 7, 3@, 30, 4@, 4@, 50, 80, etc. common, Poa
pratensis 5, 5, 7, 18120, Bouteloua aracilis 78-100; oviposition 14:55 middle
of 20-cm clump of Danthonia parryi on slightly-leaning dead (on last 2 cm) leaf
tip 1 om from tip (0. parrvi 0-10, 50, B0, 99-100, Poa pratensis 5, 7, 7, 7-100
thick, Bromopsis perteri 15, 30, 35, 78, 70, etc., Aoropyron [Elymus,
"Sitanion"l longifolius 3@, 5@, Stipa comata 30, 40, 58, B0); oviposition 15:30
Poa pratensis dead (on last | cm) leaf tip 2 mm from tip (P. pratensis 9-10 m,
Agropyron [Elymus, "Sitanion"l longifelius 7, 25, 25, 36, 30, 4@, 49, B8O, etc.,
Bromus [Bromopsisl jnermis 35, 50, 8@); Guy Hill, Jefferson Co. Cole., June 18,
1992. Preoviposition 15:25 dead grass smong Poa pratensis (Oryzopsis micrantha
and Bromus [Bromopsisl inermis 5 cm away etc.), Tinytown, Jefferson Co. Colo.,
June 17, 1992, Oviposition 10:24 vertical Poa pratensis dead leaf tip (last §
cm dead, egqq 1.5 cm from tip¥(P. pratensis 0-1@ m, Agropyron [Elymus,
"Sitanion"l longifoljus 7, 1%, 20, 38, 30-100¢ common, Siipa comaita 25, Koeleria
macrantha 30, 306, 40-60); oviposition 14:54 vertical Carex pennsylvanica
heliophila dead leaf tip {(last 2.5 ¢m dead, eng 1.5 cm from tip¥(C. p.

heliophila 6-100, Poa pratensis 2-10@, Danthonia parryi 8, 15, 40, 40, 56, 70,
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80, Koeleria macrantiha 25, 3@, 40, >, o, 69, Stipa comata 7, Houteloua
gragilis 1@), Guy Hill, Jefferson Co. Cole., June 22, 18392. HOSTPLANTS: Poa
pratensis has 3 records, Carex pennsvivenica heliophila 1, Koeleria macrantha 1,
Danthonia parryi 1i no doubt a variety of grasses and perhaps sedges are eaten,
though by adult association P, _pratensis is the most common host. Ovipesiting
females do not hover, they just fly slowly and land and crawl a few cm to
oviposit, mostly on dead narrow leaf tips or dead leaves rather high in the turf
(not in litter){perhaps io place them out of reach of more ants) so the act of
oviposition is generally rather acrobatic as she hangs onto one or two narrow
blades to oviposit on an egually narrow blade, thus female gpipsodea are the
"mankeys" of the adult butterfly world, as Amblvyscirtes are the monkeys of the
larval world. Larvae were reared to pupae on Pop pratensis. EGS cream, soon
developing a hundred purplish spots {(each formed of many tiny dots). 2ZND-STAGE
LARVA from Colo. tan with white & brown siripes (a brown middorsal band is edged
by a narrow white line, then a tan band, a brown line, a white band, a wide
brown band, a white line, a brown line, a white lateral band, a brown line below
it, tan beneath); head tan. No diapasuse in lab.

Erehia callias callias Edw. Ovipesition 8:59 on dead grass blade in clump of
Poa fendleriana var. longiligulas, nearby was farex rupestris drummondiana (W);
oviposition 8:05 on dead grass blade among Poa fendleriana var. lonoilioula,
nearby was Pga glauca (W); oviposition 3:58 on dead grass blade ameng Poa
nemoralis interior, nearby was Agropyron (Elymus) scribneri (W); Festuca
brachvphylls coloradensis alsc common at this site; Loveland Pass, Clear Creek
fo. Colo., July 27, 18978. 1| epg {egg and Ist-stage larva resembles callias)
found on Arenaria fendleri var. tweedyi leaf (Carex rupestris drummondiana 10,
8~15 cm away, Calamagrostis purpurascens? 10, Helictotrichon mortonianum clump
25, Poa fendleriana var. longiligula 20, 25), Hoosier Pass, 12080, Park Co.
Colo., Aug. 31, 1988. 1 epgg found on dead horizontal culm in Festuca
brachyphylla coloradensis clump (F. b. coloradensig @-3, abundant 5-10@, Carex
rupestris drummondiana 20-40, 30-100, Poa olauca 58, Helictotrichon meorionianum
20, 22, common 30-5@, 90), Loveland Pass, Clear Creek (Co., Colo., July 22, 19889,
Egg found 13:16 on dead horizeontal blade in Festucg brachyphvlla goloradensis
clump (F. b, coloradensis 8-3® common, Helictotrichon mortonianum 17, 25, 3@,
33, 35-50, 4@, 60, etc. abundant, Carex foenea 70, 75, Poa nlauca 55, 7@, Poa
fendleriana var. longilinula 3@, 68, Carex rupestris drummondiana 4@); egg found
13:31 on dead horizontal grass blade in Festuca brachvphvlla coloradensis clump
{@-15, 19, 10-30, etc. common to 198, Helictotrichon mortonianum 18, 20, 29, 30,
3@, 48, etc., Poa fendleriana var. longiligula 20-3@, 35, 40, 40, 4@, Carex
rupestris drummondiana 9-15, @#-15, common 15-1080): egg found 13:39 on dead
horizontal blade in Festuca brachyphylla coloradensis clump (F. b, coloradensis
common 5-18@, Carex runestris drummondiana 2, 2, 5, 8, 1@, etc. common to 1008,
Heligtotrichon mortoniapum 15, 17-3@, 25, etc. common, Poa glauca 15, 17, 25,
30, etc.}); egg found 13:5@ on dead horizontal grass blade next to Carex foenea
(1, 15, 26, 25, 30, etc. to 100) and next to Helicteotrichon mortonianum (3, B,
16, 10, 20, 30)(Carex rupestris drummondiana common 5-180, Festuca brachvphvlla
coloradensis 2-5, B8~15, etc. common to 100, Poa glauca 40); egg found 14:24 on
vertical dead blade in Kobresia myosurojdes clump (K. myosurcides most of
vegetation @-10 m, Carex rupestris drummondiapa 2, 5, 5, 7, 7, 1@, 1@, common to
100, Helictotrichon mortonianum 1@, 15, 15, 28, 20, 4@, 5@, etc., Luzula spicata
4@, 40)y egog found 14:37 on vertical dead blade in Kobresia myosuroides clump
(K. mvosuroides most of vegetation -8 m, Carex rupestris drummondiana 2, 4, 8,
1@, 14, 15, etc. common to 1 m, Helictotrichon mortenianum 15, 26, 70, 70, 90,
100, Eestuca brachyphylla coloradensis 20, 35), Loveland Pass, Clear Creek and
Summit Cos. Colo., Aug. 3, 1989, Females oviposit rather haphazardly among
grasslike clumps, placing each egng on the underside of a dead blade. Adult
association is therefore impeortant for determining probable larval foods: the
sedge Kobresia myosurcides (W) is the main and often the only plant where adulis
are common, at Loveland Pass, Summit Co. Colo. (many vears data), at NE Bray's
Peak, Clmar Creek Co. Colo., Aug. 4, 1984, at Houghton Min., San Juan Co. Colo.,
July 22, 1980, at NE Rio Grande Pyramid, Hinsdale Co. Colo., July 31, 1972, and
at Uncompahgre Peak, Hinsdale Co. Colo., Aug. 3, 1879, The twoc eggs found on
Kobresia mvosurcides, toaether with the fact that adulis are most often found on
K. mvosurgides knolls, seem to prove that it is the most frequent hostplant in
pature, and E._callias has adapted to it; K. mypsuroides is the climax dominant
of mature tundra soils, forming dense swards on top of thick~sciled gentle

knolls and flais where E. callias is common, and where other monocots such as
Poa_ fendlerjana var, lonoiligula, Festuca brachyphylla coloradensis, Carex




rupestiris darummondiana, ang Foa 0laucs are scarce. A lsi-stage lab lLarva ate 33
Poa pratensis, but ate no K. myosurgides {in nature larvae may eat K.
myvosuroides only in June-July when it is more tender, because larvae probably
hibernate as younp larva then older larval). Other hosts may be Festuca
brachyphylla coloradensis (4 engs), Poa fendleriana var. lonnilinula (2 egnps),
Poa nemoralis interior (1}, Carex rupesiris drummondiana (1}, Carex foenea (1}.
Larvae perhaps feed on many sedoes and grasses. Probably biennial, but flying
every yeari my drd-stage larvae died in lab. E&EG light-bluish-grean, with ribs
on side and bumps around top. FIRST-S8TAGE LARVA blue-green on thorax, itapering
rearward to creamy-tan on rear, with red-brown bands (1 middorsal, 2
dorsolateral, 1 along spiracles), a light-brown band below lateral ridge, many
tan spines with hlack bases: head black. T3RD-STAGE LARVA brown (a bklue—green
tinge on top of thorax), a blackish heart-band edged hy a tan line, 2
dorsolateral blackish lines, a dark-brown line along spiracles, a brown band
below light-brown lateral ridge, numerous tan setae with dark-brown bases; head
black.

Neominois ridingsii (Edw.?). 5ix ovipositions on Bouteloua (Chondrosum)
gracilis, one oviposition on Koeleria macrantha (previously reported as Kogleria
gristata, now a syn. of K. macrantha), cone oviposition on Artemisia frigida
(near B, gracilis), oviposition on dead twig while sitting on A, frigida (near
B. agracilis?); the main host here is undoubtedly Boutelouya aracilis which forms
the main ground coveri 1 mi. up Bear Creek, Chaffee Co. Colo., June 18969, June
1897@. Oviposition on Aoropyron (Elvymus="Sitanion") longifeolius (="Sitanion
hystrix"), Round Mtn., Custer Co. Colo., June 1970. Oviposition on Stipa
comatas oviposition on top of Helianthus pumilus (&) bushs; Bull Domingo Mine,
Custer Co. Colo., June 1978, Oviposition on top of Gutierrerzia sarothrae (G)
shrub (probably near Bouteloua goracilis), Ben West Hill, Custer Co. Colo., June
1978. Females ovipesit on either green or dead vegetation, either a shrub or
herb or grass, wherever the female happens to be during warm parts of the day
(ovipositions 8:16, 9:16, 9:33, 10:85, 1@:98, 10:13, 1@:21, 12:21, 12:31,
12:32). Females most often oviposit on grasses, but in hot weather females move
to the top of shrubs to escape the heat, where they oviposit. The hesitant
oviposition flight is not as noticeable as in other butterflies such as
skippers. Scott (1973a) reports ecology, behavior, and movements. Adulis are
biennial in the Hudseonian Zone of Calif., but seem {o be annual in Colo.

Qeneis alberta alberta Elues (="pslari" Skin.). Live egg (#89) found on
Festuca idahoensis large clump (F. idshoensis 25 cm, 3@, 6@, 1 m, Muhlenbergia
torreyi 5-1 m, Keoeleria macrantha 15-3@, Carex orepcharis 40-1 m, 90, Agropyron
(Elymus="S8itanion") longifolius 45), shriveled egg (#78) found on Eestuce
idahoensis large clump (F. idahpensis ©-3@, 78-1 m, Muhlenberqgia torrevi 5-1 m,
Carex oreocharis 25-35, Agropyron (Elvmus="Sitanion”) longifolius t m, 1 m),
egoshell (#82) found on Festuca idahoensis large clump (F. idahoensis 50,
Muhlenbergiae torrevi @—-1 m, Bouteloua [Chondrosuml] gracilis 28-1 m, Agropvron
(Elymus="Sitanion"?) longifolius 25, 4@, Carex oreocharis 70, 50-1 m), eggshell
(#85) found on Festuca idahoensis laroe clump (3 F. _idahoensis clumps | m,
Muhlenbernia torreyi 5~1 m, Koeleria macrantha 5, 25-48, etc. to 1 m, Carex
oreocharis S-1 m); all 4 sgos were "4 cm above ground on downslope side of
Festuca idahoensis clumps; SW Jefferson, Park Co. Colo., June 23, 1988. Adults
gssociated with Festuca idahoensis; widespread NE end Scuth Park, Park Co.,
Colo., June 2, 159@. Obviously Festuca idahoensis is the major host in this
area because all the monocots were searched somewhat; il is associated with
adults everywhere in Park Co. and is the largest bunch grass (Muhlenhergia
torrevi grows in a matlike ring with dead center and is somewhat dry, and
Agropyron [Elymus="Sitanion"l longifolius grows in shorter bunches but is
shurnned by butterflies). Adults associated with Festuca idahoensis, N
Tabernash, Grand Co. Colo. (adulis found here early Jfune 1989 hy Andrew Warren,
sited revisited June 24, 1989 by Warren and J. Scott)., EGS6 white, the valleys
turning reddish-white. FIRST-STAGE LARVA whitish-tan {(slightly bluish-green on
top of front half of body), middorsal brown heart~band, & narrow brown subdorsal
line, a brown supraspiracular band, a brown band just below lateral ridge: head
tan, with two faint brown bands corresponding to the medial two bands of older
larva {(one beside coronal sulcus, the other lateral to that band).

Oeneis chryxus chryxus (0. & H.). Oviposition 10:12 the female flew slowly
{not hovering) under/near trees a few times then landed on a Z-m-tall unsawed
dead stump in partial shade of Ponderosa Pines and laid egg 1.5 m above ground
just beneath hanging strip of wood (Carex rossii 30-80, 40-60, B@-80, 8@, 8¢,
30, 1 m, fogropyron [Elymus, "Sitanion"] longifolius 100, Jrvzopsis exigua 40,
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8@, 8@, 85, 82, 1 m, | m); 31 eggs found under Ponderosa Pine canopies (haight
of egy above ground, thickness of branch and whether it had bark or bhark was
gone, and distance of monocots from where egg would fall is noted): enn found 80
cm up on bark of 3 cm branch (L. rossii 38-9@, 75, 108, 160, common, Koeleria
macrantha 80, Aogropyron [Elymus, "Sitanion"] leonpifolius 48, 4@, 45, 88, 86, 94,
9@); egg found 8 cm up on 4-mm-thick twig (C. rossii 15, 35-188, 5@, 50, 50, &0,
6@, 7@, common, 0. exigua 50, 90, 180, 100, Stips comata 98); egg found 10 cm up
on bark of 5 cm fallen branch (L. rossii 15-25, 48, 45-100, 50-100, 0. exigua
18-15, 15, 30, 5@, Stipa comata 3@, 48, 50); egg found ' m up on bark of 3 cm
twig (€. rossiji 1G, 10, 16-50, 48, 45, C0-86, 60-100, Stips comata G@); egg
found 8 cm up on bark of 3 cm fallen branch (C., rossii 15, 39-100, 35, 35~1908,
common, Q. exigua 15, 20, 3@, 30, 40, 40 common); eng found 1.5 m up on bark of
3 ecm fallen branch lodged against trunk (L. rossii ©-15, 40-106 common): eqn
found 5 e¢m up on 4 mm fallen twig (L. rossii 17, 25, B0, 90, Stipa comata 5@,
6@, 6@, 100, 106, 0, exiaua 90); egg found 5 cm up on 4 mm twig (€, rossii 5,
1@, 16, 30, 30, 30, 30 thick to 196, Q. exigua 58); egg found same tree 1 m up
on side of barkless branch 3 om thick (L. rossiji 15-100, 36-1@8Q, 30, Stipa
comata 50, 80); egg found 3@ cm up on 6 mm barkless twig of fallen branch (C.
rossii 5-2@, 30-8@, 39-65, 40, etc. common, 0. exigua 6@, B8O, 8@, 90); egg {(with
hole made by itrichogrammatid) found 30 cm up on 6 mm twig (C. rossii 38~B0, 50—
T8, 80-120, 0., exiqua 38-50, 35, 58); egg found 25 cm up on bark of fallen 3 cm
twip (. rossii 20-45, 98, 90, 18@, sparse); epg found 40 cm up on 1@ mm twig
{C. rossii 25, 58, 60, 88120, 100); egg found 48 cm up on 2 cm barkless branch
(C..rossii 7, 10, 10, 15, 15, etc. common to 108); epgg found same ires, B cm up
on 4 mm twig (C. rossii 30-68, 80-100, 70, 8@, etc., 0. exigus 18@)y egg found
19 cm up on 1.5 cm barkless branch (L. rgssii 5-100, 50-100, 6@-108); enyg found
8 c¢m up on bark of 6 mm fallen twig (L. rossii 10-35, 35-70, 40-100, 0. exigua
80-901); egg found 25 cm up an 4 mm fallen barkless branch (L. rossii 15-36, 30,
3¢-126, 56, 70, D, exiogua 30-50, BB, 6O, 70); egn found same branch 25 cm up on
B mm barkless twig (L. rossii 8, 1@, 15, 15, 35, 50-100, 0. exigua 48, 58, 75}
egn found same tree, 8 om up on bark of 2 mm live twig (C. rossii @-80, B@, G@,
etec., 0. exigua 45, 5@, 1@@); egg found 70 cm up on bark of 2 cm branch (L.
rossii 5, 16, 25-70, 40, 6@, 6@, 60, Agropyron [Elvymus, "Sitanion"i longjifolius
5B, 60, Koeleria macrantha 98); egg (with hole made by trichogrammatid} found
samg tree, B cm up on bark of 5 mm twig (C. rossii B, 30, 30-108, 40-80, EO,
ete., 0. exipua 30-180, 100, Koeleria magrantha 5@, Aarcpyron [Elymus,
"Sitanign"l lonoifolius B@); agg found 1.2 m up on bark of | cm branch (.
rossii 5100 all around common, 0. exiqua 50, 60); egn found 20 em up on 1.5 cm
fallen barkless branch (C. rossii 15-4@, 5@, 50~188}; egg found 1.8 m up on bhark
of 1@ cm branch (C, rossii 2-1@, 20, 26-5@, 30-108, 35-70 etc., Aaropyron
{Elvymus, "Sitanion"] longifolius 70, 18@); egg found 5@ cm up on bark of 1 cm
twig (C. rossii @-1068, 2035, BB~-70); egg found 20 cm up on bark of 5 mm twig
{C. rossii 7-40, 40-100, etc., Agropvron [Elymus, “Sitanion"] longifelius 10,
18, 15); egg found B@ cm up on bark of B8 mm twig (L. rossii ©-40, 40, 55, 70-
100, 70-1@00); egg found 1.3 m up on 5 mm barkless twig (C. rossii E@-10@, S0,
18@); egg found same tree, 1.8 m up on B mm barkless twig (C. rossii 0-10@, BG);
egg found same tree, 1.9 m up on 7 mm barkless twig (&£, rossii @-1906, 6-100, 70~
10@); Crawford Gulch, Jefferson Co. Colo., June 23-24, 1992. Egg found 20 cm up
on bark of 8 mm fallen twig 2 m from Douplasfir trunk {(Carex geveri @-100); eggs
found under Ponderosa Pine canopies: egg found 20 cm up on bark of B mm fallen
twig (Qarex pennsylvanica heliophila 0-100, Festuca saximontana 38, 30, 50, G@-
106, 70, 70); Agropyron [Elvmus, "Sitapnion"] lonpifolius 38); egg found 28 cm up
on bark of 1.5 mm fallen twig (L. geveri 0-10@); egy found 15 cm up an bare
broken end of 4 mm fallen twig (C. geveri 0-100, fAgropyron [Elymus, "Sitanion"]
longifolius 25); egg found 1@ em up on bark of 1.5 cm fallen twig (C. geveri 0-
188, 9@); ego found 15 cm up on bark of fallen 1.2 cm twig (C._geveri ©0-10@,
Agropyron [Elymus, “"Sitanion”"l lonpifolius 20); egg found 40 cm up on bark of
fallen 7 mm twig (L. neveri @-100, Aaropyron [Elyirigial repens 78-100): ego
found 39 cm up on bark of 5 mm tree branch (L. pennsylvanica heliophila @-180,
Poa pratensis sparse 15-100, Agrobvyron [Elymus, "Sitanion”] longifolius 26, 30,
4@, 89, 100); 2 eggs found on same tree 55 cm up on bark of 7 mm twig (C.

pemmsylvanica heliophila 2-100, Aaropyron [Elymus, "Sitanion"] longifolius t1@-
70, 4D, B0, etc.)s Falcon County Park, Jeffersoen Go. Colo., June 27, 1882, 2

eggs found under ponderesa pines: egg found 3 cm up on bark of side of 3 cm
fallen branch (Qarex rossii 3-35, 40, 80, 108, 128): egg found 3@ cm up on hark
of 2 mm branch (£. rossii 3-3%, 8, 15, 15, 15, 3@, 40 etec., Agropyron [Elymus,
"Sitanion”l longifolius 8@, Oryzopsis exigua 8@, Koeleria macrantha 100);




Lookout Mtn., Jefferson Co. Colo., June 28, 1992, Eogs found (all but one under
ponderosa pines): egg found 70 cm up on 5 mm branch (Carex rossiji 3@, 35, 49,
40, 49-100, 8@, 80, 100, 100, Oryzopsis exigua 78-100); egg found 1.5 m up on
bark of 3 mm Douglasfir branch (Carex pennsylvanica heliophila all around 0-100,
Stipa comata 10, 10, 25, etc. common to 100}); egg found | m up on bark of 3 gm
branch (C. p. heliophila @-10@, Carex geophila 2-70, Poa pratensis 2-100,
Kogleria macrantha 15, 20, 1800, Stipa viridula 70, 189, Carex foenea 70); 2 egos
found 2 m up on bark of 4 mm branch (C. rossii @-10@); egg found 1.7 m up on
bark of 2 cm branch (C, rossii 20, 20, 30, 25-70, 40, 50, fAoropyron [Elvmus,
"Sitanion"l longifelius 4, 20, 20, 20, 25, 50, 70, 88, C. pennsylvanica
heliophila 45-1@@, 9@, Festuca saximontana 70, Orvzopsis exicaua 80, Koeleria
macrantha common at 1600, Poa pratensis 100); =gg found 5@ cm up on bark of 15 mm
branch (C._rossii ©-b, 1@, 10, 15, 20, 20-100, Stipa viridula 5@, 55, 80, 188);
egg found 3@ cm up on bark of 12 mm branch (. rossii @-108, Stipa viridula 50,
6@, 70, Bromus japopicus 25); Sawmill Gulch Rd. pass, Jeffersen Co. Colo., June
29, 1992. Adulis found at site where Carex brevipes is apparently the only
sedge, hill SE Empire, Clear Creek Co., Colo., June 30, 1982. Egg found 58 cm
up on hare 3 mm Douglasfir branch (Carex foensa all around 2-100, Koeleria
macrantha 7, 18, 1@, Carex rossii few 8-28, 40, B0, Poa pemoralis interior 790,
18%), Chief Hosa Lodge, Jefferson Co. Colo., July 1, 1832, HOSTPLANTS: Carex
surely is the principal hest genus, although I have not yet tested it on larvae.
Carex rossii is the main host in the lower foothillsi Carex geverj is only an
vccasional host there because it is less common, but is likely to be the most
comman host in Montane and Subalpine Zones; (arex pennsylvanica heliophila is
only an ocecasional host in the foothills because it usually pgrows in full sun
rather than the shade under trees; Carex oeophila is no doubt a rare host in the
foothills (it is rare). Carex rossii ls adapted to growing in the shade/partial
shade beneath or near the Ponderosa Fine canopy on ridges and W- or E~facing
slopes (Carex foenes occurs mostly in shade, whereas Garex pennsvlvanica
heliophila occurs in sunny spots), and 0. chryxus anly occcurs in these forests
and does not breed on open grassland (though males may hilltop to treeless
hilltops). 0. chryxus is the gnly butterfly in the foothills with a 2-year life
cycle, perhaps because it is the only satyr which lives in the shade under trees
where snow lingers in spring and summer temperatures are cooler. Females
oviposit-—flying only a litile slower than normal--by finding abundant Carex
rossii under or near the cancpy of Ponderoesa Pine traes, then they land on
branches there, and evidently oviposit nearly always on the underside of
branches {narrow or thick, barked or barkless, sither dead branches fallen on
the ground or dead or live lower branches still attached to the iree) preferably
above the L. rossii. In 1990 I searched Carex rossii but found no egps,
obviously because females oviposit on twigs/branches/bark over the host, not on
the host itself. In 1332, I found that eggs could be found quickly by searching
for branches—--~fallen or not-—just above a thick stand of the host, and turning
over the fallen branches or peering up at the bottom of the attached ones. The
first-stage larvae may crawl to the ground, but probebly just drop off the
branch then crawl f{o the host. EGE white, the valleys darker, small bumps
arcund the top and strong vertical ribs.

Oeneis uhleri uhleri (Reak?). Eggshell {(compared to uhleri engs) found on
underside of Kpeleria macrantha leaf (K. macrantha very common 0-1 m, Andropogon
aerardii 5-20 cm, 38-60, Stipa comata 15, 20, 30, 58, Im, etc. common,
Andropogon (Schizachyrium) scoparius common 45-1 m), Mt. Zion, Jefferson Co.
Cole., July 11, 1988. Oviposition 14:38 under dead grass blade 1@ cm above Poa
ggassizensis clump (P. anassizensis abundant 8&-100 em, Carex probably
pensvlivanica heliophila less common 20-100 cm, Agropyron [Pascopyruml smithii
common 1@~-100 em); ovipesition 15:82 under dead grass blade “1@ cm above ground
ovear Poa_agassizensis clump (P. apnassizensis abundant @-t m, Carex probably
pensylvanica heliophila abundant 1@ cm-1 m, Bromus [Bromopsis) lanatipes common
E-106 cm); Tinytown, Jefferson Co. Coleo., May 1B, 1989, Adulis associated with
Poa agassizensis, some Poa pratensis, Poa nemoralis interior, and Carex
pensylvanica heliophila, Tinytown, Jefferseon Co. Colo., June 1, 1988, May 12,
18, 1989, May 30, 198@, June 11, 13, 1982. Ego found on [estuca idahoensis (F.
idaboensis common all around, Siipa comata 5@, 6@, 8@, 9@, Carex? 40, Koeleria
macrantha 80 cm away), SW Hot Sulfur Springs, Grand Lo. Cole., June 24, 1989.
Egg found 14:05 on Eegstuca idsahoensis (F. idahoensis 9-1@, 25-40 etc. common,
Stipa comata 7, 10, 20, common 30-18@, Carex vallicela 18-30, Aaropyron
[Elymus="Sitanion"] eiymoides 20-5@, BO@); egg found 14:24 on Festuca jdahoensis
(E. idahoensis 25, common 40-100, Agropyron prob. [Elymus, "Elvtrigia"]l

33



3k

gasysiachyum 18, Jo-ad, Koeleria macrantipna J¢, =¥, Larex sp. 23-3@, 70, 8@, 30,
Stipa comata 3@, 55, 55); SW Hot Sulfur Springs, Grand Ce. Cole., June 28, 1989,
Adults associated with Festuca idahpensis, Mt. Bross, 12000, Park Co. Cole.,
July 17, 1990. Poa agessizensis is probably the usual host in the Front Range
foothills (based partly on association), and Koeleria macrantha is probabhly an
occasional host; Festuca idahoensis is the main host in South Park and W Colo.
My half-grown larvae died in lab. EGB white, the valleys turning reddish-white,
the bumps on top larger than those of 0. chryxus., FIRST-STAGE LARVA tan, top of
T2-A1 hluish-tan, a middorsal brown line, slight dashes near it, a subdorsal
ochre-brown line, dorsolateral ochre-brown band, a brown line along spiracles,
rear forked; head yellowish-tan, seta bases & eyes black. 2ZND-STAGE LARVA
cream, & middorsal dark-green band {(brown with whitish center on abdomen), then
a broad cream band with weak reddish-brown line through it, & dark-brown line,
broad cream bend with weak gray line through it, a dark~brown breoad band with
tan line through it, a cream band, a brownish-red band with cream inside it, two
reddish-brown tails; head light occhre~tan, seta bases black. HALF-GROWN LARVA
tan, a blackish-brown middersal line (siripe #1 of Scott 1986b), a broad cream
band with red-brown line throuph it (42}, a red-brown band with tan center,
another broad cream band with weak red-brown line through it {(#3), a dark-brown
band of striations edged with black lines {(#4), a narrow cream band edged below
by an orange-brown line, a light-brown band along spiracles (#5)(a brouwn
irregular weak band just below spiracles), a cream—tan lateral ridge, a broun
line (#B6), underside brownish~tan; head tan with light~brown frontoclypeus and 3
vertical brown siripes on each side, eyes dark brown, eyes 2 & 3 in a cream
patech.

Oeneis jutta reducta MeD. Adulis associated with Carex geveri; Hideaway Park,
Grand Co. Colo., July 4, 1988,

Qereis melissa meligssa (Fab.){=lucilla B. & McD.). Oviposition 12:10, she
fluttered & landed at several spots near Carex rupestris drummondiana, then
landed on sedges heside a 20-cm—wide low rock raised litile above soil, and
crawled over rock and laid egg on SE-~facing slope of top of rock among lichens,
egg was 4 cm from vegetation (C. r. drummondians dead 5 om, live §, 8, 10,
common 1@-100, Trisetum spicatum spicatum 4-10, 25-30, 40-50, etec., Kobresia
myosurojides 12, 20, 25, 40-100 common, Poa glauca 15, 3@, 3%, uncommon,
Helictotrichon mortonianum 26, 2@, 20, 20, 48, etc., Agropyron scribperj 1@
[four small plantsl, 40, Luzula spiecata 5, 190, 12, 12-20, 2@, 40-108); NMt.
Bross, “13,600°, Park Co. Coclo., July 17, 1890. Luzula (Juncaceae) is
presumably unpalatable to larvae, but larvas can probably eat all the other
plants: Carex rupestris drummondiana is probably a common host. Larvae eat Poa
pratensis well in lab. My 4th? stage larvae died in lab, so this must be the
hibernation stage during the second winter. EGG white., FIRST-STAGE LARVA band
#1 dark-gray—green, #Z & 3 greenish-white (whitish-green on frent 2/3 of body)
with dark-gray-green dash in middle of each sepment, a dark-gray-green line
between #2 & 3, #4 greenish—-ian, #5 & § greenish-white (lateral ridge pale,
slightly darker just below lateral ridge), rear of Al® orange-tan; head
orangish~tan with tiny brown dots, labrum brown, eyes black. HALF-GROWN LARVA-
LARVA #1 continuous blackish, #2 broun (ventral part {(#2b] later develops black
dashes ), #23 cream {(a weak brown band through it), #4 brown (later becoming
light-brown between segments) with blackish-brown edaes, #5 brown mottled with
cream, lateral ridge cream~tan, #B6 brown, underside light brown; head pale-brouwn
with & weak brown stripes. LARVA 20 MM LONG (4th-stage?) light brown, #i has
black dashes alternating with tan bullet-shaped dashes, #2 cream but ventral £50%
(#2b) tan with a blackish dolphin-shaped dash on each segment just above a
longer blackish dash on lower edge of #2, #3 cream, #4 tan-brown {edged above
with 2 blackish dashes on each segment [the rear lcongerl, edged below by
blackish line that is thinner posterodorsal to spiracle), #% a narrow tan band
(edogad below by tiny brown specks) above a pale-tan—brown band containing
spiracles, lateral ridge cream—tan, a brown line below it, #6-underside tan;
head pale-brown with B8 dark-brown stripes.

Deneis polixenes brucei (Edw.). A female was watched 9:30-10:30 in a N- facing

hollow of tundra ridge, where she laid 4 egps and voluntarily returned to the

hollow several times after flying over drier surrounding areas; oviposition 9:40
on dead siraw-colored horizontal ferastium wvulgatum stem (G. vulgatum a 7-om—
wide patch growing at edge of a 30-cm wide lichen-covered rock, Carex rupestris
drummondiana 10-26, 30, 3@, 30, 40, 49, 50, etc. to 1600, Heliciotrichon
mortonianum 10, 3@, 30, 50, B9, 806, Carex elynoides 20~30 common, 50, 70, 80,

Festuca brachyphylla coloradensis 1@, 35, 4@, 40, 4@, 50, 69, etc.,




Lalamagrostls purpurascens /-8, 28, 49, 40, 45, D0, etc., Foa glauca 20-30,
25, 48-180 common, Poa fendleriana var. longiligula 75): oviposition 9:5@ on 35

edge of a 4-cm-tall NE-facing overhang in middie of a 3@~cm—~wide lichen-covered
rock (Carex rupesiris drummondiana 2 mm—30 cm, 30-100, abundant 25~100, Festuga
brachyphyvlla ceoloradensis 7, 15, 35, 35—-45, 45, 45, Calamagrostis purpurascens
3@, 80, Poa fendleriana var. longiligula 5@); cviposition 10:05 on dead @.5-mm~
wide horizontal stem in Carex rupestris drummpndianag patch at the long edge of a
3@-cm~long lichen-covered rock (C._r. drummondiana 8-7, 10, 15, 15-20, 20, 25,
etc.,, Luzula spicata 5, Festuca bBrachyphylla coloradensis 2, 5, 15, 3@, 78,
common 8~100, Calamagrostis purpurasgens 20-40, S0, 58, B@-70, ste., Poa alauca
30, 30-100, Poa fendlerisna var. longiligula 40, 4@8}; preoviposition 1@:15, she
landed on 30-cm-wide lichen-covered rock and crawled on a B-cm-tall E-facing
overhang in middle of rock, and bent abdomen to lay there under a Phlox cushion
plant, but no egg was found perhaps because the spiny Phleox leaves preventaed
oviposition (Carex rupestris drummondisna 5~100, Helictotrichon mortonianum 15,
30, Calamagrostis purpurascens 36, 5@, etc., Pea nlauca 25, Festuca brachyphvlla
coloradensis 25): oviposition 10:20 on 1-cm~long pebble amid lichens on BE@-cm-
wide rock (Carex rupestris drummondiana 8-18, 10, 20, etc. common, Poa_glauca
20-100, 25, 40, 40, 50, Festuyca brachyphylla coloradensis 39, 45, 50, 55,
Calamagrostis purpurascens 10, 15, 2@, 25, 35-10@, Helictoirichon mortonianum
50, 6@); Loveland Pass, Clear Cresk Co., Cole., July 28, 1989. Egg found
{probably polixenes, doubtfully 0. melissa) on dead Trifplium nanum flower west
and next to 30-cm-wide lichen-covered rock on N-facing tundra holleow (Carex
rupgstris drummondiana 7, 15-30, 20-4@, etc. common, Helictotrichon mortonianum

10-15, Festuca brachyphylla celoradensis 13, 20, 30-100, Calamagrostis
purpurascens/Peoa fendleriana var. lopgiligula Imixed in collected herbarium

specimenl] 20-5@, 30, Poa glauca 390-190, 40); (Carex rupestris drummondiana is
the commonest plant near hollows where males perch)s Loveland Pass, Clear Creek
Co., Colo., July 22, 1989. Carex rupestris drummondiana is probably the usual
hostplant, Festuca brachyvphvlla coloradensis may be eaten less often, and
Helictotrichon mortonianum and the other grasses/sedges may be eaten sometimes.
Larvae eat Poa pratensis well in lab, but ate no Carex rupestris drummondiana,
though they could eat it in natures more lab feeding preference studies are
needed, bhut if larvae are like most other Satyrinae they can eat both sedges and
grasses and show little praference. To aoviposit, the female ohviously searches
for a big (*3@ cm wide) rock, surrounded by sedges and grasses, which is level
with the ground or sticking up only 5-8 cm or less (all the above rocks fit this
description), and she prefers to lay the egg on the E-~facing side of some
miniature escarpment on the rock or on plants at the edge of the rock; this
oviposition behavior evidently helps provide the egg with more heat and morning
sun (afternoons are usually cloudy) for faster development (by using these
clues, I was later [July 22, 1989) able to guickly find another egg in a similar
situation). My 4th%? stage larvae died in lab, so this must be the hibernation
stage during the second winter. EBGG white, turning slightly-purplish white.
FIRST-STAGE LARVA pale-yellow~tan, with a purple {(green after feeding) dorsal
flush on front half of body, #1 light-oranpe-breown (paler in center), #2 & 3
creamy~-tan-yellow with a light-orange-tan line between them, #4 orange-brown
{paler in center) with brown edges, #5 creamy-tan-vellow with an weak orange-
brown band along spiracles and a cream lateral ridge, #b6 light-orange—brown,
underside creamy-tan-yellow, two short blunt tails; head light ochre-yellow with
three weak light-broun vertical bands, eyes black. 2ND-STAGE LARVA cream-tan
{greenish—~tan on front 2/3 of body after feeding), same as lIst-stage except an
oprange—brown line in middle of bands #2 & 3, #4 slighily darker, the cream-tan
head now has the 3 wsual bands light brown, eyes black. HALF-GROWN LARVA #1
alternating black, blackish, and brown rectangles, a cream line below them, #2
cream with numerous brown striations, edged by brown lines, #3 cream with a weak
brown line through it, #4 blackish, edged below by a cream line, #5 mottled
light-brown, a cream lateral ridge, #B6 a brown band, underside light-brown; head
light-orange~brown with weak mottled brown stripes like those of 18-mm long
larva but wesk. LARVA 18~MM LONG (4th-stape?) #1 alternating black and tan
dashes, edged below by cream or tan line, #Za striated brown, ¥2Zb {(present on
T3-A5 only) has tan ovals in bhlack band, edged below by cream or tan line, #3
striated light-brown, #4 solid black edged by cream or tan lines, #5 mottled
brown, lateral ridge cream or cream—tan, #6 blackish~brown, underside light-
brown (an irregular brown line just below #6), 2 short tails; head light-brown
with 3 blackish-brown siripes, a few brown marks on side of frontoclvpeus, a
small brown crescent (concave upward) behind esye #1.
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NYMPHALIDAE, Lnaraxinae

fAnaga andria Scud. 17 larvas in rolled/tied leaves of large (3@ cm) plants of
Groton texensis reared to adults, SE Canon City, Fremont Co. Colo., Aug. 1,
1973. Oviposition C. texensis, Cottonwood Creek, Baca Co. Celo., July 3, 1873.
Freshly emerged adult assoc. many L. texensis planis, Barr Lake, Adams Co.
Cole., fug. 17, 1885. Empiy rolled-leaf larval nest found on C. iexensis, and
adults associated with it, Mangas Springs, WNW Silver City, Grant Co. New Mex.,
Aug. B, 1486.

Apaturinas

fAsterccampa celtis celtis (Bdv. & LeC.). Larva on underside of leaf near tip
of branch of Celtis ogcidentalis, Columbia, Boone Co. Missouri, July 13, 1877.
| nearly-maiure larva found on Celtis occidentalis leaf (1Ff emerged July 2},
Lircoln, Neh., June 15, 1881. Adults associated with C._occidentalis, Ash
Hellow State Park, Garden Co. Neb., July 17, 1986. Adults asscciated with C.
occidentalis, 5 mi. SW Elkhart, Polk Co. Iowa, June 18, 1987,

Astercocampa celiis_antoniag (Edw.). Ovipositions 12:45 on leaf, 13:20 on iwig,
13:28 on berry, of feltis reticulata, Rockvale, Fremont Co. Colo., July 23,
19723 the resuliing larvae would not sat Ulmus pumils in lab. 3 larvae (stages
3-5) and pupal shell (shell aiiached by the cremaster toc one end of a long silk
mat that the shell is appressed to for its entire length beneath leaf) found
beneath leaves of (. reticulata, Falcon County Park, Jefferson Co. Colo., July
14, 1884, Znd stage larva found bheneath leaf of L. reticulata, Falcon County
Park, July 28, 1984. Pupal shell found on underside of €., reticulata leaf, the
leaf was curled downward somewhat with silk and the pupa rested lengthwise
pressed horizontally asgainst leaf (not hanging from cremaster), Falcon Couniy
Park, Jefferson Co. Colo., July 27, 1987. One bth stage larva on silk mat on
bottom of C. reticulata leaf, the leaf bowed downward some, Tucker Gulch,
Jefferson Co. Colo., Junme 13, 1988. Preoviposition 11:20 €. reticulata, Apex
Gulch, Jefferseon Co. Colo., Sept 3, 1988, 11 pupal shells found under C.
reticulata leaves (on W side of tree only), Wheatridge, Jefferson Co. Coleo.,
Aug. 27, 1891, Ovipositions 12:88 on twigs of planted Celtis occidentalis,
commercial tree nursery, N. Washington 5t. X E4ih Ave., Denver, Denver Co.
Colo., June 29, 1973. EARLY STAGES (Jefferson Co. Colo.?): EGG cream. MATURE
LARVA lighi-green (bluish-green below lateral line) with numerous white seta
basas, a subdorsal yellowish-white line runs from head (on rear of horn) to top
of tail, on each abdomen segment a faint yellow-green middorsal area (a vestins
of a pale-yellow middorsal spot present on front of each abdomen segment of 4th
stage larvael{the yallow-green area small on Al and AB), a zigzayg white line
above spiracles on abdomen is formed of a squat V on each segment (ithe posterior
arm of each V thicker and slightly-vellowish-white), a lateral line (consisting
of yellow above white) runs from T2-A9, two 1lailss; head green, with an anterior
greenish-white vertical siripe extending from corner of labrum and curving and
narrowing to medial side of horn base, another shorter greenish-white vertical
stripe from dark eyes to anterior base of horn, the subdorsal yvellowish-white
line of body runs ontoc rear of horn, two brown-tipped antlers. PUPA light-
{(slightly~bluish)-green with numerous short whifie striations, wing veins white,
a white veniral line beneath each horn, a white dorsal line runs from each of
the iwo horns to near middorsal crest on TZ, a vellow-white middorsal line
extends along crest from T2 to cremaster, a tiny black spot is beside the
vellow-white line on itop of crest on front of sach AZ-8 sepment, a white line
aleong inner margin of wing and ancther along posterior margin of wing, a lateral
white line below spiracles on A4-8, a subdorsal oblique white dash extending up
and to the rear on each segment from AZ-A8 (dash longer on AZ, weak on A7-8, on
A3-8 each dash is two-parted, the longer posterodorsal part enlarged into a
white spoet at its anteroventral end), a subdorsal spot on T2 has a white dash
extending anteroventrally from it; attached by an elongated cremaster to a silk
mat all along underside of leaf so that entire ventral part of pupa is appressed
to leaf.

Asterocampa clyton. B egg clusters (145, 118, 149, 220, 105, 230 eggs), |
cluster of "B@ Ist-stage larvae (with heads aimed outward from cluster like
besieged Musk-Oxen), | nearly-mature larva, | prepupa, 7 pupal shells, § pupae
{3 emerged June 16 as Im2f), all found on Celiis occidentalis; larvae silk
leaves together some and rest under a leaf not bowed downward, pupae rest flat
under leafj many reared to adults; Lincoln, Neb., June 15, 1991. EGB gream.
18T-STAGE LARVA greenish-cream, heart-line bluish—-green, green lines next to
heart and subdorsally, suranal plate brown; head dark brown, with light-hrewn
extending douwn face. ZND-STAGE LARVA cream, heart-band green, a grean line next




to it, a green subdorsal band, greenisn-cream sublaterally; head white, with
black dorsal spot between horns, horns black with black extending laterally down
from horns to side of head and neck (with three white bumps forming seta bases
in this black patch), a large black pyramid on lower front of face, an inverted
black anterolateral Y below hern, black arocund eves, cream above labrum, brown
below.

Nymphalinae
Limenitidini

Limenitis (Adelpha) bredowii (Gey.). Very fresh male caught Sept. &, 13382,
2.5 months after a worn female was found June 24, 1998, which, together with the
fact that these are the only L. bredowii I have aver seen in northern Colo.,
suggests that the female laid the egg that produced the male on Quercus
gambelii, the only suitable host there; Tinytown, Jefferson Co. Colo.

Limenitis archippus archippus (Cramer}. Oviposition 11:27 on top of leaf tip
of Salix exigua interior (W), Box Elder Creek, Arapahoe Co. Colo., Aug. 11,
1984, Adults associated with S. exigua interior, Wood Duck Wildlife Area,
Stanton Co. Neb., July 1@, t1986. Adulis associated with 5. exinua interior,
Helmer Myre State Park, Freeborn Co., Minn., June 16 and 18, 1986. 8. exigua
must be the hostplant in Weld, Pueblo, Fremoni, and Saguache Cos. Colo. as it is
the only willow/poplar growing at most sites. Unaccountably never found in the
western Denver suburbs, though common alang streams SE, E, and NE, and SW of
Denver (along the Scuth Platie River & 1o Chatfield Res. in § Jefferson Co. );
avidently females will net oviposait on the variety of deciduous itrees planted in
the suburbs.

Limenitis lorquini weidameverii Edw. Oviposition 12:18 on leaf tip
Amelanchier alnifolia, NW Hayden, Routt Co. Coleo., July 1@, 1872. Oviposition
10:37 on top of leaf tip of A. alnifolia, ovipositions %:42 and 10:59 on top of
leaf tips of Populus angustifolia, oviposition 10:4% on top of leaf tip of Salix
irrorata (previously misidentified as 8. lutea), all Cherry Gulch, Jafferson Co.
Colo., July 17, 1384. Oviposition 11:03 on leaf tip of juvenile Sslix
amyadaloides with reniform stipules, Red Rocks, Jefferson Co. Cola., July 18,
1973. Oviposition 9:50 on leaf tip of Salix exiogua (W), Golden Gate Can.,
Jefferson Co. Celo., July 8, 18978. Oviposition 9:45 on leaf tip of Prunus
(Padus) virginiana melanccarpa, Red Rocks, Jeffarson Co. Colo., June 25, 1978.
Oviposition 11:35 on top of leaf tip of P. v. melanocarpa, Red Rocks, Jefferson
Co. Cole., July 7, 1878. Oviposition 18:37 on top of leaf tip of B. v. var,
melapogarpa, Falecon County Park, Jefferson Co. Colo., July 28, 1984. Older
larva found on leaf of P._y. melanccarpa, § of Frankicwn, Douglas Co. Colo., May
18, 1985 Glenn R. Scott. Oviposition 8:58 upperside of P. v. melanocarpa leaf
tip, ridge NE Crauwford Gulch, Jefferseon Co. Colo., June 15, 1988. Ovipositions
12:06, 12:13 on dorsal tip of P. v. melanocarpa mature leaves, oviposition 12:15
on dorsal leaf tip of fAmelanchier alnifolia, E Mother Cabrini Shrine, Jefferson
Co. Cole., June 15, 1982. Oviposition 10:05 on leaf tip of Holodiscus dumgsus,
Mi. Zion, Jefferson Co. Colo., June 17, 198f. Preoviposition on H. dumosus
shrub for several minutes, Rose Peak, Greenlee Co., Ariz., July 28, 1886.
Ovipositions 12:40, 12:45 on top of leaf tips of 7-cm—~tall seedlings of Populus
deltoides monilifera (=sargentii), Cherry Cresk Reservoir, Arapahce Co. Colo,,
Sept. 3, 1987. Oviposition 1@:21 on projection of bup-chewed leaf upperside of
planted P._deltoides deltoides tree, Arvada, Jefferson Co. Colo., June 25, 1891,
Evidently polyphagous on a variety of deciduous shrubs and trees., The female
always lands on top of a leaf, and while the leaf sags under her weight her body
hecomes nearly vertical as she lays an egg on top of the leaf tip. EGG olive-
grean. 15T-STAGE LARVA brounish—olive-green motiled with white, the lateral
area a bit paler with cream setae, a middorsal dark-olive-green band edged by
narrow paler lines; head arange-brown with cream setae.

Nymphalini

 Precis coenia (Hubn.). 47 ovipesitions at 9:54, 190:18, 1@:21, 10:50, 19:55,
19:58, 11:@3, 11:09, 11247, 1133, 11:48, 12:30, 12:31, 12:48, 12:52, 13:08,
18:34, 13:82, 14:31, and 14:52, usually laid on underside of leaf petioles of
small plants without inflorescences (but eggs were laid on planis with 4 and 7
inflorescences), often laid on the fuzzy new leaf buds at the plant center or on
twigs or other debris near the plant center, and about 5@ larvae found near or
gating the plants, all on Plantago lanceolata, Point Richmond, Conira Costa Co.
Calif., 189688, 1978, 1971, many larvae raised to adults in lab on P. lanceolata
and on Plantage major. Oviposition is rapid;: one Point Richmond female in
nature laid 25 eggs in less than an hour, and the maximum in the lab was 186 in
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a dayi oviposition starts at aboui age 5 days and continues til day 22 at least
in the lab, peaking at age 5-18., Individual females laid from 497~962 eggs in
the lab (average B47, N=7). The hibernating stage is controversial (evidently
no stage survives hard freezes), bul at this mild-winter Calif. coastal site
larvae were found in winter near the hostplants. Scott (1375d) raports eceloay
and movements at this site. Ovipositions 14:38 and 14:48, and two tiny larvae
and twe half-grown larvae found, all on young Castilleja sessiliflora seedlings,
E of Renville County Park, Renvills Co. Minn., July 13, 1986. Ovipositions
13:09, 13:18, 13:11 leaves and stem on top of Linaria vulgaris seedlings,
Tinytown, Jefferson Co. Colo., July 1, 1981. EGG light green. 15T-STAGE |.ARVA
vellow-cream, gray on top, and blue-green on top of thorax , seta bases brouwn,
suranal plate and collar blackish; head black,

Vanessa atalanta (L.). Larvae on Urtica dicica gragilis, SE Wetterhorn Peak,
Hinsdale Co. Cole., Aug. 19, 1979, Four larvae in relled leaves of U. d.
aracilis, Tinytown, Jefferson Co. Colo., July 3t, 1978. Larvas on U. d.
gracilis (W), Sapello Can., San Miguel Co. New Mex.,, fug. 23, 1978. Larva on U.
d. gracilis, Mother Cabrini Shrine, Jefferson Co. Colo., Aug. 8, 1378.
Oviposition 190:00 on leaf petiole of Rubus idaseus melanolasius next te U. d.
aracilis, and two larvae on gracilis, Tinytown, Jefferson Co. Colo., July 38,
1978. Oviposition U. d. oracilis, Horse Creek, Elbert Co. Cole., July 3, 1378.
Larva U._d. gracilis, Mother Cabrini Shrine, Jefferson Co. Colo., July 39, 1577.
Mature larva in leaf nest of U, d., grecilis, Cherry Gulch, Jefferson Co. Colo.,
July 7, 1884, (Note: larvae from NW Big Turkey Cod., Douglas Co. Colo., Aug.
26, 1985, reported by Scott {1986al, were actually Nymphalis milberti). 3
larvae found on U. d. gracilis, each in nest of lesaves tied together (none with
stem cut to let leaves droop), Barr Lake, Adams Co. Colo., Sept. 8, 1987, 3rd-
stage larva found in Y. d. gracilis leaf nest (leaf base eaten between veins to
make leaf droop, leaf eaten to midrib 2/3 of way from base to tip to allow sides
of leaf except tip to bend upward tec enclese larva), Mether Cabrini Shrine,
Jafferson Co. Colo., June 26, 1989. Egg found on U. d. gracilis leaf edge
underside, Apex Gulch, Jefferson Co. Colo., July {8, 18988. Oviposition 18:46 on
side of green fruit, egg found on upperside of small leaf edge, hoth on U. d.
agracilis, Tinytown, Jeffersen Co. Colo., July 25, 1989. Half-grown larva found
on U, d. gracilis, Tinytown, Jafferson Co. Colo., July 1, 1891, 4 ovipeositions:
10:02 side of tiny new whorl-leaf (1 of 4 subtending leaf hase) at ftop of plant,
10:85, 18:05 on top of leaf edge, 10:88 side of young whorl~leaf, all on U. d.
gracilis; Tinviown, Jefferson Co. Colo., June 16, 1992. 2nd stage larva in leaf
nest (leaf folded up around larva) on U. d. gracilis, Walnut L. Wildlife Area,
Faribault Co. Minn., June 23, 1985. 2nd stage larva in leaf nest (leaf folded
up around larva) on U. d. gracilis, NE Alden, Freeborn Co. Minn., June 23, 1985.
Mature larva found in drooping nest (the larva chews the petiole so the leaf
droops, and then silks the leaf edges upward above the larva), three 7-mm larvae
in folded-leaf nests, and two white wasp cocoons next to small Yanessa larval
skins the wasp emerged from, all on U. d. gracilis, Helmer Myre State Park,
Freeborn Co., Minn., June 16, 188B6. 9 larvae found on U, d. aracilis leaf top
nestss NE Alden, Freesborn Co. Minn., June 18, 14, 1890. 1 empty larval nesl on
. d, gracilis; Halls of Humes Lake, Freeborn Co., Minm., June 15, 1998. NEST:
Larvae live in a silk nest on top of leaf, the leaf drauwn together above the
larva, and older larvae chew partway through the petiole so the leaf droops.
Early stages from Colo.: EGG green. FIRST-STAGE LARVA vellow, after feeding
turning greenish~yellow. MATURE LARVA varies in different larvae from cream
with tiny brown mottiling, te mostly red-brown with fine cream mottling, or
chocolate brown with tiny white dots, scoli the same in number as U._cardui (BD?
on A1-8 & a rudiment on rear of A8, BDZ on TZ2-AB, BSD on 72-A18, BL on A1-8 &
tiny bumps on T1-3), scoli cream, but scoli hases are orange or yellow on front
of body grading uniformly to cream on rear of body, underside brown, proleg tips
reddish-brown; head black with many brown-tipped ochre or cream processes, gach
tipped by a brown seta. The cream bases of head processes, the gradual change
in color of scoli from T2 to A1Q, and the weaker body pattern, distinguish V.
atalanta from other Vanessa: the gradual change in color of scoli from T2 to AlQ
is perhaps phylogenetically related to the more drastic color change in some
Polvgonia (Scott 1388b:. But there is great variation hetween larvae: One
larva was cream all over with tiny brownish-red mottling, a wide subspiracular
eream band (angled upward into a shallow inverted U between scoli), scoli cream,
hut scoli bases orange-ochre on front of body grading uniformly 1o cream on rear
of body. One larva cream with sparse tiny blackish mottling, a dark—-brown patch
on each segment between BDZ & BSD, scoli cream-vellow but scoli hases vellow on
front of body grading uniformly to cream on rear of body. One larva cream with
fine bhlackish-brown mottling, a dark band {interrupted between segments) between
BDZ and BSD scoli, scolli cream {(except TZ scoli tipped by blackish~brown & T3




scoli very slightly tipped) bui scoli bases orange on front of body grading
uniformly to tan on rear., One larva gray with fine brown mottling, a dark~brown
band {(interrupted between segments) runs between BD2 and BSD scoli, a cream band
along BL scoii, the scoli all creamy-gray except BO!, BD2, BSD scoli have
orange-tan bases esp. on front of body (AB-10 scoli gray without brown tint).
Many larvas mostly red-brown because the cream motitling is much reduced, a crsam
subspiracular band (angled upward into a shallow inverted ¥ betwean scoli) runs
haetween BL scoli, weak darker bands {(with less gream motiling) middorsally and
between BDZ and BSD scoli and along spiracles, slight craam dashes in front of
BDZ and BSD scoli {the cream dashes in front of BSD scoli large in some larvaa),
scali cream (T2 scoli darker-tipped in some larvae but not in others), scoli
hases orange on froent of body grading uniformly to tan on rear. One larva
chocolate brown with many tiny white dots, heart-band chocolate with cream
scoli, white dots common beside it, a subdorsal band of cream dashes in front of
cream scoli, a zigzag cream spiracular band, a lateral zigzag cream band, most
scoli cream (except those on TZ black, on T3 tan at base & cream at tip).
Vanessa cardui cardui {(L.). Larva on Cirsium centaursae (W), Tinytown,
Jeffarson Co. Colo., July 3@, 1978. Larvae on Cirsium hesperium and Cirsium
scopylorum, SE Wetterhorn Peak, Hinsdale Co. Colo., Aug. 19, 1873. 3 small
larvae found in silk nests on Qiprsium parryi leaf tops, Tinytown, Jefferson Co.
Colo., July 4, 1981, 2 larval nests found on Qirsium incanum, Lakewood,
Jefferson Co. Colo., Aug. 21, 1991, Ovipositions 10:40 leaf upperside, 10:48
leaf underside, on small (5 cm) L. inganum plant, Lakewood, Jefferson Co. Cole.
April 28, 1992. Oviposition 1@:408, 10:46 C. incanum leaf uppersides of small
plant, Lakewood, Jefferson Co. Colc., April 28, 18982. Larva on Lirsium sp.
reared, Echo Park, Dinosaur Nat. Mon., Moffat Co. Cele., June 11, 1873. Larva
on Cirsium sp. (W), Rociada, San Miguel Co. New Mex., Aug. 23, 1978. Larva on
Cirsium arvense reared, Echo Park, Moffat Co. Colo., June i1, 1873. Larvae on
C. arvense, Tinytown, Jefferson Co. Colo., July 28, 1978 & July 38, 1978.
Oviposition 11:158 §, arvepnse, Timnath, Larimer Co. Colo., Aug. 2B, 1973. 4th
stage larva found in silk nest on top of €. arvense leaf, a wasp emerged, Barr
tLake, Adams Co. Colo., Bept. 8, 1887. Oviposition 18:23 on underside of (.
arvense leaf, Wheairidge, Jefferson Co. Colo., July 7, 1988. 2 silk nesis found
on L., arvense leaf tops, Wheatridge, Jefferson Co. Colo., July 13, 1988. Mature
larva in silk nest on top of . arvense leaf, 0'Fallon Park, Jefferson Co.
Cola., fug. 11, 1988. 5 empty leaf nests found on C. arvense leaf tops, Barr
L.ake, Adams Co. Colo., Sept. &, 1988. | Z-cm-long larva and 2 empty larval
nests found on top of C. arvense leaves, N Fork Clear Creek, Gilpin Co. Colo.,
July 13, 1989. 1 half-grown larva found C. arvense; Red Rocks, Jefferson Co.
Golo., June 18, 1898@. Oviposition 12:2! on edge of §. arvense young leaf,
another ego found on top of the leaf also; Tinytown, Jefferson Co. Colo., June
24, 189@. Half-grown larva on L, arvense; Wheatridgsae, Jefferson Co. Colo., July
7, 1990. 2 larvae found in silk nests on top of (. arvense leaves: Wheatridage,
Jafferson Co. Colo., flug. B, 1998. 2 empty larval nesis found on C. arvense; SW
Greenwood, Custer Co. Colo., Sept. 5, 183Q. 2 larvae found C. arvense leaves,
Wheatridge, Jeffarson Co. Colo., July 28, 1991. 2 larval nests found on G,

arvense, Wheatridge, Jefferson Co. Celo., Aug. 22, 1831. 3 larvae in C. arvense

nests, Wheatridge, Jefferson Co. Colo., Aug. 27, 1881. Larva 0. arvense, Barr
Lake, Adams Co. Colo., Aug. 3@, 1981. Larva C. arvense, Wheatridge, Jefferson
Co. Colo., Sept. 11, 19491, Pupa found in nest of several large Thermopsis
divaricarpa (not a host) leaves loosely silked together but with a 1T ecm gap
between, C. arvense all around; Wheairidge, Jefferson Co. Colo., Sept. 2, 1881,
Larvae on (._arvense and Cirsium vuloare, Rocky Flats, Jefferson Co. Colo., July
24, 1978. Many larvae reared from C. yuloare (G), Bear Creek, Chaffes Co.
Colo., June 9, 197@. Oviposition 11:47 and larva on C. vuigars, Chimney Gulch,
Jefferson Co. Colo., June 28, 1978. Larvas on . vulgare, Tinytown, Jefferson
Go. Colo., July 31, 1978. Oviposition C. wvulgare leaf and old eggshells found,
Goldan Gate Can., Jefferson Co. Cole., Aug. 22, 1883, Oviposition 3:05 on top
of leaf on midrib of C. vulgare, Corwina Park, Jefferson Co. Colo., July 4,
1886. Larva in stilk nest on top of C. vulgare leaf, Barr lLake, Adams Co. Colo.,
Aug. 27, 1988. Three 7-mm-long larvae found on top of Cirsium Pyvulgare leaves,
Halls of Humes Lake, Freeborn Co., Minn., Jupne 22, 1991. 2 half-grown larvae in
5ilk webs on top of Cirsium canescens leaves, E Box Elder Creek, Arapahoe Co.
Colo., June 1, 1985. One Z2~cm-long larva, four "S-mm-long larvae, on C.
canescens, Box Elder Creek, Elbert Co. Cole., May 26, 1991, Oviposition 13:10
C. canescens leaf top, Smoky Hill Road, Arapahoe Co., Colc., May 19, 1932,

Larva in silk web nest on top of Cirsium gchrogentrum leaf, Green Min.,
Jefferson Co. Colo., June 18, 198B5. Larval nests with parasitoids on Q.
gchrocentrum leaves, Red Rocks, Jefferson Co. Cole., July 2, 1986. Two 3rd-
stage larvae in silk web on top of C. ochrocentrum (W) leaves, Red Rocks,
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derrerson Lo. Lolo., June 1b, 13987. Larva in silk nest on 1op of L.
ochrocantrum leaf, Green Min., Jefferson Co. Colo., Sept. b, 1987. 3rd-stage
larva faund in silk nest on top of L. ochrocentrum leaf, Barr Lake, Adams Co.
Colo., Sept. 8, 1987. 5 silk nesis and dung piles seen on top of leaves of (.
ochrogentrum, Soda Lakes SE Morrison, Jefferson Co. Colo., Sept. 8, 1387. 3rd &
4th stage larvae in silk nest on top of C. ochrocentrum leaves, Red Rocks,
Jefferson Co. Colo., May 25, 1988, B mature larvae found in silk nests on top
of C. ochrocentrum leaves, North Table Mtn., Jefferson Co. Lolo., Sept. 22,
1988. Larvae feeding on C. ochrocentrum (previously misidentified as Cirgium
wndulatum), Red Rocks, Jefferson Co. Colo., June 30, 1973. lLarva i em long
found in silk web on C. ochrocentrum leaf top; Apex Gulch, Jefferson Co. Celo.,
June 5, 1939, Empty larval nest found on C. oghrocentrum; Falcon County Park,
Jefferson Co. Colo., July 18, 13890, Half-grown larva found in silk nest on top
of §. ochrocentrumi: Mother Cabrini Shrine, Jefferson Co. Colo., Aug. 30, 199@.

Mature larva found C. ochrocentrum, E Crook, Logan Co. Colo., June 25, 198t,.

Big larval nest C. ochrocentrum, N fork Clear Creek, Gilpin Co. Cole., July 11,
1991. 4~-mm—long larva found under L. ochrocentrum leaf in silk web, Cocal Creek,
Jefferson Co. Calo., July 15, 1991, 2 larvae found C. ochrocenirum, Coal Creek,
Jafferson Co. Colo., July {6, 1991. Parasitoid found next to "3rd-stage larval
skin on L. ochrogentrum, N fork Clear Crasek, Gilpin Co. Colo., July 18, 1391. 3
larval nests on C. gchrocentrum, Apex Gulch, Jefferson Co. Colo., Bept. 5, 1991.
Larva found €. ochrogentrum, Leyden Gulch, Jefferson Co. Colo., Sept. 11, 18981,
“18 larval nests on L. ochrocentrum, Crawford Gulch, Jefferson Co. Colo., June
19, 1992. 720 small larvae in C. gchrocentrum leaf top nests, Tinytown,
Jefferson Co. Colo., June 2, 1992. 7B larval nests on C. ochrocenirum leaf
uppersides, Apax Gulch, Jefferson Co. Colo., June 8, 18992, 1 larval nest C.
ochrogentrum, Green Mtn., Jefferson Co. Colo., June 3, 1392. 4th-stage larva
found in C, ochrogentrum leaf top nest, Guy Hill, Jefferscon Co. Colo., June 22,
1992. Mature larva & 3 nests found on C, gchrocentrum, oviposition 13:18 on
Cirsium arvense leaf; N fork Clear Creek, Gilpin Co. Colo., July 28, 199, 2
larvae Cirsium arvense, 2 larvae Cirsium ochrecentrum, Tinytown, Jefferson Co.
Colo., Sept. 4, 1991. Larvae on Cirsium undulatum (F), Central Plains
Experimental Range, Weld Co. Colo., June 1976. Oviposition 9:38 on C.
undulatum, Horsetooth Res,, Larimer Co. Colo., May 8, 1977. Oviposition 11:37
ot C. undulatum (W), Chimney Gulch, Jefferson Co. Celo., June 28, 1978. Larva
on L. undulatum (W), Tinytown, Jefferson Co. Colo., July 30, 1978. Larva on C.
undulatum leaf, Tinytown, Jefferson Co. Ceclo., July 2, 1988, Oviposition 12:10
C. undulatum, oviposition 12:15 on Anaphalis margaritacea, and 3 aggs {(net in
cluster) laid 12:05 on Artemisia frigida, all Russel Ridge, Douglas Co. Colo.,
June 3, 1973. Oviposition on Cirsium sp. and oviposition on A, maroaritacea,
Lookout Mtn., Jefferson Co. Colo., May 16, 1873. Oviposition 4 eggs 12:10 on A.
margaritacea, Jarre Can., Douglas Co. Colo., June B, 1973. Oviposition 11:42 on
top of Carduus nutans macrolepis leaf, Tinytown, Jefferson Co. Cole., June 8,
1989, Oviposition 18:45 C. 0. macrolepis leaf, nreovip. 12:37 C. n. macrolenis;:
Tinytown, Jeffersen fo. Colo., July 1, 19891, Oviposition 11:59 3 eggs (1 an
phyllary 2 on leaf uppersides), & 4 other eggs found, | larva S-mm—-long found on
leaf top, all on C. n. macrolepis; Tinytown, Jefferson Co. Colo., July 2, 18381,
2 half-grown larvae found on C, n. macrolepis leaves at base (on leaf tops no
webs), Tugker Gulch, Jefferson Co. Colo., July 7, 19891, 4th-stage larva in C.
rn. macrolaepis leaf top nest, Guy Hill, Jefferson Co. Colo., June 18, 1992.
Mature larva found on C. n. macrolemis leaf top, "15 larval nests found on
Cirsium gehrocentrum, 4th-stage larva found in Luypinug argenteus (blue flowered
var.) leaf nest, 3rd-stage and mature larva found on Cirsium jncanum, Tinyiown,
Jefferson Co. Cole., Juna 17, 1992, Oviposition 13:00 C, n. macrolepis leaf
upperside, 12 larval nesis on Cirsium pchrocentrum, Tinytown, Jefferson Co.
Colo., June 1B, 19892, 3rd-stage larva found on C. n. macrolepis nest on grouwing
plant top, 2 larvae found on Cirsium incanum leaf top nests, Mt. Vernon Canyon,
Jefferson Co. Cola., June i5, 1982, ")2 larvae in leaftop silk nests on C.
ochrogantrum, 3rd-stage larva in leaftop nest on C. n. macrolepis, Falcon County
Park, Jefferson Co. Colo., June 27, 1852. 2 3rd-stage larvae (1 among neuw
leaves on top of plant, | on leaf top) and 3 nests on C, n. macrglepis, Z larvae
and ! nest found on Onopordum aganthium leaf tops, 2 eggs found on Lupinus
argenteys (white flowered var.) leaf top bases, Tinytown, Jefferson Co. Colo.,
June 13, 1992. Ovipositions 13:26, 13:31, 13:32, 13:33, 13:34, 14:03 on
Artemisia ludovigiana leaf undersides; 3rd-stage larva found on C., n. magrolepis
leaftog nest (where it had moved from nest beside inflorascence): lst-stage
larva in Cirsium vulgare leaf top nest; drd-stage larva in Cirsium arvense leaf
top nest; Sawmill Guleh Rd., Jefferson Co. Colo., June 29, 18992. Oviposition
12:23 {ryptantha minimg leaf itop, S Midway, Pueblo Co. Cole., May 6, 1992, 4th~
stage larva inside silk web covering top of Malva nealecta leaf (larva died




because of an ant which was dragging larva partly out of the silk weh), Cherry
Creek Reservoir, Arapahoe Co. Colo., Aug. 13, 1985 (the larva formerly
misidentified as Uanessa carve, but probably was Y. cardui). Mature larva in
5ilk nest of 3 M. nenlecta leaves tied together, reared to adult, Wheatridoe,
Jefferson Co. Colo., Sapt. B, 1987. Half-grown larva in silk nest on top of M.
rneaglecta leaf, Bandimere Speedway NE Morrison, Jefferson Co. Colo., Sept. 18,
1987. Empty silk web nest (probably cardui) found on fop of M., nenlecta leaf,
Lakewood, Jefferson Co. Colo., Aug. 8, 198%. 3 silk nests with larval pellets
found on top of leaves of Xanthium pennsyivanicum strumarium, but no feeding
damage noted on leaves s0 not a valid hostplant record, Barr Lake, Adams Co.
Colo., fug. 23, 1989, Oviposition 12:23 on top of Cryptantha minima leaf, S
Midway, Pueblo Co., Colo., May G, 19832, Obviously Cirgium is the major host,
and Carduus and Malva are suitable hosts, and the others may be. Carduus is not
the most preferred host because in 1881-2 I saw fewer larvae on the plants than
on Lirsium despite seeing numerous adults and plants. Larvae live inside a silk
web on top of leaves, generally where the thistle leaf curls upward naturally.
On Carduus, larvae seem to prefer to make nesis on the growing plant tops.

EARLY S5TAGES from Colo.: Immatures de not hibernate in lab. EGG green. FIRST-
STAGE LARVA greenish-yellow with gray top, suranal plate and collar blackish;
head black. MHALF-GROWN LARVA black, T!1 brown on front and top pari and a black
collar with long cream hair, rear half of TZ2-AB gray with thin transverse
vellowish streaks, a black middorsal line edged by cream, scoli black (except
scoll cream on AZ24E where BD1 and BD2 scoli are cream and S0 scoli are reddish-
ochre, and BD! scoli on A357 are tan-cream’, scoli bases are gray {(except BDI
seall cream on AZ24B, BD1 scoli grayish-cream on A357, BDZ scoli cream on T3
AZ24E, BSD scoli ochra on AZ489), spiracles black in a gray round patch, a craam
subspiracular band runs between BL scoli, a cream Y {one fork connected to
subspiracular cream band below spiracle, the other fork connected to SO scolus
above spiracle) extends rearward behind each abdomen apiracle, a cream dash
angles forward & upward from each abdomen BSD scolus, underside of larva gray;
head black with long cream hair. MATURE LARVA hlack, with long cream hair, T1
black, but cream-gray from jusi above the spiracle to underside, on T2-3 a large
cream~-gray patch includes BSD and BL scoli, a middorsal band {interrupted at BDI
scoli) is black with tiny gray spots, this band edged by vellow, on T3-A8 a
rectangular gray area connecis left and right BDZ scoli and touches rear of BDI
scolus (an anteriorly-convex black crescent mark is in this gray area just
behind 01 scolus, though the middorsal part of this crescent is obliterated by
gray on A4-8), two ochre (cream between T2-3 and T3-Al1) transverse lines are on
rear of A1-7 and have motiled gray-&-black areas between and beside them, the
numerous scoli are cream with black spines as follows (but there is some
variation between larvae in the amount of red on scoli bases, so that all scoli
arg light pink on base only and thus mostly cream on many larvae, and sceli are
redder at base on some larva making all sceli look pinkish), middorsal BD! scoli
{present on Ai-8) have bases creamy-gray except narrowly red on AZ46, subdorsal
BDZ scoli (present on T2-A8) have reddish-brown bases (except brownish-red on
T3, brown-gray on Al, and red on A246), a yellow dash extends forward from BDZ
scolus on AZ-8 (ihis dash extends forward as far as ochre transverse line on
some larvae), supraspiracular BSD scoli (present on T2-A1@) have brownish-red
bases, a supraspiracular red-brown band is on abdomen {the hand widest at BSD
scoli, which have brounish-rad bases, narrower & browunish-ochre befuween
segments), a gray lateral band includes spiracles, a whitish—gray band below
spiracles includes the whitish-gray subspiracular BL scoli (BL scoli present on
Al-8, and present but short on T1-3), small bumps above the level of prolegs
also have hairs, underside of larva gray; head black with small blackish
processes, and long hair (each hair brown on basal half, cream on distal half},
no horns. The alternation of color of scolus bases on abdomen segments is the
same kind of alteration found in young Polvnonia larvae (5cott 18988b}, proving
that these genera are closely related. PUPA golden-tan, with a lataral brown
ahdomen band, large subdersal brown abdemen patches are blended inte the ground
calor, many small brown dots on abdomen and top of thorax, a row of tiny brown
dots on each side of antenna, a few brown postmedian dots on wing, a brown
lateral dot on the middle of sach leg, middle of leg may be golden, proboscis
tip brown, many copperv-gpold cones (large subdorsal cones on thorax and abdomen
and smaller middorsal cones on abdomen, a large cone on anterior wing base, a
small cone on wing base below T3, a small submarginal wing cone below A3), a
black lateral band and & black dorsal band on cremastar, ventral part of
cremaster has twe brown clubbed ridges extending forward nearly to AB, middorsal
brown line on cremaster. ADULT HIBERNATION: Fall adults on the Celo. plains and
foothills do NOT migrate (they merely feed on Chrysothamnus nauseosus flouwers),
and adults are generally present in spring without ohserved migration {(ihough
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every 7 years or st a mass migration does fly up from 5W U.5.-Mex.); therefore,
adults must survive most winters in Colo. As proof, T. Cockerell once found an
adult in Boulder, Boulder Co., Colo., in Jan.; and my experiments placing Sept.-
Oct. adults of Vanessa, Polvgonia, and Nymphalis in the freezer indicate that Y.
cardui take just as long as the others to die (all of these die rather guickly
in the freezer, apparently indicating that adults must regquire many weeks of
gradually colder temperatures to develop frosi-resistance).

Vanessa virginiensis (Brury). Larvae inside a nest of leaves webbed together
with silk on Ariemisia ludoviciana (W), Tinytown, Jefferscn Co. Golo., July 29,
1978. Ovipositions 10:45 and 11:15 on {op of leaves of two plants of Antennaria
parvifolia (W) (this female ignored many A. ludovicians plants), Corwina Park,
Jeffarson Co. Colo., July 3, 1986. 2 larvae found in silk web leaf nest on
Anaphalis margaritacea, N Fork Clear Creek, Gilpin Co. Coleo., Aug. 1@, 1987.

Uanessa carve annabella (Field). Larva inside silk wab on top of Malva sp.
leaf, Berkeley, Contra Costa Co. Calif., Feb. 23, 1978. Rare in Colo., but
evidently a native. Having now reared Y. cardui from Malva neglscta (see
above), I now think that the {. "carye" larva from M. neglecta at Cherry Creek
Reservoir (Scott 1986a), Aug. 13, 18985, was probably V. cardui.

Polvgonia_interrogationis (Fab.). Larva on Ulmus americana, Columhia, Boone
Co. Missouri, July 13, 1977. QOviposition 12:14 on underside of Urtica diciga
aracilis leaf, Heimer Myre State Park, Freeborn Co. Minn., June 16, 1986.
Preovipasition on Humuglus lupulus americanus (~psomexicanus), W ldledale,
Jefferson Co. Colo., July 24, 1987,

Polvgonia satvrus (Edw.). Larva on underside of leaf of Urtica dipica
aracilis, Tinytown, Jefferson Co. Celo., July 31, 18978. Many eggs (in clusters
of 3-5) and larvae found bensaith U, d. aracilis leaves, tiny larvae rest on the
leaf underside without a nest and eat holes in it, older (stage 4-5) larvae rest
in a leaf nest made by eating the leaf blade on both sides of the base then
silking the leaf ednes itogether below the leaf, and they eat the leaf from ths
edge, Mt. Vernon Historic Site, Jefferson Co. Colo. 5 June 1984. Preoviposition
10:12 near U._d. gracilis, Tinytown, Jefferson Co. Colo., May 16, 1988.
Oviposition 18:47 2 eggs on leaf underside, 3 eggs found on leaf undersides, all
on U. d. gracilis seedlings; oviposition 18:48 on underside of horizontal dead
weed stem 40 om from U. d. gracilis seedlingy Tinytown, Jefferson Lo. Cclo., May
22, 1990, QOviposition 12:3@ 2 eggs heside each other under Bromus (Bromopsis)
inermis leaf halfway up 15-cm-long leaf, 16 cm from 1@-cm-tall U. d. aracilis
saedlings, preoviposition several times under twigs near U, d. gracilis;
Tinytown, Jefferson Co. Cola., May 11, 1831, Oviposition 14:88 2 eggs on
underside of edge of Humulus lupulus americanus (=nepomexicanus) leaf, 2
preovipositions on H. 1. americanus;: Wheatridge, Jefferson Co. Colo., July 7,
128@. Oviposition 12:33 2 eggs in column on H. 1. americanus leaf underside,
Wheatridge, Jefferson Co. Colo., July 28, 198t. Adults associated with H. 1.
americanus; Wheatridge, Jefferson Co. Coleo., July 24, 1990. Female associated
with B, 1. americanus; Apex Gulch, Jefferson Co. Colo., June 4, 1398,
Preoviposition 14:15 H. 1. americanus; Chimney Gulch, Jefferson Co. Cole., July
26, 1998. Twe flights occur in Colo. at least in the lower mountains and plains
{perhaps Jjust one in the higher meountains). Sceott (1988b) reporis the complete
life history. Adults hibernate. E&E green. FIRST-STAGE LARVA green, becoming
pale yellow, orange—brown on top of Al, 3, 4, 7, A8-10 somewhat broun, with
blue—-green dorsal flush on Ti-3, AZ, 4; head & collar black.

Polvgonia gracilis zephyrus {Edw.). Ovipesition 11:12 on Ribes ceresumn
petiole, Genesee Min., Jefferson Co. Colo., May 22, 1988, Larva on underside of
leaf of R. cereum (W), Tinytown, Jefferson Co. Cole., July 31, 1878. Larva 15
mm long found on R. cereum branch tip, had eaten 3 whole leaves, Tinytown,
Jefferson Co. Colo., July 2, 1991. Female fluttering about R. cersum, | mi. SE
Shingla Creek, Jefferson Co. Colo., May 10, 1830. tarva found on underside of
Ribes inerme leaf reared to adult, 3 mi. W Idledale, Jefferson Co. Colo., June
12, 1984, Egg found on R._ inerme leaf reared to mature larva and pickled,
Tinytown, Jefferson Co. Colo., June 2, 1984, Mature larva resting on top of R.
inerme lsaf & twig, leaves eaten nsarby, E Empire, Clear Creek Co. Colo. July 2,
1888. Mature larva found resting with front parti of body at righi angles to
remainder on underside of R, _inermg branch; Tinytown, Jefferscn Co. Cole., June
26, 1990, R. cereum is probably eaten mosi often, because it is very abundant;
R. inerme is also popular (perhaps even preferred) hut is only locally present.
Two flights in the Colo. feoothills, L June-E Aug. and Sep. overwintering to May;
in the higher mountains there seems to be one flight L July overwintering to M
June. High mountain adults often travel 488 m higher in the mountains after
emergence to feed on flowers {(adulis were common in the alpine zone of Mi.
Evans, Clear Creask Co. Colo., Aug. 3, 1984, where they fed on flowers and the
hostplants were absent, although Ribes was not far away below timberline).




Nymphails milbertli also migrates 1o 1ne alplne zoned £, Q. Zépnyrus makes less b3
of an altitudinal migration than N, milbertji, and the other Folvgonia,
Nymphalis, and VYanessa evidenily make ne altitudinal migrations. Scott (1988h)
reports the complete life history. Adults hibernate.

onia progne_progne (Cramer), Adult associated with Ribes inermes (W), 10
mi. ME Edgemont, Fall River Co., §.D., July 16, 18986, Adult associated with
Bihes cynpshati L. (W), Monroe Can., Sioux Co., Neb., July 16, 1986. Early
stages (from photos sent by Steven Spomer, Lancaster Co. Neb, Ribes
missguriensel: MATURE LARVA colors identical to those of P, progne
nigrozephyrus Scoit (1988b), including the change of dorsal ground color from
ochre on thorax teo cream on rear; the only difference seems to be the darker
gpines, esp. the sublateral spines which are brown (versus cream in
niorgzephyrus & oreas) with orange bases, and the other spines are darker also
{orangish~cream, versus cream), and the sublateral pale band seems slightly
darker {ochre-cream versus cream). PUPA evidently identical to nigrozephvrus,
light brown, most either pinkish-brown or pinkish-clive-greenish-brown.

Polynonia progne niarozepbyrus Scott. Adults associated with Ribss inerme, NE
of Cedaredge, Belta Co. Colo., May 13-14, 21-22, 1984, females laid eggs on
inerme in sleeves on wild plants and in the lab, and many larvae rearad to
adults on inermg. Adults associated with R, iperme, Pine Creek, Douglas Co.
Colo., May 24, 19B4. Adults associated with Ribes leptanthum, Williams Can., El
Faso Co. Colo., May 168, 1984, Adults visit and feed on artificial rotten
fruit/sugar/alcohol bait, Apparently one flight in Ceolo., L July overwintering
to May, though some E July adults occur in the foothills. Scott (1384)
described this ssp., and Scott (1888h) gave the completes life history and
gompared ift with other Polygonia. Adults hibernate.

Polvgonia progne oreas (Edw.). Larvaes found on underside of leaves of Ribes
sp. not divaricatum Douplas {(plants with spiny fruits and stems) reared to
adult, Duncan’'s Mills, Sonoma Co. Calif., June 1, 1974,

Polvoonia faunus hylas (Edw.). Ovipositions 12:40 & 13:04, and 15 other egos
found, all on healthy twigs of Salix bebbiana (plants recollectied and
reidentified at the same site in 1988) shrubs (2 m tall) with leaves just
emerging, the plants growing along a small creek, Russel Ridge, Douglas Co.
Colo., June 3, 1973. 22 eggs found mear or at the ends of S, bebbiana twigs
having young leaves (length 3-15 mm, usually "9 mm, versus 390-180 mm when
mature (12 eggs on side of twig, | egg on leaf bud cap, 4 on leaf underside, 3
on leaf tip, 2 on leaf base), some eggs were clustered (6 eggs were found alone,
3 clusters of 2 e0gs, 2 clusters of 3 eggs, | cluster of 4 eggs), no e2ogs found
on fAlnus incana tenuyifolia, no eggs found Salix monticola, Russel Ridge, Douglas
Co. Cole. May 27, 1988, 2 eggs found (1 mm apart) on bud scale on end of twig
with 12 mm leaves of 5. bebbiana, cther deciducus shrubs (5. monticcla, Salix
exigua, A. tenuifolis, Populus tremyla tremuloides) had no eggs, Tinyioun,
Jefferson Co. Colo., June 1, 1988, 2 eggs found together on underside of &,
bebbiana twig 1 ¢m from twig tip, the leaves just emerging {(longest only 1 ¢m
long, on 7@-cm—~tall plant?, Tinytown, Jefferson Co. Colo., May 18, 19839, Egg
found on underside of red twig of §, bebbiana {(small plant 1/2 m tall) 2 cm from
tip of twig which had 13-mm-long expanding leaves; Tinyiown, Jefferson Co.
Colo., May 22, 1980. About & eggs found on Ribes inerme leaves {(one reared to
adult?, Tinytown, Jefferson Co. Colo., May 26, 188B4. An average of 1.86 eggs is
laid at each oviposition. Scott (1988Bh) reports the complete life history.
Mote: the OLDER LARVA head may nol have an crange inverted-V in hylas as it does
in Calif. pusticus (my one pickled Colo. larva and Clyde Gillette's [pers.
comm. ] Utah larvae lacked it). One flight L July overwintering to May. Adults
hibernate.

Nymphalis milberti (God.). Larvae on Urtica dicica gracilis, Summit 7810,
Iron Co. Utah, June 6, 18978. Larvae on U, d. gracilis, lLakewood, Jeffarson Co.
Celo., July 8, 1971. Larvae on U. d. gracilis, Texas Creek, Fremont Co. Colo.,
July 21, 1971, Larvae on U. d. gracilis, Hillside, Custer Ce. Colo., July 16,
1971, Larvae on U, d. gracilis, Foxton, Jefferson Co. Colo., May 27, 18977.
Larvae on U, d, gracilis, Tinytown, Jefferson Co. Colo., July 31, 1878. Larvae
on U. d. gracilis, Crawuford Hill, Jefferson Co. Calo., June 18, 1398@. Larvae on
U, d. gracitis, N fork Clear Creek, Gilpin Co. Colo., June 38, 1988. Egyg masses
{each about 1@@ eggs in a loose pile!) and gregarious larvae found on leaves of
U, d. gracilis, the older larvae rest on top of a leaf whose edges curl upward
and topether, Mt. Vernon Historic Site, Jefferson Co. Colo., June 5-7, 1984,
Clustar of 1st stage larvae on leaf of U. d. gracilis, SE Golden Gate Can. State
Park, Gilpin Co. Cola., June 17, 1984. Many larvae on U. d. gracilis, Apex
Gulch, defferson Co. Colo., June 2%, 1984, Many larvas on U. d. gracilis,
Cherry Gulch, Jefferson Co. Colo., July 7, 1984, Many larvas (10 on top of leaf
with leaf curled above larva, 1 beneath leaf with the leaf curled below larva)
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en U. d. gracilis, Tinytown, Jefferson Co. Cole., July 15, 1984, Many larvae on
U. d. gracilis, Tinytown, Jefferson Co. Coleo., July 20, 1984. Three clusters of
4th-5th stage larvae on tops of U. d. gracilis (4 larvae were inside a drooping,
base-clipped leaf nest, which probably had been made and abandoned by a Uanessa
atalanta larva), Green Min., Jefferson Co. Colo., June 7-8, 1985. Larva on U.
d. oracilis, Mother Cabrini Shrine, Jefferson Co. Colo., June 18, 1385, 20 2nd
stage larvae on U, d, gracilis, NE Mt, Judge 9182°, Clear Creek Co. Colo., Aug.
8, 1985, | mature larva eating top of plant, 1| larva in leaf nest {(folded
together above larva) with parasitoid pupa beside it, both on U. d. gracilis, NW
Big Turkey Cgd., Douglas Co. Cplo., Aug. 26, 1985 (misidentified as U. atalanta
in Scott 1986). Oviposition 11:4@ cluster of 89 eggs (cluster 5 mm wide, in
several layers) on underside of leaf of small U. d. gracilis, Tinyiown,
Jeffarson Co. Cole., May 15, 1988, “B6 larvae on U, d. gracilis, Van Bibber
Creek, Jefferseon Co, Coleo., May 2B, 1388. Gth-stage larva on top of slightly
curled U. d. gracilis leaf, Tinytown, Jefferson Co. Colo., June 2, 1988. Larva
{prepupa) found on Ribes inerme (the larva wandered ioc this) near defoliated U,
d. nracilis, E Empire, Clear Creek Co. Colo., July 2, 1988. Oviposition 14:17
"145 eggs on U. d., aracilis leaf underside, Apex Gulch, Jefferson Co. Colo.,
April 21, 1989. "4@ "3rd stage larvae on silk web on basal part of U._ d.
gracilis leaf; larvae evidently have an ant-repellent chemical, probably
produced by the ventral neck gland: 5 ants (red, with black abdomen) refused to
walk onto the larval leaf (they ualked ontc leaf peticle 5X then backed away),
then I placed one ant on the leaf tip and it refused 5X to walk near the larvae
over a Z-minuie period, then when I placed this ant on top of larvae it
instantly dropped off of leaf; Tinytown, Jefferson Co. Colo., June G, 1983, 2
larvae 12 mm and 17 mm long found on top of curled up and tied U._ d. aracilis
leaves, "B similar shelters found, Tinytown, Jefferson Co. Cole., July 25, 14989,
Oviposition, she landed and tested many voung low U. d. gracilis plants 19:50-
11:20 before laying, then laid "18@ eggs 11:3@-11:52 in an unstructured pile on
U, d. aracilis leaf underside of plant 19 cm tall; another cluster of "90 eggs
in unstructured pile found Y, d. gracilis leaf underside; Tinytown, Jefferson
Co. Colo., May 22, 1999, & clusters of half-grown larvae found on top of U. d.
gracilis leaves; Tinvtown, Jefferson Co. Colo., June 21, 139@. Several oclder
larvae found on U. d. gracilis; Tinytown, Jefferson Co. Colo., July 2, 1998,

“49 4th- & Bih-stage larvae found on U. d. gragilis, evidently proving the
existence of a second generation; Tinytown, Jeffarson Co. Colo., Aug. 28, 1993.
Mature larvae found on U, d, gragilis; Tinytown, Jefferson Co. Colo., Sept. G,
1990, 75@ Ist-stage larvae in cluster on U, d. aracilis, Tinytown, Jefferson
Co. Cole,, July 1, 19391. 1 "4th-stage & 2 mature larvae found on Y. d.
gracilis, Tinvtown, Jefferson Co. Celo., July 31, 1981 (1 adult femala found
also). "B® Znd-stage larvae found on top of leaf base (breaking leaf down so it
drooped), mature larva found on other leaf, both on U. d. ogracilis, Tinytown,
Jeffersaon Co. Colo., June 13, 1892. PHENQLOSY AND MIGRATION: Evidently there is
usually only one yearly flight in Colo.; first generation overwintering adults
mate and lay eggs in spring, then the larvae are common on the hosts in Juna=M
July, and adults emerge in L June-July, when they seem to migrate high in the
mountains to feed on flowers in L July-fdug. (adults are common on flowers in the
alpine zone throughout the state, where the host does noi growl), then in Sep.
they avidently return te the lower mountains to hibernate. The usual absence of
Aug. larvae, and the abundance of adults in the alpine zone where the host is
absent, seem to prove this altitudinal migration. Further proof: the closely
related Nymphalis urticee L. (Yamamoto 1976) and Inachis iqg L. (Hasegawa 13875)
also make altitudinal migrations in Japan. However, in 13990 there was at least
a partial 2nd generation in the foothills & upper plains of Jefferson Co. Colo.,
based on adults found (Crawford Gulch, June 2@ fresh male, July § fresh adult
seen; Tinvtown June 21 fresh female; Wheatridge July 14 slightly worn male), and
larvae found at Tinviown in late Aug.-early Sept. 1990 which would produce
adults in Sept. Adults hibernate. EARLY STABES from Colo.: EGG green. 15T7-
STAGE LARVA vellowish—-cream, turning bluish—green anteriorly after feeding,
suranal plate & collar black; head black. 2ND-S5TAGE LARVA vellowish-cream, a
subdorsal band of irregular broun crescents, seta bases brown, suranal plate &
collar black; head black. MATURE LARVA black with numerous tiny white dots
(dots more common on rear of each segment, where they are arranged in transverse
bands, and a short streak of white dots extends anteriorly from BDZ scoli), a
middorsal black band (lacking whiie dots), white dots are common beside this
black band forming a whitish band, a cream hand runs between BSD scoli just
above spiracles, beshind BSD on A1-7 an orange-red sireak extends anterodorsally
from this white band almost to BSD, and a white streak extends anteroventrally
from this white band to nearly below spiracle, a gray-centered bhlack band
includes spiracles, a cream subspiracular band, underside creamy—gray except a




large redadish—-brown spot is just anteroveniral to each BL scolus on T2-R7, a hs
midventral brown band, many scoli {(black BD! on AZ-AB & a rudiment on "A9",

black BD2 on T2-AB8, black BSD on T2-AtB®, cream BL on Al-A8 {(extremely tiny on
Ti=3, tiny processes with sefae below BL scolus); head black with long pale
hairs, many short white processes tipped by pale hairs, one shert black
dorsclateral process is also tipped by a pale hair. PUPA golden-tan or golden-
gray~-tan, a light-brown lateral abdomen band, a wide light-brown midveniral
abdomen band, the abdominal cones tipped by coppery-gold.

Nymphalis californica (Bdv.), 7@ half grown to mature larvae on Ceanothus
fendleri, June 17 & 23, 1980, and egg cluster of 80 eggs found on underside of
leaf, July 11, 1888, all Apex County Park, Jefferson Co. Colo. Two larvae on C,
fendleri, Ralston Butie, Jefferson Co. Colo., June 20, 1988. About 78 Znd~4ih-
stage larvae gregariously feeding on C. fendleri, Red Rocks, Jefferson Co.
Colo., May 25, 1988, 77@ 3rd-stage larvae found on one C. fendleri branch, they
eat leaves on the branch tip then sat ioward the base then move to another
branch, Tinytown, Jeffersen Co. Colo., June 2, 1388. Preoviposition 11:32-11:56
en L, fendleri, Indian Peak, Jefferson Co. Colo., April 21, 1983. Larvae of N.
antiopa & N. californica do not make silk naests. There is evidently only ane
yearly flight in Cole., July overwintering to May, because summer adults fasd on
mud etc. but do not show mate-locating behavior (hilltopping in this species)
which the spring adulis do display. Adulits hibernate. Early stages from Colo.:
MATURE LARVA black with many long cream hairs & many tiny cream dots, these dots
grouped into 3 iransverse rows on rear of each segment, a middorsal bhlack band
(interrupted by the cream BD! sceli) is sharply-edged by a light-vellow band
(this band is wide in some larvae, narrow in others), a dark band (caused by
absence of white dots on front of each segment, producing a black area) runs
between BDZ & BSD scoli, a cream band (narrowed to a line just above BL scoli)
runs between BL scoli, a red-brown band runs helow that band, underside cream,
true legs black, side of anterior 8 prolegs light-red-brown, side of A1D proleg
blue-black, a brown midveniral band, all scoli have black-tipped spines, most
scoli are light brown (light-orange-brown in some larvae), BD! sceli (present on
At-8, & a rudiment on rear of "AB") are yellow-cream with a light-brown tip and
sometimes a very narrow red-brown ring around base, except BD] tan on A8, BDZ
scoli (present on T2-A8) are black on TZ with reddish-black base medially and
blue~black base laterally, brown with red-brown base on T3, light-brown with
red-brown base on Al-B, brown on A7, blackish-brown on A8, BSD scoli {present on
T2-A1@) brown on T2 & A7, light-brown on T3-AE with narrow red-brown base, black
on AB-10, BL scoli (present on A1-8) are light-brown with ¢ream base on Al-6,
brown on A7, black with brown base on A8; head blue-black with many pale hairs,
many black processes (some fairly long on top of head including two close
together which almest form a rudimentary horn) are tipped by pale hairs, about §©
tiny white bumps on top of head are topped by a pale hair. PUPA light-gray
(with dorsal areas of Al-4 gray-tan) or tan or dark-brownish-gray or gravish-—
brown or reddish-brown or gray-black in different pupae {(the lighter pupae tend
to have dorsal areas of Al-4 browner), all pupas have tuwc short horns on head
(each horn has hlack on the sides), a keel on T2 (with black on the side of the
tip), two small black-tipped cones on wing base, a small subdorsal black-tipped
cone en T2, small black-tipped middorsal and large subdorsal abdomen cones, the
subdorsal abdomen cones on AZ2-7 are black distally with an orange tip, the
subdorsal cones on T3 & AZ have a wide white base with black tip (the very tip
orange on AZ cone), a white spot is where the subdorsal T! cone would be (it is
absent ), a pale~hrown-edged middorsal abdomen band, a lateral brown abdomen
band, a brown midventral abdomen band, a black dot just dersal to and a black
dot just posteroventral to each black abdomen spiracle, wing has a blackish spot
on tornus and a row of tiny postmedian dots, cremaster has a2 wide black
middorsal stripe & a wide black midventral stripe & a black lateral stripe & a
long subdersal orange ridge and & long subveniral orange ridge, all on
gremaster.

Nymphalis antigpa (L.). Larvae on 8Salix exinua, Mirage, Saguache £o. Colo.,
Aug. 9, 1970. Larvae on S, exicua, lLake Creek Cgd., Custer Co. Colo., Aug. 24,
1878. Larvae on S. exigua, WNW Crestone, Saguache Go. Colo., July 22, 1871,
Larvae on S. exigua, Pruess Lake, Millard Co. Utah June 17, 1972. Oviposition
from before 18:35 (when female was spotted) to 12:88 (when she finished and flew
away) "145 epgs in several layers in a 12x3 mm cylindrical mass around 1.3 mm
wide stem near top of 1/Z2 m tall 5. exigua shoot, she rested upside down on stem
during oviposition, N Fork Clear Creek, Gilpin Co. Colo., July 16, 1988.

Cluster of "257 eggs found on S. exigua forked stem (the cluster was in two
parts, the upper part was 86 eggs 70% of way around twig just above fork, the
other part was 78 eggs 70% of way around twig just below and at fork, fully
joined to "93 sggs all the way around twig base angling up and away from



fork)(1d eggs had hatched, nalt the aggs were dark red, nalf were black with
larva visible within)s; N Greenwood, Douglas Co. Colo., July 23, 19390. Maturs
larva found wandering 1@ m from 5. exigua plant which had "4 mature larvae and
traces of feading and cast skins of "50 deparied larvae:; Tinviown, Jefferson Co.
Colo., Aug. 5, 1991, Larvae reared Salix amvadaleoides, Central Plains
Expaerimental Range, Weld Co. Colo., June 28, 1976. "GO 5th stage larvae
defoliating 5., amvodaloides, "5 larvae wandered to adjacent 5. exicua and ate
it, "6 larvae wandered to adjacent small Populus delicides monilifera
{=gsargentii) and ate ii, lLakewood, Jefferson Co. Cola., June 4, 1988. G5B larvae
on Salix bebbiana (W), N fork of Clear Creek, Gilpin Go. Colo., 2 July 1978.
Larvae on Ulmus pumila, Lakewood, Jefferson Co. Colo. 18981. Larvae on U.
pumila, Fort Cellins, Larimer Co. Colo., 27 June 1976. Clusier of 30 4th-stage
larvae found on Celtis reticulata (the larvae had eaten "20 whole leaves?,
Lookout Mtn., Jefferson Co. Colo,, June 6, 1991, Larvae on C. reticulata lsaves
found by Steven Cary, Ute Lake State Park, Quay Co. New Mex., 14 May 1385,
Diseased dead (almost certainly sprayed with insecticide) half-grown {thus
having fed for some time) larvae found on planted Geltis oggidentalis, Northern
Nursery, N Washington St. X B4th Ave., Denver, Denver (Lo. Cole., June 29, 15973.
1% larvae crawled down C. ocecidentalis trunk onto sidewalk after defoliating
one branch, Lakewood, Jeffersen Co. Colo., June 18, 1888. Ovipositions and even
larvae of N. antiopas are seldom seen, obviocusly because a female probably lays
only 1 or 2 egg clusters during her life. There is undoubtedly only one
generation in the higher mountains, as in Europe (Roer 1970), but in the
foothills and plains two flights occur, bescause avery year fresh adults appear L
June-M July, and I have ofien seen these fresh adults chasing each other in.
mate-locating behavior (perching along creeks and chasing other butterflies)
(hibernating adults generally show mate-locating behavior only in spring?. And
the egg cluster found July 23, 1999, and an oviposition sean by other people in
Denver July 139@, are conclusive proof that two generations cccur on the plains
and lower foothills. And while discarding alcohol vials of preserved insects
that I had collected during an entomology course field trip, I found a preserved
N. antiogpa larva from the second generation (White Rocks, Niwot, 5100°', Boulder
Co., Golo., Oct. 4, 19687:. The larvae found fAug. 24 and July 22 represent
offspring perhaps of the midsummer flight, or perhaps of very late hihernators,
because the localities are higher than the foothills. If only one flight
occurred in the foothills, than the adults would have to diapause and go into
hiding in E Aug., then reappear in M Sept.-0ct. and feed on flowers bafore
hibernating; there is no evidence for this hiding, and N, antiopa rarely occurs
in the alpine zone so does not have altitudinal migratiens like N. antiopa.
Adults hibernate. MATURE LARVA (Colo.) black with numerous tiny white dots
(these dots arranged in transverse rows on rear part of each segment), many long
cream hairs, a middorsal black band (geonstricted or interrupted by the red
spots), a middorsal red spot on T3-A7 (small on T3, successively larger on Al-2,
largest on A3-7)(each red spot is behind scolus BO! and extends laterally to BDZ
scoli and is connected anteriorly to the red left and right bases of the BDI
scolus [the front base of the BD! scolus is blackl, each red spaot has a black
transverse streak in it behind the BD! scolus, and each red spot is partly or
completely divided by the middorsal black band), a black circular subdorsal area
gccurs below each red speot, a longitudinal row of black spots (black because
lacking white daots) near the segment jeints runs along the body between BDZ2 &
B8D scoli, the anterior 8 prolegs red, anal prolegs black, true legs black, a
brown midventral band, long scoli present (BD! on A3-8, BDZ on T2-AB, BSD on TZ2-
A1®, BL on AT-AB), sceoli black except BD! scoli on TZ-AB have base of scolus
shaft orange; head black with long tan hairs, short black processes, no horns.

Melitaeini

Euphvdryvas chalcedona/anicia chalcedona (Dbldy.). Larvae on Castilleja sp.,
Grizzly Flat, El Doradeo Co. Calif., March 24, 1874, Many larvae on Castilleja
foliclosa (H), some larvae on LCastilleja martinii (H), Monticella Dam, Yolo Co.
Calif., March 16-17, 1974. Llarvae on Scrophularia californica and Castilleia
sp. bracts, Alum Rock Park, Santa Clara Co. Calif., March B, 1978. Larvas on
top of leaves of 5. californica, Tilden Park, Contra Costa Co. Calif., March 21,
1978 J. Scott and P, Opler. Larvae feeding on 5. _californica (M), Foote
Crossing, Mevada Co. Calif., May 12, 1974, Tuwo mature larvae feeding on
Orobanche fasciculata var. franciscana, other larvae feeding on S. californica,
Castilleja (green—leaved sp.), and Mimulus sp., 5.4 mi. SW Allegheny, Blue
Ravine, Sierra Co. Calif., May 12, 1874 J. Scoit & Ralph Wells. Larva feeding
on Penstemon antirrhinoides, Chili Bar, Placer Co. Calif., April 14, 1874,
Larva feeding on P. antirrhinoides, Jerseydale, Mariposa Co. Calif., April 2@,




1974, Larvae hibernate.

Euphydrvas chalcadona/anicia wheeleri (H. Edw.}). Larva on bracts of L7
Castilleijs chromosa, S5W Pulpit Rock, Montezuma Co. Colo., May 89, 1983. MATURE
LARVA (Pulpit Rack) black, all sceli have black needles, middorsal spines ochrs
in an orange ochre—-rimmed patch, two small ochre middorsal spots (the posterior
spot smaller) on each segment beside a middorsal black line, subdorsal spines
black, supraspiracular spines ochre on abdomen, black on thorax, all
supraspiracular spines in an orange ochre-rimmed patch, twe ochre spots (the
pasterier tiny) between adjacent supraspiracular patches, lateral
{subspiragular) spines black an abdomen, ochre on thorax, a few tiny pchre
lateral dots, sublateral spines ochre, a few small sublateral ochre spots,
underside blackish—brown, a midventral blackish-brown line on either side of
which is an ochre patch on abdomen (on proleg segments the ochre patch is on
anterior base of proleg’; head hlack.

Euphvdrvas chalcedona/anicia bernadetta (Leuss.). Adultis associated with
Castilleja flava (a few Penstemon sirictus also present at site), SW Hot Sulfur
Springs, Grand Co. Ceolo., June 38, 1989. Adulis associated with L. flava, 1/2
mi. N Silvertherne, Summit Co. Colo., July 3, 1989.

Euphvdryvas chalcedonafanicia anicia (Dbldy. & Hew.)('brucei" Edw.). Pupal

shell found on Castilleia ogcidentalis leaf, and adults associated with this
plant (no other Scrophulariaceae nearby), Loveland Pass, Clear Creek Co., Colo.,

July 22, 1983, One older larva on Potentilia sp. (no feeding damage on plant,
evidently just a wandering larva), Mi. Sherman, Park Co. Celo., July 17, 1988.
fAbout 2@ half-grown apparently-diapausing larvae on underside of rocks
apparently in diapause, Uncompahgre Peak, Hinsdale Co. Colo., July 18, 1988; the
presence of adults and half-grown apparently-diapausing larvae in abundance at
the same midsummer time proves that in the alpine zone many individual life
cycles are biennial or longer., Half-grown larvae hibernate. OLDER LARUA (Mt.
Sherman) black with many ochre dots, spines black, middorsal scoli have orange
bases, a middorsal black line is edged by an ochre hand of irregular spots,
supraspiracular spines with orange hases, in an ochre band of irregular spois,
sublateral spines ochre-brown on TZ2-abdomen, in an ochre band of irregular
spots, underside blackish-brown with ochre spots, a midveniral blackish~brown
band edged on A1-2 and A7-9 by an ochre band and spots, proleg bases ochre; head
black. MATURE LARVA (Uncompahgre Peak) same as Mt. Sherman larva, but the bands
on body are gray (not ochre)y the Mi. Sherman larva was pickled, so perhaps it
was gray in nature as well. PUPA {(Uncompahgre Peak, Loveland Pass) white with
many black streaks and marks, and middorsal, subdorsal, supraspiracular,
subspiracular, and subveniral rows of orange-behind-black spots (the latter
three rows only on abdomen), the first three rows of spots are on cones (each
cone except the anterior middorsal cones has a black crescent clasping its
anterior base and an orange semicircle on the anterior top).

Euphvdrvas chalcedona/anicia anicia-capella ("egurvtion" [Meadl). Larva on
Castilleja integra (G) bracts raised to adult, NE Rosita, Custer Co. Colo., June
1970. PUPA (Roaita) white with brouwnish—ochre marks and tiny black markings
{pupal markings shaped like those of ssp. brucei including the black-and-orange
dorsal bumps, but black markings much smaller esp. on wingl, base of eclosion
flap mostly blackish-brown.

Euphvdryas chalcedeona/anicia capella (Barnes!). 40 larvae in silk wab on
Penstemon vironatus asagravi, fApex bulch, Jefferson Co. Lolo., Aug. 13, 18978,
Larvae inside silk web covering nearly-defoliated plants like a nylon stocking
on P, v. asagravi (W), Idledale, Jefferson €o, Colo., Aug. 8, 18378, Three
clusters of eggs and larvae on P. v. asagravi (W), Tinytown, Jefferson Co.
Colo., Aug. 1@, 1978. Two eog clusters on P._v. asagravi, Golden Gate Can.,
Jefferson Co. Colo., July 3, 1880. 20 eggs found on undarside of leaf of P. v.
asagrayvi, Tinytown, Jefferson Co. Cole., July 21, 1884. Two silk nests
containing 2nd-stage larvae on Penstemon glaber (=alpinus? (W), Tinytown,
Jafferson Co. Lolo., July 29, 1978. Seven egg clusters on underside of leaves
of P. alaber, Tinytown, Jefferson Co. Colo., July 2, 1988. Cluster of "40 "Znd-
stage larvae found in silk nests ({he whole plant covered with some silk) on B,
alaber, 3 other plants had no larvae, several P, v. asagrayi plants had no
larvae, some Pensiemon virens had no larvae, some VYerbascum had no larvae, a feuw
Castilleja miniata had no larvae, Chief Hosa Lodge, Jefferson Co. Colo., Aug.
16-17, t989. No larvae seen on | P. alaber, "30 P._virens, "48 Linaria
vulgaris, Tinytown, Jefferson Co. Geolo., Aug. 21, 1989. Cluster of "58 ist-
stage larvae found in big silk web around several Linaria genistifeolia dalmatica
leaves, no larvae were found on "30 P. virens and 20 C. miniata, Tucker Gulch,
Jefferson Co. Colo., July 13, 18989, 33 clusters of larvae (most Znd, some 3rd,
some lsi stage) in silk nests found on L. g. dalmatica leaves, most clusters 1/3
to 2/3 from base io top of plant, some clusters covering several leaves; no
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larvae found on 7158 €., miniata or 158 P. virens or 15 Verbascum plants;
Tucker Gulch, Jefferson Co. Cole., July 27, 1989. 9 clusters of 1st-3rd-stage
larvae found on L, Q. dalmatica (a million or mare plants occurred), 2 clusters
of 1st-2Znd stage larvae found on two P. _olaber plants (only 3 plants found,
proving that this is a faverite host), "45 £. miniata plants had no larvas, "62
Castilleia integra plants had no larvas, "15 Yerbascum plants had no larvae, “50
B. virens planis had no larvae, Tucker Gulch, Jefferson Co. Colo., July 31,
1883, 13 clustiers of 1st-3rd-stage larvae found on L. g. dalmatica, "15 Q.
integra plants had no larvee, "4@ C. miniata plants had no larvae, “25 P. virens
plants had no larvae, 3 P._glaber plants had no larvae, "3 Uerbascum had no
larvae, Grawford Hill, Jefferson Co. Colo., Aug. !, 1989. 1t cluster of "2nd-
3rd-stage larvae found on L. g. dalmatica (plants very common but only 1 cluster

sean), 10 . inteara plants had no larvae, 2 Verbascum had no larvae, Mi. Zion,
Jefferson Co. Colo., July 28, 1989. 1 cluster of "20 "2nd-stage larvae found in
curled dried L, o. dalmatica leaf, the lower 2/3 of plant eaten & dried, the
enly cluster seen among "300@ plants checked, Van Bibber Creek, Jefferson Co.
Colo., Aug. 8, 1889. . No larvae found on many L. a. dalmatica, some Verbascum,.
some P, virens, E of Shingle Creek, Jefferson Co. Colo., Aug. 17, 1989. No
iarvae seen on many L. o, dalmatica, some L. vulgaris, a few P. virens, "15 P,
V. asagravi, some Yerbascum, | C. miniata, Apex Gulch, Jefferson Co. Colo., Aug.
24, 1989, 0Of {1 P. glaber plants examined, 1 had empty mature larval web nest
covering a S-em~long area of jleaf & stem, 3 had | eogg cluster, 2 had 2 enq
clusters, | had 5 egg clusters, 4 had none, (4 of the 12 egg clusters were light
reddish, perhaps due to diseasel); ! L. a. daimatica plant {of many examined) had
1 ¢cluster of yellow eggs on leaf underside and 2 clusters of red-brown egas on
leaf upperside (the only clusters noted on leaf upperside, all others were on
underside’); the 4 preserved clustiers had 44, 84, 112, and 130 eggs; Crawford
Hill, Jefferson Co. Colo., July 1, 1880@. Cluster of "16 half-grown larvas in
curled L. a. dalmatica leaves silked shut; Mt. Zion, Jefferson Co. Colo., Aug.
14, 1996. Cluster of "30 lst-stage larvae in 2 silked L. n. dalmatica leaf
topss Beaver Brook Trail, Jefferson Co. Colo., Aug. 14, 193@. "1§8 larvae found
in curled leaf nest of L. a. dalmatica; Apex Gulch, Jefferson Co. Colo., Aug.
20, 1396, Cluster of 20 larvae found on L, g. dalmatica; Apex Gulch, Jefferson
Co. Colo,, Aug. 23, 1980. L. o. dalmatica is an introduced Mediterranean plant,
now enormously abundant in the Front Range foothills on open E- and &5-facing
slopes {(and some dry N-facing slopes), and B3 larval clusters were found on it;
normally E. ¢./a. capella is rare, but in 1989 il was extremely common in an
area centered on Tucker Gulch (it was fairly common but less so nearby at Mt.
Zion, Guy Hill, and Van Bibber Cresek, three sites at the periphery of the
population explosion), and rather common at the Tucker Gulch epicenter also in
1990, evidently because the Tucker Gulch population developed (evolved?) the
ability to eat the plant, then the abundance of the plant led to an infestation:
the native hostplants (Penstemon virgatus asagrayi and P. glaber=alpinus) are
uncommen in the foothills, which explains the usual rarity of capella.
Castilleia miniata and G. inteara are not hosiplants, evidently becauss females
do not like their biocchemicals. O0Other Scrophulariaceae are not hestplants
probably because of physical deficiencies as well as for probable biochemical
reasons: Linarja vulnaris leaves are too narrow and the plants too small to
support a larval cluster, Verbascum is very hairy, Penstemon virens is very
abundant but has very tough dry leaves, Panstemon secundiflorus has very
glaucous leaves; no buiterfly eats the latter three as far as known, although
there is a record of E. ¢./a. capella on P, secundiflorus in Larimer Co. Colo.
(which must be a rare occurrence if the plant was correctly identified) and
Precis coenia sometimes eats L. vulparis). Half-grown larvae hibernate. EGG
pale-green when laid, becoming pale yellow; some eggs are pale-red, evidently
due to virus or heat death. FIRST~STAGE LARVA orangish-yellow, after feeding
greenish on top of Tt or T2 to AZ, later becoming light brown; head & collar
black. MATURE LARVA (Tinvitown) white with black spines, some scoli {(middorsal,
supraspiracular? have orange bases as in ssp. "brugei®, larva resembles brucei
but body ground color white due to expansion of the white bands of "brucei”
nearly all over the body: head black.

Euphydrvas editha beani {(Skin.)(=hutchinsi McD.=gunnisonensig Brown=alebarki
F.)., Adults asscciated with Casiilleija flava (a few Penstemon strictus also
present at locality?), SW Hot Sulfur Springs, Grand Co. Colo., June 3@, 1388

Popladrvas minuta minuta Edw. 18 eggs in cluster on leaf underside of

Penstemon jamesii {(det. J. Scott, and flowering plants found here on May 28,

1985 det. by W), E of Abboti, B208°, Colfax Co. New Mex., Sept. 11, 1978, 25
eggs on underside of P. jamesii leaf, Tavlor Springs, B@82', Colfax Co. New
Mex., Sept. 11, 1978. Many eggs and larvae on underside of P. jamesii leaf,
Eagletail Mtn., Colfax Co. New Mex., Sept. 13-14, 18980. Cluster of 32 vellouw




eggs on underside of P. jamesii (W) leaf, Eagletail Min., Lolfax Lo. New Mex.,
May 27, 1985. Egg cluster on underside of leaf, and two plants with first-stage
larval feeding damage, all on P, jamasii (W), 18 mi. WNW Tucumcari, San Miguel
Co. New Mex., May 13, 198b. Adults assoc. P. jamesii (W), Canadian R. W of Roy,
Mora Co. New Mex., May 12, 1985. Five egg clusters on underside of Penstemon
albidus (blue-~flowered variety)}{W} leaves, Caprock S5 of San Jon, Quay Co. New
Mex., May 13-14, 1985 (planis of Penstemon secundiflorys~—-not a host-~-at this
site showed no evidence of B, minuta feeding or eggs). Three egg clusters (24,

29, and 33 enos) and other Ist-Znd-stage larvae found on underside of Penstemon
cobaea (det. J. Scott and Roy 0. Kendall) leaves, some larvae diapaused even
this early in year, Seymour, Baylor Co. Texas, May 1, 1872. Scott (1974h)
reared adults from this site, released reared females in front of Colo. arachne
males to obtain matings, reared the F1 offspring, released F1 females in front
of wild Colo. arachna malss to obtain matings, and reared the backcross

of fspring: in the lab, minuta larvae ate lsaves of P. _gobaea, Pensismeon
gonfertus (W), P, confertus procerus (W}, young P. secundiflorus (W), Panstemon
whippleanus (W), Benstemon strictfus (W); F1 hybrid (ssp. minuta female X ssp.
arachne male) and backcross (F1 female X grachne male) larvae also ate voung P.
secundiflorus and other Penstemon. Half-grown larvae hibernate. Early stages
(see also Tabhle 2): MATURE LARVA entirely orange (in Baylor Co. Tex. and Colfax
Co. N.M.,3 versus white in arachne?) including the subdorsal scoli {(which are
orange with black tips in ssp. minula and arachne), except all ather scoli
black, a narrow middorsal black line on T2-3, middorsal black scoli have some
black around base, subdorsal scoli bases have black tapering forward and
rearward to form an interrupted black band; head orange, with a hrown patch
around eyes, and a thick brown curled mark rasting on top of frontoclypeus (no
brown spot beside this mark or a very weak one, whereas arachne usually has a
brown spot), lower part of frontoclypeus brown. PUPA white with many black hars
& spots & orange dorsal cones: front of head has a black ventral spot on each
side, and often a brown anteraoventral fransverse rim, eye cream, orbit and just
below it hlack, a black oblique rectangle angles from bottom-middle of orbit i{o
base of proboscis, posterior end of frontoclypeus narrowly black, probescis
mostly blackish except for a cream patch near bhase of middie leg, which patch is
just ventral to the rear half of the white base of middle leg (middle leg then
has a blackish har acress it and distal part is ¢ream), hindleg blackish except
dark-cream at extreme base and a cream bar across leg just beyond point where
middle leg ends, antenna has alternating black and orangish bars (except shaft
has an crangish streak down it medially, and the bulbous antenna base has a
craamy sliver medially and a creamy bar distally), anterior edge of T! has a
small subdorsal oval, Tl1 spiracle orangish~black, anterior edae of T2 has a
triangular spot (this spot in arachne is usually widened medially to ofien join
its fellow on the othar side, but ccecasionally is triangular also) pointing
rearward near midventral line, this triangular spot often narrowly-connected
(seldom connected in arachne) to a curled black mark (which starts above
anterior wing base, exiends upward just in front of a subdorsal orange cone,
than rearward [and angles slightly medially; where it comes close to its fellow
on the other side there is a slightly—-orangish spotl, then postarolaterally to
widan where it touches T3}, touching the T2 curled mark is a black mark on T3
Jjust bhelow a subdorsal orange cone and a small black spoi just above cone, ths
anterior rim of A1 is blackish between a slight middorsal cone and a slight
subdorsal cone {(hboth cones very rudimentary and black with a slight amount of
orangish behind), A2-8 have a middorsal anterior hlack semicircular crescent
{only the front half of the circular spot present) that encloses an orange
middorsal cone, AZ-8 also have a subdorsal black crescent (similar in shape &
orientation but widar from side-to side than the middorsal crescent) enclosing
an orange subdorsal cone {this cone more posterior than middorsal cone [in
middle of segmentl), (the subdorsal black cresgents are longest from side to
side on A2-B, shorter A7, shortiest AB)(the middorsal and subdorsal crescents are
often fused anteriorly on AZ2-3 in mipnuta, seldom in arachne), on A2 the
subdorsal crescent extends anterolaterally to laval of spiracle, on A3-4 the
subdorsal crescent alsc extends anterclaterally 1o level of spiracle and ends
just anteroventral to a supralateral oranoe cone, the posterclateral corner of
A2 & A3 have a black triangle that anferiorly includes spiracle, Al-9 each have
a narrow black posterior rim (continuous from middorsal to
supraspiracular)(front—-to-back thickness greatest on AB) just in fronmt of the
black middorsal/subdorsal crescents of the segment behind (this posterior black
rim is present on all minuta {though weak on a fewl buil absent on A4-6 of most
arachne [except one has i1 on AR, and one has a sireak representing lateral part
of black rim on A4-61), AY has no cones but has an anterior subdersal black
patch, Ai® has a subdorsal band extending onto the dark-brown cremaster, A4 has
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g2 black oval whose side touches posteroventral halt o splracle, no—{( nave a
black oblique streak containing spiracle {(extending froem just above & hehind
spiracle anteroventrally ithen curving posteriorly a bit) that has some orangish
flush behind it, A8 has a little blackish in front of and below spiracle and
some orangish behind, AS has a black lateral spot that extends back along
cremaster, A5S-9 have anterior (but in middle of A9) black rectangles just
lateral to the midventral line and A1® has a similarly-positioned black band
extending onto cremaster, A4-7 have midveniral black patches {(on rear of A4,
mostly on front and rear of AS5-6, on front of A7), crange-brown is between these
two rows of ventral spots of AS~10, A5-6 are narrow ventrally, A7 very narrouw,
A8 constricted to nothing ventrally, A9 has midventral sex-mark and two small
orange-tipped hlack projections (ihe anterior ends of the two sustensor ridpes
of cremaster base), the brown cremaster has wide lateral shoulders prior to
cremaster tip, wing base has a transverse black dash next to antenna, an
transverse corangish-brown dash behind it, a black rectangle extending
posteriorly from that, then a short transverse narrow black streak, then several
small black streaks beside a transverse black crescent {slightly—-concave
anteriorly) that touches anterclateral corner of T3 (all these wing base marks
have orangish-brown between them), a tiny black spot is below this crescent near
antenna, hindwing base has a black spot, hindwing sliver is orangish-brouwn, a
blacgk irregular patch is on anal margin of wing just below AZ, wing margin is
orangish~brown on ternus, a black rectangular mark on tornus is partly divided
by a submarginal orange-brown line that extends to apex where it runs through a
transverse apical black patch, 3~4 black postmedian longitudinal streaks (ithe
upper oval) are just above antenna, in middle of wing a black patch extends
posteriorly then turns anterovenirally for a short distance, between 1ts turn
and the tornal black mark are 1-2 small black spots {(often a blasck dot above the
front of a lengitudinal black streak)?, in minuia the tornal mark and mid-wing
patch are usually separated by these small spots but occcasionally are connected
by black, whereas in arachne most individuals have tornal mark and mid-wing
patch connectied. The taxonomy of P._minuta has been subject ta much
incompetence in print. In several characters arachne falls betwsen monache and
minuta (antenna club coler, width of unh red and white bands; minuta is not
extinat in the U.5. as the Kerrville types are similar to extant N Tex.~E N.M.
populations: both arachne and minuta fly in Colfax Co. New Mex. (the latter 23060
feet lower on the plains) where intermediates may occur (adults are rather
similar and the larvae show the greatest difference between these two ssp.; the
most extreme examples of minuta (thick black unh marginal line etc.) are in E
Mex., which may represent a new ssp.

Poladrvas minuta hybrids {of Scott 1374h). MATURE LARVA (F! ssp. minuta
female X ssp. arachpe male) intermediate in black bands & orange ground color to
arachne & minuta:r slightly-whitish orange {(cleoser to minuta in celor}) a narrow
middorsal black band, a partial blackish band is formed of a brown patch in
front of supraspiracular scoli and a small amount of brown behind, a narrcuw
blackish line is below subspiracular scoli. PUPA (F!) intermediate, posterior
black rim on top of A4-E very narrow on AS-B, absent on A4, tornal spot
connected or not to midwing spot, AZ2-3 middorsal & subdorsal crescents touching.
MATURE LARVA and PUPA {(of backcross, F1 female X arachne male) very similar to
arachne in appearance.

Poladrvas minuta arachne Edw. Oviposition Penstemon viroatus (W), Cripple
Creek, Teller Co. Colec., Aug. 1969, 4 larvae on P._virgatus asagrayvi (W), Graen
Mtn., Jefferson Go, Colo., Aug. 14, 1978. Adults associated with P. v,
asanrayi, | mi. up N Fork Clear Creek Can., Clear Creesk Co. Colo., July 25,
1987. Oviposition 12:25-12:31 35 eggs on underside of leaf of P._v. asagravi 5
em seedling, Guy Hill, Jefferson Co, Cole. June 8, 1988B. Oviposition 11:91 3
egos (I disturbed her trying to get photo and she flew away, and would have laid
many more eggs) in cluster on P. v. asagrayi, Guy Hill, Jefferson Co. Colo.,
June 17, 1988; on June 18 I looked at this same leaf and found shiny spots where
“?5 eggs had heen laid in a cluster, so the female must have returned to this
game leaf and laid 22 more egos, then all egos were eaten by a predator.
Preoviposition 10:33, cluster of 64 eggs found under leaf, all on P._v.
asagravi, N fork Clear Creek, Gilpin Co. Colo., July 11, 1991. Egg clusters
(28, 27, 52 epgs) found under leaves, a 2nd and a “3rd-stage larvae found on
leaf bhases halfway up plants, all on P. v. asagravij N fork Clear Creek, Gilpin
Co, Colo., July 29, 1991, Adults associated with common Penstemon albidus which
is surely the hostplant on the plains here (a few Penstemon angustifolius
occurred but this plant has thick glaucous leaves like P. secundiflorus which P.
m. arachne shuns), E Box Elder Creek at Quincy Ave., Arapahoe Co. Colo., June 4-
5, 1988. Adults associated with common P. albidus {(a few P. secundifiorus
present which arachne shuns, no P. anqugtifelia seen), £ Delbert Rd., Smoky Hill




Rd., Arapahoe Co. Coleo., May 189, 1892. Encugh evidence is now available ito be 81
certain that P, v. asagrayi is the main hoestplant in the foothills of the Front
Range. Pegnstemon glaber is occasionally eaten (there is a published record for
P. nlaber [{as P. alpinusl fraom Larimer Co., J. & G. Sperry 1832 Bull. So. Calif.
fAcad. Sci. 31:8), but it is rarer than B. v, asagravi; Penstemon gracilis could
he used but is very rare (I have foumg it only at Corwina Park); P. albidus is
no doubt a host on the plains. Penstiemon virens is very abundant (by far thse
commonest Pensiemon? bui its leaves are very tough (it is restricted to N~facing
slopes which may also be undesirable’) so it is shunned; Penstemon secundiflorus
has thick glaugous leaves and is shunned; "P. barbatus torreavi" was reported as
a hostplant in Boulder Co. in the Front Range (J. Emmel, 0. Shields, D.
Breedlove, J. Res. Lepid. 9:238), but this plant was misidentified because P.
barbatus does not occur. within 1800 miles of Boulder Co. (the closest site is
Manitou in El Pasoc Co., W. Weber pers. comm.), and probably was P. v. asagravi
which has similar leaves. Lab larvae ate Pepstemon whippleanus (W), voung P. v,
asagravi (previously identified as P. secundiflorus, which is doubtfully eaten?,
Penstemon griffinii (W), P. barbatus, and Penstemon pinifolius., G&cott (1974b)
details scology, behavior, and movements and studies hybrids bhetween minuta and
araghne. Neither B, minuta ssp. has larval nests. Half grown larvae hibernate.
Early stages from Colo. (see also Table 2): EGG pale vellow. 1ST-STAGE LARVA
yallowish-cream, turning greenish-cream anteriorly after feeding, with dark-
trown seta bases, suranal plate, and collar; head hlack. MATURE LARVA white,
with a middorsal wide black line containing black scoli, next a wide white
subdorsal hand containing (and interrupted by) orange {(black-tipped) subdorsal
scoli (oranpe just in front of this scolus, and the narrow piece of white band
is replacad by orange just above scolus), a wide black supraspiracular band
containing black scoli (except the T2-3 scoli are just below this band in the
next white band), a wide white band containing black spiracles and subspiracular
blacgk scoli, underside dark-brown {(the upper edge of this brown aresa is
sometimes a blackish—-brown line), in this brown area are paired small scoli just
above level of prolegs (body sometimes orange around these scoli), a veniral
band of white motiling coniains legs & prolegs, a midventral dark-brown line is
on abdomen of at least some larvae, all scoli black except subdorsal ones, legs
black, prolegs orange; head orange, with a brown patch around eyes, and a thick
brown curled mark resting on top of frontoclypeus, a very wesak or fairly
distinct brown spot (absent or very weak in ssp. minuta) ocecurs lateral to the
lower part of this mark, lower part of frontoclypeus somewhat brown. PUPA white
with many black bars & spots, & dorsal orange bumps {(middorsal, subdorsal,
supralateral bumps?), pupa very similar to minuta (see it for description},
axcept a posterior black rim is absent on top of A4-B (except one has it on AB,
and one has a streak representing lateral part of black rim on A4-B)(versus rim
presant on all minuta, though weak on a few), the black mark on wing tornus is
usually connected to mid-wing patch {versus usually separated in minuta’, black
wing marks are thicker (at least in offspring of some females), the spot on
anterior adpe of T2 is wsually widened medially to often join its fellow on the
other side (spot usually triangular in minuta) and the spot is rarely connected
to curled mark (often narrowly connected to curled mark in minuta?), the black
middorsal and subdorsal crescents on AZ2-3 are usually separate (versus often
fused anteriorly in minutal.

Table 2. Differences between Ppladryas minuta minuta & P. m. arachne.

Trait minuta arachne
larval (older) . @range white
ground colar
larval gena brown spot absent brouwn spot fairly
beside broun or very weak distinct or very weak
curled mark

pupal black present (ihough weak absent (except present

posterior rim on saveral) laterally on one, presant

of top of A4-B on AE on one)

pupal black wing tornal mark usually tornal mark usually

spots separated from mid-wing connected to mid-wing
patch by several smal patch

spots
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pupal black spot usually triangular, usually widened medially,

on anterior esdge aften narrowly connected rarely connected to
of T2 to curled mark curled mark
pupal middorsal often fused together usually separate

& subdorsal hlack antaeriorly
crescents AZ-3

Chlosyna theona thekla (Edw.). 15 larvae found on Castilleja lanata bracts
reared to adulis, Guadaloupe Can., Hidalgo Co. New Mex., Aug. 4, 19853 third-

stage larvae hibernate.
Chlosyne leanira leanira F. & F. Larva on (astilleia sp., Jerseydale,

Mariposa Ce., Calif., April 20, 1874, Many larvae on (astilleja foliolosa (H)

and Castilleja martinii (H) rearsed to adults, Menticello Dam, Yolo Co. Calif.,
March 16-17, 1974. Larvae on Castillejs sp., Del Puerto Can., 22 mi. W.
Patterson, Stanislaus Co. Calif., May 22, 1971, Larvae on Qastilleia sp., Alum
Rock Park, Santa Clara Co. Calif., March &, 189780. Larvae of all C. leanira ssp.
eat the flouwer bracts. Ones vearly flight.

Chlosyne leanira alma 5trk. Larvae on Castilleija chromosa (H), Brunswick
Can., Ormsby Co. Nev., April 21, 1974, Larvae on (. chromosa (H), Red Rock
Can., Kern Co. Calif., May &, 1974, Larvae on 0. ghromosa (W) reared to adults,
W of Uravan, DOolores River, Montrose Co. Colo., April 28-30, 1978. Larva on C.
chromosa reared te adult, t-2 mi. N Mesa Cp. line, Dolores River, Mesa Co.
Colo., May 1, 1978. One yearly flight.

Chiosyne leanira fulvia Edw. Many larvae on Castilleja inteogra (W) reared to
adults W & SW Pueblo, near Besulah, and E Wetmore, all Pusblo Co. Colo., 1968~
1979, Oviposition 15:39, a female resting on ground laid one egg cluster on
underside of lowermost leaf of plant base of C,_integra, E of Wetmora, Puseblo
Co. Colo., July 5, 1978. Larva on Q. integra, Smith Creek Cgd., Custer Co.
Colo., July 27, 18970. Larva on C. integra reared to adult, Green Min.,
Jefferson Co. Colo., Aug. 12, 1977. LlLarvae on C. integra, W of Pagosa Jct.,
Archuleta Co. Colo., Aug. 28, 18977. Larvae on 0. integgra, 9 mi. E of Huy. 15§
on road te Pagosa Springs, Archuleta Co. Colo., Aug. 28, 1977. 30 eggs on base
of stem of €, integra reared, 1 mi. 5 Cochiti Bam, Sandoval Co. New Mex., Sept.
8, 1977. 5 larvae on C. jinteqra bracts, 18 mi. WNW Tucumcari, San Miguel Co.
New Mex., May 13, 1985. Larvae on (. integra bracts, Caprock § of San Jon, Quay
£o., New Mex., May 14, 1885. Steven Cary found larvae on C._integra (W), Cooke's
Peak , Luna Co. New Mex., May ti-i2, 1885, 2 females flew out from under
Castilleja lanata, Guadaloupe Can., Hidalgoe Co. New Mex., Aug. 4, 1988. 17 epgs
found on dorsal surface (twisted so facing ground) of 1Z-mm-long leaflet from
base of plant main stem "1.5 cm above ground, 2 mature larvas found on bracis,
female preoviposition 14:20, all on C. sessiliflora (C. sessiliflora is the only
hest here because [. integra--the usual host in $ Colo.--is absent), § Midway,
Pueblo Co. Cole., May B, 1992. "8 larvae "8 mm long found on £, sessiliflora
{Wi){the only Castillejs present) bracts; S Gothenburg, Dawson Co. Neb., June 7,
1999 (and adults associated {, sessiliflora there June 30, 1985, June 17, 1887).
Adulis associated with C. sessiliflora (no inflorsscences seen), SW Medicine
lLodge, Barber Co., Kans., Sept. 4, 1986. Adults assoc. L. sessiliflora in W
Kans. (5teven Spomar pers. comm.). Females oviposit bensath lower leaves, and
stage 1-2 larvae seem to eat the lower leaves, whereas older larvae eat the red
bracts where they are very conspicuous; even clder larvae may eat mostly leaves
in late summer when the plants (esp. C. sessjilifloral seldom flower. Three
yearly flights. Half-grown larvae hibernate. EGG greenish-yellow, "21-22
vaertical ribs on top. 1S5T-STAGE-LARVA tan—green, collar and head dark-chitin-—
brown (note: the "ist-stage" larval head drawn in Scott [1973] is really 2nd-
stage). SYSTEMATICS. &Ssp. pariaensis (Smith & Brock) was named as a ssp. of C.
fulvia, but is obviously intermediate betwsen agalma and fulvia in adult traits,
because it has two characters like alma (hostplant and single generation), is
intermaediate in the color of wing upparsides, and has two characters like fulvia
(unh postbasal pattern and palpi color). 1In addition, the color pattern of
larval body & head (Scott 1986b) of L. leanira (includino fulvia) follows clines
or step~clines whose midpeoints do not support dividing the species in Smith &
Brock 's arbitrary manner: older larval ground color is orange (Calif. leanira, W
Nev. alma), vellow—-orange (W-C Colo. alma, S Utah pariaensis)}, crange-yellow (8§
and C Colo. fulvia), yvellow (Ariz.,) indicating the midpoint of the cline in C

Colo.; black bands are very wide in Baja Calif. (Ralph Wells pers., comm.), quite .

wide in § Calif., narrower elsewhere, indicating a midpoint of variation
somewhere N of Los Angeles; the black subdorsal band contains many white dots in




§8p. lednlivda and wrigntl but not In otner ssp. indlcating & midpolnt or
variation somewhere in the W adge of the Mojave Desert; the older larval head is
black in wrighti and leanira and alma, reddish-brown (C Colo. fulvia), orange
{Ariz,, S Utah), indicating a cline midpoint in C Colo. &mith & Brock (1988)
must have read about the larval traits cited by Scott (1386) because they cited
that book, but chose to ignore larval traits. Obviously fulvia is the same
species as leanira when all characters are considered. Competent evolutionary
biclogists interpret clines and intermediate populations as keys to
understanding evolution and speciation and applying the biological species
concept; splitters have the amazing ability to divide even a perfect clinae into
two species by arbitrarily assigning midpoint populations to one endpoint or the
other. Thus Smiih & Brock (1988) picked the § Utah-W Colo. area between alma
and fulvia as their dividing point, based on selected aduli traits, ignoring
four larval traits whose dividing points occur in Calif. or C Cole. (and of
course the most obvious adult trait of black vs. red wing color has its dividing
point at the W end of the Mojave Desert in Calif.). They also failed to note
that their ssp. coronado often tends toward another taxon gyneas in wing color
and that these two have numerous similarities in larval traits and that a
lowland Chiricahua Mts. population has individuals that could be interpreted as
{and have been in print} intergrades, so that fulvia and gyneas may not be 100%
distinct species either.

Chlosvne gorpgone (Hubn.?. Many larvae on Helianthus pumilus, Chimney Gulch,
Jefferson Co. Cole., July 10 and 17, 1978, Larvae common on H. pumilus, Iron
Dellar Guleh, Fremont Co, Colo., July 13, 1971, and at Fleming Mtn., Fremont Co.
Colo., 1869-7@, and at Red Rocks, Jefferson Co. Colo., July 10, 1972, Saveral
hundred larvae beneath leaves of H. pumiluys, Golden Gate Can., Jefferson Co.
Colo., July 18, 1984. & H. pumilus plants had half grown gregarious larvae, Red
Rochks, Jefferson Co. Colo., July 4, 1988, 4 H. pumilus planis had clusters of
drd stage larvas, Mt. Zion, Jefferson Co. Colo., July B, 1988. 2 H. pumilus
plants had clusters of 3rd stape larvas, Mt. Zien, Jefferson Co. Colo., July 11,
1988. 710 half-grown larvae found on H. _pumilus, Chimney Gulch, Jefferson Co.
Colo., July tG, 1989, "4 H. pumilus plants had larval feeding damage, Mt. Zion,
Jefferson Co. Colo., July 28, 1989, "3 H. pumilus had larval feeding damage,
Crawferd Hill, Jefferson Co. Colo., Aug. 1, 1989. Preoviposition 11:24 H.

umilys: Apex bulch, Jefferson Co. Colo., June 4, 18982, ™10 H. pumilus plants
had half-grown larvae; Green Min., Jefferson Co. Colo., July 12, 1989@. Larvae
on H. pumilus; Mt. Zion, Jefferson Co. Colo., July 14, 1980, lLarvae found on 2
H. pumilus plants; Falcon County Park, Jefferson Co. Colo., July 18, 189@.
Larvae (forms unicoler & bigolor) found on H. pumilus; Falcon County Park,
Jefferson Co. Colo., July 38, 1988, Preoviposition 12:3@8-12:45 ihen oviposition
12:45-14:15 "140 eggs {she kept laving as I carried branch back to car) under H.
pumilus leaf, Lockout Mtn., Jefferson Co. Cole., June &, 1991. Hundreds of
larvae on H. pumilus and Helianthus petiolaris ¢(larvae of forms nigra and
bicolor on both plants, ane form pufa larva on H. _pumilus), Greasn Min.,
Jefferson Co. Cole., July 9, 1988. Larvae on H. petiolaris, Smith Cresk Cad.,
Custer Co. Colo., July 1871. Adults associated with H. petiolaris, E of
Renville County Park, Renville Co. Minn., July 12, 1986. Half-grown larva on H.
petiolaris leaf; cluster of "1358 eggs found under H. peticlaris leaf; | mature
larva found on lIva (Cvclachaena) xanthifolia leaf; cluster of "218 sgos under I.
xanthifolia leafs no egps found on many Uerbesina encelioidess Barr Lake, Adams
Co. Colo., Aug. 3@, 1991. Many larvas on Helianthus annuus L., few larvae on
Iva xanthifolia, few larvae on Ambrosia trifida, Vineland, Pueblo Co. Colo.,
fiug. 4, 1983. About 50 larvae on A, trifida (W), Green Min., Jefferson Co.
Cole., Aug. 10, 1978. ~“i0B 3rd stage larvae feeding on top of I. xanthifolia
leaf (sky hazy due tc forest fire smoke so leaftop not too hot for larvae), Barr
lake, Adams Co. Colo., Sept. 6, 1988. 2 half-grown larvas of form bicolor found
on I. xanthifolia leaf, Barr Lake, Adams Co. Colo., Sept. T, 1889. Oviposition
10:59-11:18 7138 eggs (I scared her taking photo so she may have laid more eggs)
in a two-layered mass (top layer only 25% of eggs!) on underside of I.
xanthifolia leaf, Senac Creek, Arapahoe Co. Cole., Sept. 9, 1988. Larva {form
rufa) on top of leaf (eating & sirip inteo it) of Xanthium pennsylvanicum var.
strumarium, Barr Lake, Adams Co. Colo., Sept. 8, 1887. The native bushy H.
pumilus is almost the only host in the foothills, but on the plains the ather
hosts, mostly weeds, are eaten. Half grown larvae hibernate, and breaking

diapause in the labh is very difficult. EGE greenish-yellowish-cream. 15T7~STAGE
LARVA orangish-cream, setae dark-brown, ccllar gray; head black.

Chlosyne nvecteis drusius (Edw.). Many larvae on underside of leaves of
Rudbeckia laciniata var, ampla (W} (now often treated as a species, R. _ampla),
Sapello Can., 5an Miguel {o. New Mex., Aug.23, 1878. Larvae and feeding damage
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o #K. 1. var. ampla, tecolote Lreexk, ban fiiguel Lo. New Mex., sept. 1@, 19/8.
Larvae on R._1l. var. ampla, Raton Mesa, Colfax Co. New Mex., Aug. 24, 1979.
lLarvae on R. 1. var. ampla, Rio Grande del Rancho, Taos Co. New Mex., fAug. 27,
1978, Larvae on R, 1. var. ampla, near Mora, Mora Co. New Mex., Aug. 25, 1978.
Several larvae on underside of leaves and feeding damage noted on R. 1. var.

ampla, Spring Creek Picnic Ground, Huerfano Co. Cole., Aug. 21, 1988. 15 eng

clusters on underside of leaves of R. 1. var. ampla, Devils Gulech near Idledale,
Jefferson Co. Colo., July ti, 1988, Oviposition 9:31 about 120 eggs on
underside of leaf of R. 1. var. ampla, Devils Gulch, July 7, 1981. 17 clusters

of larvae on underside of leaves of R. 1. var. ampla, Tinytown, Jeffaerson Co.
Colo., July 26, 28, 38, 1878. Oviposition cluster of 183 eggs on undersids of
leaf, and 2 egg clusters of 134 and 95 eggs found on other leaves, all on R. 1
var. ampla, Tinytown, Jefferson Co. Colc., July 2@, 1984. 20 egg clusters found
on R. 1, var. ampla (G), Golden Gate Can. State Park, Gilpin Co. Colo., July 4,
1977. bLarvae on R._ 1. var. ampla, Golden Gate Can.,Jefferson Co. Colo., Aug.
22, 1983. Many eggs on R. 1. var. ampla, N fork Clear Creek, Gilpin Co. Colo.,
July 7, 1977, 28 egg clusters on R, 1. var. ampla, NW Nederland, Boulder Co.
Colo., July 16, 1977, July 24, 1977. 1ist stage larvae on underside of leaf of
R. 1. var. ampla, Shingle Creek, Jeffarson Co. Colo., July 23, 1984. 1st-2nd-
stape larvae on underside of leaf of R._l. var. ampla on six plants, 0'Fallon
Park, Jefferson Co. Cole., Aug. 12, 13, 16, 1984, 5 clusters of 2nd stage
larvase on underside of R, 1. var. ampla leaves, 0'Fallen Park, Aug. 12, 1985,

21 clusters of larvae found on underside of leaves of R. 1. var. ampla, Corwina
Park, Jefferson Co. Colo., Aug. 17-27, 1984. Cluster of 2nd stage larvae on
underside of R. 1. var. ampla leaf, Kerr Gulech, Jefferson Co. Colo., fAug. 12,
1885, Many 3rd stage larvae diapausing in dead curled leaf tip of R, 1, var.
ampla, NW Big Turkey Cpd., Douglas Co. Colo., Aug. 26, 1985. Several 3rd-stange
larvae found on underside of leaves, and dead curled leaves showing larval
feeding damage, a1l on R. 1. var. ampla (W), NE Hannagan Meadow, Greenlee Co.,
Ariz., Aug. 9, 1986. 5 clusters of Isi- and Znd-stage larvae found on R. 1,
var. ampla, 0'Fallon Park, Jefferson Co. Colo., Aug. 15, 1986. Oviposition
12:33-13:85 (of two clusters of B7 eogs and 43 eggs side-hy-side) on underside
of R._1. var. ampla leaf, N Fork Clear Creek Can., Gilpin Co. Colo., July 25,
1987. Cluster of |st-stage larvae on underside of R, 1. var. ampla leaf,
0'Fallon Park, Jefferson Co. Celo., July 29, 1987. 6 clusters of larvae found
on underside of R. 1. var. ampla leaves, ENE Guy Hill, Jefferson Co. Cole., July
38, 1987Y. Larvae found on underside of R. 1. var. ampla leaf, NW Guy Hill,
Jefferson Co. Colo., July 30, 1987, b6 mature larvae found, 3 on top of BR._1.
ampla leaves 10-15 cm above ground (2 of them gating leaf margin near midday),
and 3 on litter below heavily-eaten ampla leaves, N fork Clear Cresk, Gilpin Co.
Colo., June 14, 1989. Newly—-emerged male found next to R, 1. ampla, SW Hot
Sulfur Springs, 6rand Co. Colo., June 24, 1989. Egg cluster of "88 eggs found
on R._1. var. ampla leaf underside, Rabhit Ears Pass, Routt Co., Cole., July 7,
1989. 1 cluster of tst-stage larvae and 2 clusters of 2nd-stape larvae found on
R. 1. var. ampla leaf undersides, Tinytown, Jefferson Co. Colo., July 25, 1989.
2 clusters of 2nd- and "3rd-stape larvae found on R._l. var. ampla leaf
undersides, Tinytown, Jefferson Co. Colo., Aug., 21, 1989, B R, 1. var. ampla
plants seen with Znd-3rd-stage larvae, 0'Fallen Park, Jeffarson Co. Cole., Aug.
26, 1988, 2 R. 1. var. ampla plants had larval feeding damage and 1 larva “2nd
stage found on one of them, Van Bibber Creek, Jefferson Co. Colo., Aug. 28,
1989, Preoviposition R. 1. var. gmpla: Tinytown, Jefferson Co. Colo., June 2Zb&,
1998. Egg cluster of 177 eggs and another cluster egually larpge found on R. 1.
var. ampla leaf undersides Tinytown, Jefferson Co. Coleo., July 2, 19836. 3
clusters of larvae found on BR. 1. var. ampla leaf undersides; Golden Gata Can.
State Park, Gilpin Co. Cole., July 25, 1998. 14 older larvae found on top of R.
l. ampla leaves which ware heavily chewed, 1 prepupa found hanging from 20-cm-
tall dead stalk "4 m from R, 1. ampla, Tinytown, Jefferson Co. Colo., June 5,
1991. Cluster of "S58 lsti-stage larvae found on R._l. ampla, Tinvtoun, Jefferson
Co. Cole., July 31, 199t. Mature larva found on chewed BR. 1. ampla leaf top,
Tinytoun, Jefferson Co. Colo., June 11, 1892, Mature larva found on R. 1. ampla .
chewed leaf top, Tinytown, Jefferson Co. Colo., June 2, 1992. R. 1, var. ampla
is obviously the only Rocky Mts. host, whereas several hosts in addition to R.
laciniata var. laciniata are eaten in E U.5. Half-grown larvae hibernate, and
breaking diapause in the lab is very difficult. Early stages (Gilpin &
Jefferson Cos. )t EGE greenish-vellowish-cream. FIRST-STAGE LARVA vellowish-
cream, & weak tan middorsal line; collar and head black. 2ND-STAGE LARVA cream
{lateral area slightly orangish-cream), a middorsal brown band, a brown wids
subdorsal band clasping subdorsal BDZ2 scoli from below:; head black. 3RD-STAGE
LARVA blackish-brown with numercus tiny cream dots, tan between segments, 2

middorsal cream lines on A1-9, a cream band above spiracles T2-AS, a cream band




below spiracles -aleng BL scoli TZ-AY, a broad tan subventral band on abdomen
includes prolegs {edged by a dark brown midventral band except betwean 55
segments ), scoli chitin-brown, the dark-brown lateroventral patch on each
abdomen segment is constricied anteriorly & posteriorly to create an interrupted
tan band helow BL sceli (dark-brown in middle of segments) and just above 3
sublateral {an SV seta bases; head black, dark-brown on lower front. MATURE
LARVA blackish-brown, with many cream dots each with one sata, two middorsal
rows of cream dots, a cream supraspiracular line jusit above spiracles & at base
of BSD scoli (the line orange just below each BSD scolus, and on one larva
partly arange from there to anterior segment), an interrupted cream line runs
between Bi. scoli, base of BL scolus orange-ochre all around except anteriorly,
the area between cream supraspiracular line and cream BL line has more creanm
dots than usual, underside slightly-reddish brown with cream dots, proleg light-
brown with dark-brown shield, T! has cream in front of black collar (the cream
extending laterally to meet the cream line along BL scolus}), ventral neck gland
large, scoli black with black needles (except BL scoli have brown basal 1/3, and
BSV scoli have brown bases and blackish-brown tips}; head black, epleranial
groove craam. PUPA dirty-cream (one is yellowish-cream, one pupa blackish~brown
with cream mottling) with blackish-brown spots; many cones present on abdomen
which are orange behind an anterior blackish crescent (middorsal cones [A3-7
large, A2 small, Al a black dot without a conel, subdorsal [A3-7 large, A2
small, Al a black dot without a conel, supraspiracular [A3-4, a black spot on
A5-8 without a conel), but the subdorsal cream cone on T2-3 has a black crescant
in front edged posteriorly by an oranpge crescent [both on front of ceonel; many
black spots {top of head has a sinuocus line of black spots helow iwo hlack
apostrophes, a black spot is just anterior to eye, subdorsal brownish spots on
Ti and front of T2, blackish spot near lateral edge of Ti, a blackish spot on
A4-8 below spiracles, a subventral blackish spot on A4-7, two midventral rows of
black dots on A4~7, a blackish spot is "2/3 out on each leg), end of proboscis
and end of middle leg blackish, wing has black marks (bhlack patch on base, large
black patch on posterior base, black spot at and of discal cell, "8 postmedian
black streaks,black marginal black streaks at ends of veins, 2 black areas near
margin), a blackish crascent beside anal groove, cremaster dark-brown; the
blackish-brown pupa (adult reared) is blackish-brown except for cream on anal
area of wing, a cream patch on middle of outer margin of wing, and mpottled-
brown—and cream top of thorax and abdomen.

Chlosvnas oalla calydon (Holl.). Cluster of young larvae on underside of leaf
of Erigeron speciosus var. macranthus (W), NW Nederland, Boulder fo. Colo., July
24, 1977. Three egg clusters on underside of E. s. var. macranthus leaves,
Ralston Butte, Jeffarson Co. Colo., June 20, 19868, a hillside that had burned
saeveral vears earlier whare both hosts and adults were common. Preoviposition
13:30 E._s. var. granthus; Tinvtown, Jefferson Co. Colo., June 25, 135@.
Half~grown larvae hibernate. HALF-GROWN LARVA {(Ralsion Butte) hlack with tiny
pale dots & many black spines, an ochre band beside a middorsal black line, an
ochre band above lateral spines and another ochre bhand below lateral spiness
head black.

Chlosyne whiineyi damoetas Skin. Oviposition egg cluster on underside of leaf
of Erigeron leiomeris (6), Hermit Pass, CQuster Co. Colo., Aug., 1, 1371. Two ego
clusters found on underside of rock beside E. leigmeris and 40 diapausing larvae
and 1 pupa reared to adult found near E. leiomeris, lLoveland Pass, Summit Co.
Colo., fAug. 9, 1978. Four larvae on underside of E. _leiomeris (W) leaf,
Loveland Pass, July 25, 1978, i1 larvas & | pupa found on underside of rocks
near E. leipmaris, Loveland Pass, July 15, 1988, Larva found near E. leiomeris,
Loveland Pass, July 23, 1981. A female from Loveland Pass July 2@, 1877 laid
eggs in the lah, and larvas ate E. leiomeris. Adults associated with E.
leiomeris, Schafer Gulch Reoad, Hinsdale Co Colo., July 21, 1988, and at
Uncompahgre Peak, Hinsdale Co. Colo., July 18, 1988, and at Mt. Massive, Lake
Ce. Cole, Aug. t, 1982. Half-grown larvae diapause, and there ars many (in
vears of abundance at least, since later years proved that locating larvae is
not as easy as [ fthought) diapausing larvae under rocks near the host even in
midsummer when adults and eggs are common, indicating that many larvae take
several years to mafture. Some larvae probably take 1, 2, avan 3 or more yvears
to mature, and thus the life cycle should be described as multiannual (usually
biennial or longer). Much of the population at any given time seems to he made
up of diapausing larvae, although in some years larvae are very hard to find in
midsummer, and thus the population is less susceptible to extinction, because an
entire years' ocrop of adults can be wiped out and the population will come back
the next year because some of the diapausing larvae will find hestplants and
mature. Breaking diapause in the lab is very difficult even with constant
light. Larva & pupa (& photo of pupa} from Colo. described by Scott {(1986hb).
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Phyeciodes mylitta mylitta (BEdw.). 115 eggs in cluster tound on underside of
leaf of Cirsium vulgare (M), reared to adulis in lab on Silybum marianum,
Copper, Siskiyou Co. Calif., May 19, 1974, Early stages (from eggs laid by
female from Thompson Can., Yole Co. Calif.): WMATURE LARVA blackish-brown with
tiny craam dots, a blackish middorsal line, a tan ling beside it, & blackish-
brown line along top of BDZ, a tan line running through BOZ scoli, a wide
blagkish~brown band from bottom of BDZ scoli to just below BSD sceli, light-
brown from just above spiracles to underside (a very faint tan line through top
atdge of BL seoli and a weak light-brown band just below BlL scoli, lateral hand
slightly orange), scoli dark-brown except BL and BSV scoli orangish-ochre; head
black with & subdorsal cream stripe {rarely a cream spot at its anterior end),
and rarely a small cream crescent above eyes. PUPA motiled brown, varying to
ashy—-gray, many cream-topped bumps (with an anterior brown crescent clasping
front of bump) on T2-3—-abdomen, a crest from tornus over A4 (front slope of
crest brown, rear cream), weaker similar crests on A5-7 and T2, a sublateral
brown abdomen band, wing has postmedian {always "5-5 anterior dots in Phyciodes)
and marginal eream dots,the usual cream—brown areas on wing.

Phyciodes orseis corseis Edw. Larvas from Siskivou Co. Calif. {(sent by Kenneth
Hansen) ate tender flesh on top of bract bases (the part eaten by humans) of
grocery-store artichoke Cynara scolvmus in lab, though in nature the hostplant
is probsably Cirsium growing on slopes. Half-grown (stage 3) ssp. orseis larvae
hibernate; diapause is difficult to break in the lab even with constant light.
MATURE LARVA black with tiny cream dots (overall appearance dark-broun), a
middorsal black line edged hy a gray (orange at BD! scolus hases from T3-A3)
band {narrow on T1-2), an orangish-cream dash in front of B8DZ2 subdorsal abdomen
scoli, these subdorsal scoli have narrow orange~brown bases, a ¢ream line above
spiracles (line orange [hecause of tiny orange spotsl in middle of segment at
ventral base of supraspiracular BSD scoli), a c¢ream sublateral line touches
ventral base of sublateral Bl sceoli, these BL scoli have orange bases, undersids
dark~-brown; head black (the following dark-brown areas are visible on shed head
capsules, but the living heads appear solid black: some larvae have a dark-brown
subdorsal siripe with a dark-brown satellitie dot just below it, a tiny dark-
brown spot on upper end of frontoclypeus, a dark-brown patch on side of
frontoclypeus, and a dark-brown tiny spet above eyes). PURA motiled light-brown
or mottled brown {(brown with tiny eorange-brouwn marks esp. on upperside,
underside slightly~darker—brown}, T! has a cream subdorsal spot, T3 has a brouwn
subdorsal spot with orange-brown behind and medial fo it, wing has a brown hand
from mid-costa {o tornus, inner margin of wing brown, a paler area above inner
margin of wing, a subapical brown wing spot, wing has tiny pale marginal and "8
tiny postmedian pale dots, a paler (ochre-brown on front slope, paler tan on
rear) crest runs from wing margin above tornus to over the top of A4, and
similarly—colored weaker crests are on A5~7 and subdorsally on T2, a weak
subdorsal brown abdomen band, a sublateral line of narrow blackish—-brown dashes
below spiracles on A4-7, a few short blackish-brown subveniral and midventral
abdomen dashes, rows of small bumps on TZ2-3-abdomen (these middorsal and
subdorsal bumps represent rudiments of larval scoli and are orangish with brown
tips s pupal stage 9 days in lab.

Phyciodes grseis herlani Bauer, A female from Glenbrook, El Dorado Co.
Calif., June 16, 18972, laid an egy cluster in lab on Cirsium vulgare; the larvae
were reared on Cirsium arvense (not on C. vuigare: Scott 1374e reports the life
history, Scott 158Bb compares larva with ssp. orseis; a line edging heart-line

and a wide lateral band are ochre-brown in ssp. herlani, orange in ssp. opseis). _ .
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Phvciodes pallida (Edw.)., Cluster of 114 yellow eggs on underside of a 15-cm
long leaf of fairly young plant of Cirsium ochrocenirum (W), Red Rocks,

Jefferson Co. Cole., June 15, 1987. 3rd-stags larva found on tap of G,
ochrocentrum leaf 15 cm long of small plant withoul aserial stem, upperside of
leaf tissue eaten in patches 5 mm wide, larva ate Cirsium incanum in lab for
several weeks but then diapaused 3rd-stage, § Indian Peak, Jefferson Co. Celo.,
Sept. &5, 1991. Larvae reared in lab (Scott 1976) on Cirsium_arvense and Cirsjium
vulaare from eggs laid by a female from Red Rocks, Jefferson Co. Colo., June 29,
1973. 3RD-5TAGE LARVA black, a middorsal black band contains BD! scoli, a broad
cream band contains BDZ scoli (these scoli have orange bases except venirally,
and the orange basas touch BD1 scoli dorsally), black dashes run between BD2
scoli in the cream band, next a broad black band contains BSD scoli, a cream
line is helow it, the lateral BL scoli have orange bases except dorsally and ars
in a breoad black band (except c¢ream is in front of BL scolus, and & diagonal
cream line is below BL scolus and rises posteriorly), underside brown, scoli
black; head black with a cream anteroposterior dash on top of sach side of head;
interestingly, the 3rd-stage resembles Phyciodes orseis mature larva (whereas




the mature larva 15 much paler), so that F. pallida perhaps 15 ithe closest
relative of P. orseis (and orseis and pallida are allopatric so could even be 57
s5p. ). MATURE LARVA ochre, a middorsal blackish~brown line, a brown sireak
anteroposterad of BDZ scalus, & broad blackish-brown band running from below BDZ
scoli to lower edge of BSD scoli, spiracles black, an interrupied brown line
running along level of lower edge of spiracles, underside {from just below BL
scoli) light brown, scoli brown except BL scoli ochre; head black, a cresam
subdorsal band, a cream crescent above eyes. PUPA mottled light-brown, a weak
middorsal abdomen band of brown spots, a subdorsal abdomen band of brown spots
edged beneath by cream, a sublateral brown abdomen band edged above by a cream
line, tiny subveniral & midventral brown abdomen dois, the usual crest over A4
{brown on front slope, cream on rear?) from wing to top and similar weak crests
on A5-7 and T2, the usual tiny bumps on T2-3-abdomen.

Phyciodes tharos/morpheus morpheus (Fabr.). Six eag clusters and ten clusters
af young larvae on underside of leaves of Asiér laesvis var. geveri (W), Tucker
Gulch, Jefferson Co. Colo., July 8 to Aug. 7, 1978, Aug. 5, 1883, and July 18,
1984. Larvae on #. 1. var. geveri (W), Tinytown, Jefferson Co. Colo., July 3@,
1978. Cluster of 39 sugs on underside of Ay L. var. gevéri leaf, Coal Creek

Can., Jefferson Co, Colo., July 7, 1985, 7 clusters of ist-2nd-stage larvae
found under Ai-l. var. aeveri leaves of plants about to flower, Tucker Gulch,

Jefferson Co. Colo., July 27, 1989. 1 cluster of ist-stage larvae found on f.
1 var. geyéri leaf underside, Tucker Gulch, Jefferson Co. Colo., July 31, 1988.

2 clusters of “2nd-stage larvae found on A. 1. var. aeyeri leaf undersides,
Tucker Gulch, Jefferson Co. Colo., fiug. 1, 1988. Cluster of 4 "Znd-stage larvae
found on A, I. var. geveri leaf underside, Stove Min., El Paso Co. Colo., Aug.
19, 1689, Ssp. morpheus {=selenis [Kirbyl=pascoensis Wright) has recently been
treated as a distinct species, and is reproductively isolated from ssp. iharos
in the Appalachians, and apparently in 8§ Minn. and W Neb., probably even in N
Cole. in Larimer Co., but in central Colorado I reared many adults from Golden
Gate Can. and released females in front of P, tharos/morphsus tharos males at a
plains sitei1 courtiship oceurred readily and hundreds of F1 hybrids were reared
(Scott 198Bc). This supgests that the two are one species. The two ssp. are
allopatric in Celo. except the foothills W of Fort Cocllins, Larimer Co. (Paul
Opler), tharos occupying the plains and morpheus the mountains; they best fit
the concept of subspeciss in C Colo., but are evidently more distinct than the
usual subspecies because they are sympatric northward (and in Neb., Minn.,
etc.); they are not reproductively isolated in Colo., and remain distinct where
they are sympairic evidently because their different flight times rarely allow
them to interbreed {and perhaps some reproductive isolation in nature has
invelved in areas northward where they are sympatric). In 30 years I have
caught 2 tharos and "2 merpheus on Green Min., Jefferson Co. Colo., 1 1/2 months
apart, but this hardly qualifies as sympatry because populations do not exist
there and the latter’'s hostplant dees not even grow there. The species name can
be cited as P. tharos/morpheus morpheus. Their antsnnae are the same color
{orange? in Colo., whereas they differ in W.Va.-Va.-Penn. where they behave as
separate species. Early stages from C Colo. were described by Scott (1986h).
Half-grown larvae hibernate. FIRST-STAGE LARVA cream, with subdorsal yellowish
patches, long hlack setae; head black.

Phyciodes tharos/morpheus tharos (Drury). 2 egg clusters and 2 othar larvae
found on underside of leaves of 3 Aster {(Virgulus) ericpides plants (a cluster
of 78 eggs produced 27 male 19 female adulis, a cluster of 73 eggs produced 14
male 17 female adults, a cluster of two 1st stage larvae later died), Barr Lake,
fidams Co. Colo., Aug. 17, 1885. Egg cluster of 53 eggs found on A. ericoides
leaf underside, preoviposition 14:18% on A. ericoides, Barr Lake, Adams Co.
Colo., Sept., 25, 1889. Adults associated with A. _ericoides, Horsetooth Res.,
Larimer Co. Colo. May 23, 26, 28, Sept. 14-15, 1998. Adult associated with A.
ericoidgs, N Bear Creek Res., Jefferson Co. Colo., Sept. 24, 188@0. Adults
associated with A. ericoides throughout the plains in Weld, Larimer, Adams,
Jefferson, Arapahoe, Elbert, Puehlo and Crowley Cos. Cola. Oviposition 12:20,
frrom 11:30-12:20@ she landed on a group of "5 small non-flouering Aster hesperius
Gray within 7@ cm on canal bank and mostly rested in shade, sometimes crawling
over the leavas or flutitering a short distance to ancther A, hesperius, at 12:20
sha landed on a seedling A, hesperius in sun that she had landed on once bhefore
and bent abdomen under a drooping leaf and laid 19 eogs from 12:20-12:26, larvae
reared and 2 females emerged Dec. 195 A. hesperius grows only along creeks and
ditches, where larvae could be washed away, so it is a less—common hostplant
than A, ericoides which eccursa in moisti meadows and roadsides and is more
common; Barr Lake, Adams Co. Colo., Oct. 11, 1989. The species name can be
cited as P, tharos/morpheus tharos because tharos & morpheus have not avelved to
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be completely-distinct species. Early stages from U Lolo. were described by
Bcoti (198Bb’, and a color photo of larva and pupa is in R. Pyle (1981, Audubon
Soc. Field Guide fo N. Amer. Butterflies, A. Knopf, N.Y., photo 17 misidentified
as P, mylitta). Half-grown larvae hibernate. EGG pale green.

Phvcicdes thares/wmorpheus riocolorado NEW SUBSPECIES. The name is from the
Colorade River. Adults of riocolorado are characterized by having the same
pattern of dark lines as typical P, tharos/morpheus tharos, buti the black
borders are narrower, and the overall upperside color is more ochre—orange (less
reddish-orange) than other tharos populations (adults vary litfle in upperside
color); antenna clubs are white-and-black. Paratype female shown in coler by
Scott (1988b, plate 27 228a). This seems to be the only valid ssp. of tharos,
as distincta Bauer (type locality Calexico, Imperial Co., Calif,) is a synonym
of fhares {unless distincta is used for the southern populations with white-and-
black antenna clubs, iharos for northern populations with orange-and-ilack
antenna clubs), and even tharos from central Mexico do not differ appreciably
from SE U.S, thares. The subspecies is net enormously different from ssp.
tharos, but the differences between closely-related species of Phycicdes are not
large either. (For those nomenclatural purists who might complain about
application of details of ICIN Code articles regarding my use of a / and four
names, I now state that the citation as far as ICIN Code is concernad is P.
thares rigcolorado, and I state that riocolorade belongs in the species tharos,
regardless of whether morpheus belongs in tharos.) Types: wetland at Moab,
Grand Co., Utah, Sept. 5, 1978, 1 male holotype and 1 female allotype in Mus.
Mat. Hist. Los Angeles County, 3 male 4 female paratypes in my coll.--at least
part of this wetland is now a park althouph the spot where I found these adults
may be outside park boundary; Austin, Delia Co. Cole., July 19, 1988, 2 male 1|
female paratypes in my coll. Other specimens from Delta Co. Colo. are in the
Univ. Colorado Museum. Range! the bottom of hot valleys in the Colorado River
drainage at least in Utah from Moab upsiream to Colorade River tributaries in
the Gunnison River system in Delta Co. Colo. Adults asscciated with Cantaurea
(fAcroptilon) repens (which is probably not a hostplant), NE Austin, Delta Co.
Colo., July 19, 1888,

Phyciodes batesiji (Reak). Early stages from Pine Ridge, NW Neb., 1885 (newly-
pickled, from Steven Spomer), presented as a comparison to the other Phyciodes:
MATURE LARVA brown with tiny cream dots, a dark-brown middersal line through BDt
scoli (wider around scoli}, then a tan band, a dark-brown line through upper
part of BDZ scoli, a tan subdorsal line through lower part of BDZ scoli (the
second-most-conspicuous band on beody), a wide fairly-dark-brown band {brown in
intersegmental area)} ventrally includes BSD scoli (and has cream dots more
frequent above BSD scoli), a wide pale-brown band is formed of a cream-tan
irregular line just above spiracles, and a wide tan band with some brown
mottling that includes spiracles and BL scoli, and a cream lateral stripe that
touches lowar part of BL scoli (this is the most conspicuous stripe on bodyl,
this stripe edged below by brown, underside light-brown with cream dots, scoli.
light~brown, T1 collar has a posterior lobe just below midventral plane, Tt
brownish-tan, the only bands being a slightly-paler band corresponding to the
second-most-consplcuous band noted above, and a pale tan line corresponding to
the mosi-conspicuous bands head black with a subdorsal cream siripe on top of
head (its anterior end a cream spot mostly connected to stripe), an irregular
tan lateral stripe extends from rear of head forward then above eyes then
downward around eyes {(and in one of two larvae extends to lower edge of
frontoclypeus where it widens), an ochre spoi on middle of frontoclypsus. All
Phyciodes mature larvae have these same dark bands on body, but in different
species the bands may be darker or lighter and some dark bands or pale bands may
coalesce; all Phyciodes have black heads with the subdorsal cream stripe. PUPA
mottlad brown with tiny cream dots, wing has brown sireak in discal cell and a
brown streak on Cufiy, brown below 1A+ZA, pale postmedian and marginal dots on
wing, a cream area on wing extending up and over A4 on a crest (the rear slope
of crest cream, front slope brown), and similar-colored weaker ridges on A5-7
and T2, a subdorsal pale-brown abdomen band edged beneath by dark-brown (this
band is characteristic of the P. thargs—group), a lateroventral pale-brown
abdomen band edged below by dark-brown, a weak midventral brown abdomen band,
rows of bumps on T2-3 and abdomen (as in all Phveciodes), shape like P.
campestris and other Phyciodes, crests over abdomen perhaps smaller than on P.
thargs/morpheus. All Phyciodes pupae are mottled brown of some shade with tiny
craam dots, all have a crest curving from tornus to the top of A4 and smaller
crests on AS-7 and a small bipartite (stronpgest at start and end) crest on T2,
all have these crests colored the same (rear slope of crest cream, front slope
brown), all have the same dorsal bumps on T2-3 and dorsal-to-lateral bumps on
abdomen (these bumps are homologous to larval scoli), all have "5 postmedian (on




R and M cells) and "7 marginal pale dots on wing, all have similar paler wing 59
areas, all havae a darker sublateral abdomen band.

Phvciodes campestris camillus Edw. Oviposition 989 eags 11:30, and 15 large
larvae found, on Machaeranthera pattersoni (W), Golden Gate Can., Jefferson Co.
Colo., Alug. 7, 1878. Oviposition 38 eggs 12:04-12:19 on underside of leaf of
seedling (4 com tall) M. pattersoni, Genasee Min., Jefferson Co. Colo., Aug. 22,
1988. 16 eggs found on M. pattersoni leaf underside of seedling plant;
Tinytown, Jefferson GCo. Colo., Sept. B, 1990, Adults associated with M.
patiersoni arowing abundantly near Prairie Dog mounds (M, patierscni is
evidently inedible 1o prairie dogs), plains Barr Lake, Adams Co. Cola., Oct. 11,
1889, Sept. 8, 1990. Oviposition 10@ eggs 13:45-13:50 on underside of leaf of
Aster (chilensis) adscendens (W), 7 mi. W Hayden, Routt Co. Colo., Sept. 2,
1978, Oviposition 11:30 88 eggs on A. (g.) adscendens (W), E Portal Moffat
Tunnel, Gilpin Co. Ceolo., July 3@, 1977. Adults associated with A, {(ch.)
adscendens ., Bear Creek, Chaffee Co. Colo., Sept. 5, 1998. Oviposition 13:45 of
27 engs (more would have been laid had I neot disturbed her) on underside of leaf
of Aster porteri, Green Min., Jefferson Co. Colo., June 19, 13985. Female
flushed out of A. porteri clump at 12:10, where a cluster of 57 eggs was found
on underside of leaf, Red Rocks, Jefferson Co. Colo., Sepi. 22, 1987.
Praoviposition A, porteri, Lone Rock Cad., Jefferson Co. Colo., fAug. 27, 1868,
Adulis associated with A, porisri, Van Bibber Creek, Jefferson Co. Colo., Sept.
23, 1987, Preovipeosition 11:85 A. porteri, cluster of 43 eggs found on
underside of A. porteri leaf, Falcon County Park, Jefferson Co. Colo., Sept. 18,
1988. Oviposition 45 eggs 11:45-11:55 on underside of 4 mm wide leaf of young
plant of Aster (Virgulus) ericoides where young planis were thick, 3 mi. E
Vineland, Pueblo Co. Colo., Aug. 28, 1983. Oviposition 11:42 31 eggs on
undersids of leaf of juvenile A. ericoides plant, Green Mtn., Jefferson Co.
Colo., Sept. 4, 1884. 31 eggs in clustier on underside of leaf of young A.
gricoides plant, Green Min., Sept. 12, 1985, Oviposition, female fluttered
about plants 10:45-10:58 then laid 12 eggs 1@:58-11:00 under big leaf of
seedling A. ericoides var. falcatus (stem hairs spreading), 2 egg clusters of
192 & 150 egns found 1| m away in middle of A. erigpides var. erigoides (stem
hairs appressed), N Bear Creek Res., Jefferson Co. Colo., Sept. 9, t991. Most
af my records for A, ericoides invelve var. falegatus. (Vars. falcatus and
ericecides are itreated as separate species in William A. Weber's latest floras
and some other floras, and some floras even divide ericoides intoc four species.
I have examined hundreds of these Aster and it is my opinion that there is
genetic polymorphism for spreading vs. appressed hairs [other characters of head
size and petal number seem very weakl so that different types grow in the same
meadow and some planis are intermediate. Whatever the case, the butterflies
cannot tell the difference between them.) Egg clusters and larval clusters
found on A, ericoides var. falcatus (16 clusters of 33, 74, 52, 48, 898, 33, 64,
8@, 88, 57 eggs plus "50 1st-Znd-stage larvae found on one seedling; eight
clusters of 38, 58, 76, 28, 89, 74, 23%, 55 eggs on ancther seedling: two
clusters of 135, 81 eggs found on another seedling: other clusters of 36, 19,
57, 32, 18, b7, 26, 14, 47, 118, 4b eggs found on oither individual seedlings);
all the eggs were on leaf undersides of lush ssedlings near the ground, the most
enus being on a large tsi-year basal rosette; several Asier hesperius searched
had no eggs; Green Mtn., Jefferson Co. Colo., Sept. 17, 1881, Adults associated
with A, ericoides; Horsetooth Res., Larimer Co. Colo. May 23, 26, 28, 1998.
Adults associated with A. ericoides common and Agler hesperius "4 plants:
Wheatridge, Jefferson Co. Colc., Aug. B, {99@. Preoviposition 11:00 A.
aricoides, Green Min., Jefferson Co. Calo., Sept. 1, 19308. Adults associated
with A, ericoides, N Bear Creek Res., Jefferson Co. Colo., Sept. 24, 1550,
Cluster of "60 eggs found on underside of leaf of seedling Aster hesperius along
canal, some reared to adults emerged Dec. 17-31: A. hesperius grows only along
creeks and ditches, where larvae could he washed away, so it is a less—-common
hostplant than A. ericoides which occurs in moist meadows and roadsides and is
more common; Barr Lake, Adams Co. Colo., Oct. 11, 1883, 2 preovipesitieons on
fster (Eucephalus) alaucodes (W) and adults common near it, Green Mtn. Res.,
Summit Co. Colo., July 15, 1985, 1In Colo. occupies both the plains (where the
host is mainly A. ericoides, sometimes A, hesperius, evidently sometimes
Machasranthera pattarsoni’) and the mountains (where several fislier and the
related Machaeranthera are hosts). Usually cccurs in drier areas than P,
tharos/morpheus; the latter alseo occupies both the plains and mountains, but as
different sp./ssp., and generally in moist meadows and creeksides. EGBS
vellowish-cream. MATURE LARVA (Colo.) dark-brown (overall appearance a little
darker than P, tharos/morpheus), with tiny cream dots, a middorsal blackish line
through BD] scoli, a narrow brown band, a dark-brown line of dashes that clasp
upper part of BDZ scoli, a subdorsal cream line through BDZ scoli (this line is
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interrupted somewhat bDetween segments, unlike the continuous band of [,
tharos/morpheus?, a wide dark-brown band (dark brown near scoli, brown in
intersegmential area) includes BSD scoli {(and has more cream dots above BSD scoli
that form a trace of a paler line through the middle of this band), a wide
lateral cream-brown band is formed of a cream-tan line at lower edoge of BSD
scoli above spiracles, and a wide itan or light-brown band that includes
spiraclaes and BL scoli, and a cream lateral stripe at lower edge of BL scoli,
this stripe sharply-outlined beneath by brown in the middle of each segment,
underside light brown with cream dots, scoli dark-brown except BL and B&V scoli
tan, and ventral base of BD2 scoli slightly orange-brown, hase of BL sceli
orange—-hrown; head black, a subdorsal cream stripe on top of head often with a
small cream dot at its anterior end on vertex (the stripe and doi sometimes
fused}), a cream stripe (weak in some larvae) on side of head from neck to above
eyaes, frontoclypeus black (P, tharcs/morpheus tharos and morpheus have a white
area on frontoclypeus). PUPA (Colo.? motiled brown {(overall appearance a little
darker at least in some pupae than P. thares/morphseus), wing mostly cream or tan
with brown areas in discal cell, along inner margin, and prior to apex, with
small bumps on T2-3 and abdomen, a crest runs from tornus up and over A4 {the
front slope of crest brown, the rear cream connected to the cream area on wing),
similarly-colored smaller crests on AB-7 and T2, a sublateral blackish~brown
abdomen band, a midveniral narrow blackish-brown abdomen band, pale-tan
postmedian & marginal wing dotis.

FPhyciodes picta Edw. Ovipositions 10:60-18:15 (7105 eggs), 10:37 (66 eags},
11:82 (10 eogs before I interrupted her), 11:16 (2 eggs bafore I interrupted
har), 12:30 (7 eggs before I interrupted her}, preovipositions 10:10, 11:30,
12:00, 13:00, all on Genvolvulus arvensis; ten egg clusters (6, 12, 15, 30, 40,
49, 52, B1, 92, 140 eggs per clusier) and 1 lst-stage larva found on underside
of C. arvensis leaves; 7 larvae and 1 pupa found under boards and dried horse
pies near C. arvensis, ! pupal shell found on €. arvensis; 1@ eggs found on
uniderside of leaf of Cardaria draba (Brassicaceae; W), all Toll Creek, Highline
Canal , Arapahoe Co. Colo., Aug. 12 & 16, 1978, Lab larvae ate C. arvensis well
and Aster laevis var. geyeri well, ate a little of fAster porteri and
Machaeranthera pattersoni but did not prefer thesa, and refused Eriggron
divergens (W) and Agster falcatus (W) and Tranopogon dubjus (W) and Podospermum
laciniatum (W)(the latter four were the only Asteraceae found in same field).

P, picta probably originally fed on Aster, and it still eats Aster in the lab,
but the natural host is now Convelvulus, a remarkable case of host switching.
fidults associated only with (. arvensis along railroad tracks, near Howard,
fremont Co Colo., Aug. 3, 1973 {(egos laid on this plant in lab from this site).
Adults associated only with C. arvensis, E Canon City, Fremont Co. Cole., July
7, 1970, Aug. 17, 1978, July 1, 1871, July 19, 1872. Adulis associated with C.
arvensis, McElmo Creek, 18 mi. E Utah line, Montezuma Co. Cole., Aug. 25, 1977,
Because . arvensis is a weed, P, picta would bhe a good hiological control
ageni, but unfortunately it is too limited in its choice of habitat, and refuses
to populate gardens and cultivated fields. MATURE LARVA (Toll Creek) vellowish-
brown with tiny cream dots, a middorsal dark-brown line, a dark-brown line along
upper edge of BDZ scoli, a subdorsal cream band along BDZ2 sceli, a wide
blackish-brown band from below BDZ scoli to lower edge of BSD scoli (this band
has cream dots frequent just above BD2), a cream line at lower sdge of BSD scali
just above spiracles, a band of red-brown spots in cream surroundings just below
spiracles, a lateral cream ridge, a dark-red-brown line just below it, underside
grayish-tan, prolegs tan, scoli brown except BL and BSV scoli tan; head dark-
brown, a cream subdorsal stripe, a cream crescent above and in front of eves,
the face cream. PUPA light mottled brown, similar to other Phyciodes.

Heliconiini (=Argynnini)

Boloria. Determining the hosts of Boleoria is difficult because females
oviposit rather haphazardly and the larvae of mosi species are somewhat
polyphageous in the lab, suggesting thai native larvae may be able to eat up to
half the herbs and young shrubs present at a locality. Field associations are
therefore valuable. The plants at sach locality form a preference ranking from
main hostplanis, to occcasional hosiplants, to occasional oviposition planis
never eaten by larvae, to plants never cheosen by females or larvae. Logic
argues that the following criteria are necessary to demonstrate that a plant
species is a main heostplant of a butterfly which oviposits somewhat haphazardly:
1) adults should oviposit near (or on) the plant in nature {(so of course adults
must be associated with the plant in naturel); 2) larvae must eat {and survive
on) the plant in the lab. In order to prove 1), all plants nesar an
ovipesition/larva must be recorded and the distances noied. In arder to prove




<), lab Tesdulng iesis must be conductied. rlants tnat are eaten in the lab, but
are less often oviposited near in nature or are less often associated with
adults in nature, can be considered ggcasicnal hostplants which the larvae
sccasionally wander to and eat. Plants that females occasionally oviposit on
but larvae refuse are ogcasional oviposition-site ron-hostplanis; these plants
are of very litile interest because haphazard oviposition guarantees many of
them. 8o, lab feeding stiudies are needed to confirm that an oviposition site is
a hostplant, and additional data such as ovipositions and adult association data
are required to rank lab-proven hostplants as main hostplants and occasional
hostplants. We will have a good picture of Boloria ecology only when main
hostplants are determined by these two criteria.

fi curious aspect of Boloria is thal most species may have very similar lab
host praference, despite great differences in hosts chosen in nature. 1 found
that B, frigoa and B. sunomia have nearly identical lab prefersncas, and Clyda
Gillette found that B. freija has nearly the same preferences: they all eat
Viclaceae, Vaccinium, Polygonaceae, Rosaceae, Salicaceae {(though Gilletie found
that freija refused one Salix sp. but ate Betulal: they refuse Ranunculaceae,
Gentianaceae, Aplaceae, Crassulaceae, Scrophulariaceae, and Asteraceas. B,
bellona is the only species that seems to bhe monophagous (io Viola) based on lab
feeding tests, though B, selene and some others may be monophagous also.

In 1888 and afterward, all plants near an egy were recorded and their
distances (cm) to the egg noted, up to 1T m {for instance, "Sibbaldia procumbans
4,5,5,6, 7,8, 18, etc."); this system is necessary for species which
oviposit somewhat haphazardly.

The arctic/alpine species seem to hibernate as unfed stage ! and unfed
stage 4 larvae during successive winters, and in artificial lab conditions stage
! larvae often bhypass diapause bui stage 4 larvae always diapause
{alpine/subalpine B, titania diapauses in ist stage but is probably biennial and
also diapauses in 4ih stage); apparently lower-altitude (up to subalpine)
species only have the unfed stage 4 diapause. An exception is that B, euncmia
diapauses in the 3rd stage.

B. fringa, B._ freija, B. eunomis, and B. titania could have annual life
cycles, because their diapause stage of 4th, 4th, 3rd, and 1st stage larva
nicely fits their time of appearance in nature: B. frigaa and freija fly first
(June—July, peak late June), B. eunomia flies next (July-mid Aug., peak late
July), B, titania flies last (mid July-early Sept.; but they could be biennial,
see below for discussion of biennial fitanig life cycle).

Boloria napaea haili Kleots. Adults assogiated sirictly with Polvgonum
(Bistorta) bistortoidas in moist meadows and gentle slopes along valley bottoms,
always with danse short flowery vegatation, at fwo sites on the western slope
(Sublette Co.) and two sites on the sastern slope (Fremont Co.) of Wind River
Mts., Wyoming, Aug. 12, 1979, Aug. 9, 198@, Aug. 11-12, 1983. This plant is
closely related to Polygonum (Bistorta) viviparum, the known host in Europe and
arctic fAmerica, which has also been recorded as a hest in Wind River Mis, (Jim
Troubridae)s P. viviparum is uvsually more common than P, bistortoides, though
individual plants are smaller, so perhaps P. viviparum is the most common host
here.

Beloria eunomia caelestis {(Hemm.). 17 ovipositions were seen. Oviposition
9:19 2 eggs in cluster, oviposition 9:58 3 eggs in cluster, both on underside of
leaves of Thalictrum alpinum, ovipesition 9:08 2 eggs in clusier on underside of
leaf of 5§ cm tall plant of Pentaphvlloides fileribunda, Caribou, Boulder Co,
Colo., July 16, 1977. Oviposition 3:13 4 eggs in cluster on underside of Caltha
(Psychrophila) leptosepala (W) leaf, Loveland Pass, Summit Co. Coleo,, July 17,
1977, Unfortunately, nearby plants were not recorded for these records, so most
of the potential information on hostplant was lost. Oviposition 9:05 one egg on
small Viola labradorica (=bellidifolia){W) plant, Loveland Pass, Summit Co.
Colo., July 28, 1978. Oviposition 3:26 seven eggs in compact cluster on
underside of leaf of 8Salix planifolia seedling (S, planifolia common nearby,
Salix brachycarpa 20-30 cm away, Salix wolfii 30-1 m, Betula glandulosa 20-50,
EQ-B@ cm away, Pentaphvlloides floribunda 1@, 15, 58—t m away), ovipasition
19:05 one e2gg on underside of Thalictrum alpinum (T. alpinum common nearby,
Salix brachycarpa common nearby 5 cm onward, Salix planifolia 4@-1 m, Salix
wolfii 15, 30~-1 m, 40-1 m away, Pentaphvlleoides floribunda 5-3&, 1 m, Batula
qlandulosa 99, Fragaria lor Sibbaldia?] 25, 9@, 1 m away, Polvgonum [Bistorial
bhistortoides 4@ cm away), oviposition 18:22 five eggs in cluster on underside of
Thalictrum alpinum (7. alpinum common nearby, Salix planifolia common 5-1 m,
Pentaphylloides floribunda 80-3@, Betula plandulosa 88, 90), Caribou, Boulder
Co. Colo., July 5, 1988. Oviposition 18:15 four eggs on underside of & mm-wide
Caltha leptosepala seedling (possibly Vipla labradorica as these seedling leaves
are very difficult to tell apart)((. leplosepala common 2 om onward, Salix

61




62

pilanitolia shrubs Z¢U cm onward}, preoviposition (1:ilo On unoerside of Colvaonum
(Bistoria) viviparum tiny seedling (P, viviparum commen nearby, Vaccinium
gespitosum common 5 cm onward, Salix plapifolia common 10 cm onward),
preoviposition t1:25 near Polyvgooum viviparum (P, viviparum common nearby, Salix
planifelia 5 cm onward), oviposition 11:36 thres =sggs on underside of 4 mm-wide
Polvgonum viviparum seedling leaf, (P. viviparum common 1 cm onward, Salix
planifelia seedlings 1@ cm onward), Loveland Pass, Summii Co. Colo., July 23,
1988, Oviposition 1@:18 three eggs on underside of 4 mm-wide Pglygonum
viviparum seadling leaf (P. viviparum common nearby 9.5 om onward, Sibbaldia
procumbens 4, 12, 30, Viola labradorica 3, B, etc. onward common, Salix
nlanifolia 15 com onward, Kalmia [pelifelial migrophylla 5 cm), Loveland Pass,
Summit Co. Cole., July 28, 1988, Oviposition 11:15 three eggs on underside of
Polynonum viviparum 4 mm-wide seedling leaf (P, viviparum common nearby 1 cm
onward, Polygonum bistortoides 20 cm away, Salix planifolia 7, 28 cm onuward,
Potentilla diversifelia 18-25 cm, Vascinium cespitosum 70, Viola labradorica BS,
80), oviposition 13:56 three eggs on underside of leaf of Vacecinium myrtillus
grecphilum seedling (Y. m. oreophilum common all around, VYiola labradorica
commen 4 cm onward, Polvgonum bistortoides common 15 ¢m onward, Potentilla
diversifolia 15~45 em, Salix planifolia 35, 89, 1 m, Polygonum viviparum 13 & 3@
cm), Loveland Pass, Summit Co., Colo., Aug 1, 1988. Oviposition 12:50 two eggs
on underside of Polynonum viviparum 4 mm wide seedling leaf (P, _vivipacum very
common 1 cm onward, Salix planifolia 8, 25 em onward, Viela labradorica 22-45),
preoviposition 9:44 among Salix planifelis & Polyvgonum viviparum, Loveland Pass,
Summit Co. Colo., Aug 2, 1888. Preoviposition 10:3@-18:33 among VYaccinium
gespitosum on old lichen mound (Y, cespitosum common nearby, Vicla labradorica
3,5, 8, 15, 20 cm away, Polygonum vivipacum 15, 25 cm away, Salix planifolia 20
cm away), oviposition 10:34 three epggs in cluster on underside of Polygonum
viviparum seedling leaf (P. viviparum common 5 cm onward, VYaceinium cespitosum.
common 3 cm onward, Salix planifolia 10 cm onward, Yiola labradorica 12 cm
onward}, Loveland Pass, Summit Co. Cole., Aug 5, 1988. Oviposition 13:30 {fwo
egas in cluster on underside of Vaccinium cespitosum leaf (U, cespitosum veary
common @-1 m, Polygonum bistorioides 5 cm onward, Potentilla diversifalia 15 cm
onward, Salix planifolia 25, 70-90 cm), Loveland Pass, Summit Co. Cole., Aug 8,
1988. Oviposition 18:14 two eggs in ¢luster on underside of Vigla labradorica
leaf (Y, labradorica very common @-1 m, Vaccinium cespitosum 45 cm onward,
Sibbaldia procumbens 1 m, Polynonum bistortoides 80, Salix planifolia B&, 1 m),
Loveland Pass, Summit Co. Cole., Aug 19, 1888. Larvae are somewhatl polyphagous,
eating these plants well in the lab: Salix planifolia, Salix drummondiana, Viola
labradorica, V. sororia affinis (=nephrophylla), Polvoonum viviparum, Polygonum
bistortoides, VYaccinium cespitosum, Sibbaldia procumbens. Larvae eat some of
Potentilla diversifolia, and eat a little of Pentaphvlloides fleribunda and
Kalmia (polifelia) micrephvlla. Larvae do not eat any of Thalictrum alpinum,
Caltha lepiosepala {(ate only two bites out of this), Swertia perennis, Angelica
gravi, Sedum (Clementsia) rhodanthum, Pedicularis groenlandica, Erigeron
ursinus, Seneciog., Based on these oviposition records and adult asscciation and
the lab feeding tests, Polygonum viviparum is a main hostplant, evidently most
often chosen; Polvgonum bistortoides may be an occasional hostplant. Salix
planifolia is also a main hostplant, based on several ovipositions and presence
near many eggs: Salix bracghycarpa is an occasional hostplant, chosen less aften
because it is less common in the willow bogs. Ancther factor indicating Salix
as a major host is that adults usually occur in shrub-willow hogs; perhaps Salix
is an important host{ in early summer when larvae are large and require a lot of
food which the Salix shrubs provide (Polygonum viviparum and VUipla labradorica
ara very small planis to supply the needs of 1-7 larvae). However, a colony was
found near Divide, Teller Co., Colo. (July 1888, Eric Schonberg) in a horse
pasture without any Salix, which is possible because larvae are polyphagous.
Vigla labradorica is also a main hostplant, based on several ovipositions and
presence near many eggs. Vaccinium cespitosum and Yaccinjum myrtillus are
occasional hostplants, V. cespitosum undoubtedly used more aoften because it
often grows in drier areas within the willow bogs whereas Y, myrtillus usually
grows only under spruce trees at bog edges. OSeveral Rosaceas (Ppotentilla
diversifolia, Sibbaldia procumbens, Pentaphylloides fleribunda) could be seldom-
usad occasional hostplants, merely based on their presence near several eggs and
lab feeding; but P. floribunda is unlikely because larvas do not sat it well.

In conclusion, B. eunomia is truly polyphagous in nature as well as in the lab.
Females oviposit in clusters! of 1-7 egags on underside of small (typically about
4-1@ mm wide) green leaves of seedling plants near the ground in marsh “grass”
or grassy areas between willow shrubs; they crawl around on the ground fo locate
such a leaf and fly if they do not find one. Eggs hatch after B days in the
lab. 3rd-stage larvae hibernate. Early stages: EGG pale yellow. FIRST STAGE




LORVA tan (Decoming greeénlsnh in rront due 1o toeeal), Al, AS, Ao, AY browner 63
forming rings around body, seta bases black; head black. 2ND STAGE LARVA
mottled brown (body tan, with browner patches in subdorsal areas between scali),
scoli dark brownj head black. 3RD STAGE LARVA red-brown with dark-brown marks,
except area above BDZ scoli to just above BSD1 scoli tan with dark-brown
crescents extending posterodorsally and posterovenirally from each BSDI, a
middorsal hkand of brown lenslike marks, a lateral cream line on A2-8 below BLI
scoli (an anterior white crescent on Al, a lateral dash on T1 & T3), a hroun
crescent above BSV! sceoli, pale-red-brown crascent above proleg; head dark-
brown-black with a red-ochre zone around eye area, a red-ochre stripe on each
vertex, a red-ochre lenslike patch on lower front.

Boloria selene myrina {(Cramer){=iollandensis [B. & B,1), Oviposition Viola
sp., wet grass/sedae meadow with scattered willows SW Westcliffe, Custer Co.
Celo. Aug., 18978, Female laid eogs in lab reared to adulis on Vigla sororia
affinis {(=nephrophylla!}, Fraser, Grand Coc., Colo., Aug. 5, t39t. 15T-5TAGE
LARVA cream, with brown seta bases, suranal plate & collar blackish; head black.
3RD-STAGE LARVA gray, many large black conical scoli, suranal plate & callar
black; head black, MATURE LARVA black with usual markings for the species, but
the scoli bases slightly-orangish-cream (very little orange), the long
prothoracic sgeli shorter than those of myrina =sabulocpllis (about same length
as head width). PUPA black-brown, blacker than "sabulocollis", the golden cones
and other conas shorter (merely conical with ne nipple at tip).

Boloria selene myrina (Cramer}{=sabulaccllis Kohl.), Adults associated with
Viola pratincola? Pursh, Smith Lake, Sheridan Co. Neb., July 17, 1985. Adults
assaociated with Viola sororia affinis (=nephroghylla), Timnath, Larimer Co.
Cele. (this tiny population became extinct about 1980 when removal of horses
permitted overgrowth of Phragmites’). Adults associated with Viola sororia
affinis (=nephrophvilal}, Elbert Co. Colo., 1972-1984. A weak ssp. with some
adults slightly browner on unh base; a Las Animas Co. Colo. mtn. population has
browner unh base but is small like tellandensis. MATURE LARVA {(Scott 1986,
plate 3) black with usual markings for the species, but the scoli bases orange
{much oranger than "tollandensis"), the long protheoracic scoli much longer than
those of "tollandensis" (about 1.5 times head width). PUPA (Scett 1986, plate
b} fairly dark brown, lighter than "ipllandensis", the golden cones and other
canes longer (conical plus a protruding nipple at tip).

Boloria selene myrina. Adults associated with Viola papilionacgea (now aften
ireated as a ssp. of V., sororial; NE Alden, Freeborn Ca. Minn., June 16, 1990.

Boloria titanias helena {(Edw.?. 33 ovipositions were seen. Oviposition 13:58
en young plant of Viola labradorica (W), Loveland Pass, Summit Ce. Cole., July
27, 1978, Oviposition 10:48 on stem of Yaccinium scoparium (W), near Jenny
Creek, Rolling Pass, Gilpin Co. Colo., Aug. 5, 1978, Oviposition 18:51 at base
of stem of Trellius (laxus) albiflorus (W) this plant is doubifully eaten by
larvaa)(Polyagonum [Bistorital bistortoides common there alsc and the probable
host, nearest Salix 3 m away), Rollins Pass, Gilpin Co. Colo., Aug. 4, 1977.
Ovipesition 13:34 on grass blade within 3 cm of Polygonum bistorteoides,
Potentilla sp., and grass, W Hoosier Pass 118@0°, Park Co. Colae., July 3@, 1982.
Oviposition B:4B on underside of Kalmia (polifolial) microphylla (K. microphylla
very comman nearby 1 cm onward, Salix planifolia bushaes 20 cm ocnward),
ovipesition 18:48 underside of sphagnum? moss (Salix planifolia shrubs 10 em
onward), Loveland Pass, Summit Co. Colo., July 28, 1988. Oviposition 9:286 on 7
mm=thick twig 12 om above ground (Vaccinium cespitosum @, 12 cm onward common,
Viola labradorica @, 15 cm onward common, Polygonum bistortoides 8 cm onward,
Potentilla diversifolia 5, !5 cm onward, Salix brachycarpa 4@, 80), oviposition
9:27 on underside of Salix brachycarpa twig 15 cm above ground (§, brachycarpa
common nearby 0-98, Polyoonum bistorteoides 5, 5, 20 cm onward, Potentillas
diversifolia 12 cm onward, Vagcinium cespitosum 1@ cm onward, Polvgonum
[Bistortal viviparum 5, 15 am onward, Viola labradorica 18}, oviposition 11:36
on underside of Veronica (wormskjoldii) nutans leaf (V. nutans common 3 cm
onward, Viola labradorica common 1 cm cnward, Vaccinium cespitosum 5 common om
onward, Polynonum viviparum 4@, 48-50, 898}, oviposition 12:40 on underside of
Penstemen whippleanus young leaf (P. whippleanus very common 3 cm onward,
Yaccinium myrtillus oreophilum very commen 1 e¢m onward), oviposition 12:49 on
underside of dead grass blade beside Vagcinium myrtillus oreophilum (V. m,
oreophilum common 3 cm onward, Polynonum bistoricides one plant 3 cm away, Viola
lahradorica 18, 15, 28 cm onward), Loveland Pass, Summit Co. Cole., Aug. 1,
1988. Oviposition 10:45 on narrow green grass leaf (Viola labradorjica common |1
cm onward, Salix planifolia 7, 25 cm onward, Polyganum viviparum 25, 50, BS,
Potentilla diversifolia 38, 78), oviposition 12:0@ on underside of Yagcinium
myrtillus orecophilum seedling leaf (Y. m. oreophilum common 2 cm onward,
Potentilla diversifolia 39-45, Polygonum bisiortoides 7, 25 cm onward}, Loveland
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Fass, oummit Co. Colo., Aug. £, 1d8&. OUviposition 1!1:io0 oOn undaersiae of dead
Salix planifelia leaf (under 5. planifglia canopy, and 5. planifelia plants 12
cm onward, Polvoonum viviparum 1@, 28 cm, Potentills diversifolia 4 cm onward,
Sibbaldia procumbens 15-3@ cm), oviposition 12:48 on underside of Vaccinium
scoparium leaf (V. scoparium or VYaccinium myrtillus ocreophilum common 2 cm
onward, Polvgornum viviparum commen 18 cm onward, Salix planifolia 5@, 78,
Polygonum bistortoides 8@, 1 m), oviposition 13:51 on Picea engelmannii needle
in litter (Vaccinium myrtillus oreophilum very common 1 cm onuward, Gaultheria
humifusa very common 2.5 cm onward, Polygonum bistortoides 8, 48, 98 om,
Polyoopum viviparum 25 cm, Vagginium scoparium 12, 20 cm onward, Kaimjia
{polifolial microphylla common 28-50 com), Loveland Pass, Summit Co. Colo., Aug.
5, 1988. Ovipesition 11:@8 on underside of 4 mm wide leaf of Vaccinium
scoparium seedling (Y. scoparium very comman nearby 8-1 m, Vaccinium myrtillus
preophilum common 5 cm onward, Polygonum viviparum 50, Salix planifelia 1 m),
oviposition 11:88 on underside of 4 mm leaf of Vaccinium scoparium seedling (Y.
sgeparium common 5-55 om, Vaccinium myriillus oreophilum very common 2 cm
onward, Salix planifeolia 75), oviposition 11:4@ on underside of Vagecinium
cespitosum leaf of seedling (Y. cespitosum very common 1-1 m, Salix reticulata
nivalis 7 cm onward, Vigola labradorica 2 cm onward, Salix planifolia 22 om,
Polynonum bistortoides 20 cm, Potentilla diversifolia B@), oviposition 11:41 on_..

underside of leaf of Yactilium myrtillys oreophilum seedling (V. m. oreophilum 8

cm onward, Vaceinium cespitosum common 4 cm onward, Polygonum viviparum 8 cm
onward, Vaccinium scoparium 50 cm, Yiola labradorica 18-45 cm, Sibbaldia

procumbens 2@ cm onward, Salix reticulata nivalis 15 cm onward, Pgtentilla
diversifolia 99}, Loveland Pass, Summit Co. Colo., fug B, 1988 (J. Scoti and
Marc Epstein). Oviposition 11:08 on underside of Gentianella acuta leaf (G,
acuta 2 cm onward, Sibbaldia procumbens 10 cm onward, Vacecinium myrtillus
oreoghllum b ¢cm onward Vigla labradorica 15 cm onward Polygonum viviparum 14
cm onward), ovipaosition 12:20 on underside of 7 mm leaf of Baultheria humifusa
(G. humifusa very common @-1 m, Yageinium cespitosum commaon 3 cwm onward,
Sibbaldia procumbens common 9.5 om onward, Salix reticulata nivalis & cm onward,
Polygonum viviparum 18, 25, 6@ cm, Polygonum histortoides & om onward, Yigla
tabradoriga 48-80@), Loveland Pass, Summit Co. Colo., Aug 10, 1888. Ovipositian
18:27 on underside of dead leaflet base of Potentilla diversifpolia (P.
diversifolia common @ cm onward, Viela labradoriga @ cm onward, VYaccinium
myrtillus oregphilum common 2 om onward, Polyoonum viviparum 20 cm onward),
oviposition 12:4@ on oval-cross—section rubbery green sedge leaf (Polygonom
viviparum common 5 cm onward, Viola labradorica common 2 cm onward, Salix
planifolia common 8 cm onward, Kalmia [polifolial microphylla 20 cm onward,
Potentilla diversifolia 22 cm onward), Eisenhower Tunnel, Summit Co. Colo., Aug.
15, 18988, Oviposition 10:35 on underside of leaf base of Eriaceron ursinus
seedling (E. ursinus common 3 cm onward, Polygonum viviparum 7 cm onward,
Sibbaldia procumbens 8 om onward, Vaccinium myrtillus oreophilum common 3 am
onward, Gaultheria humifusa very common 2 cm onward, Vicla labradorica 9 cm
onward), aoviposition 11:1@ on underside of sphagnum? moss (or 7Mipuartia
gbtusiloba)(Polygonum viviparum common 2 cm onward, Yiela labradorica 2-18 cm,
Gaultheria humifusa 7-25 cm, Vaccinium cespitosum commen 3 cm onward, Salix
reticulata nivalis common 3.5 cm onward, Sibbaldia procumbens 13-58 cm),
oviposition 13:31 on top of Vaccinium cespifosuym leaf (V. gespitosum common @-1
m, Salix reticulata nivalis @.5 cm onward, Vicla labradorica 28-80 cm, Polygonum
viviparum 583, oviposition 14:27 on underside of petiole of Erigeron ursinus
seedling (E. ursinus common @-45 cm, Salix reticulatas nivalis 3 cm onward,
Vaccinium cespitosum common 2 cm onward, Vicla labradorica 28 cm}, Loveland
Pass, Summit Co. Colo., Aug 18, 1888. Oviposition 11:37, the female landed on
Salix reticulata nivalis and crawled 5 cm and laid egg on underside of Vaccinium
cespitosum leaf (Y. cespitosum common 5 cm onward, 5. reticulata nivalis common
3 em onward, Vieola labradorica 18, 3@, 38, E@ cm, Sibbaldias procumbens 22 cmJ,
oviposition 12:35 on underside of deaf Trifoplium dasyphvllum leaf (T,
dasyghyllum common | cm onward, Vaccinium cespitosum very common 1 cm onward,
Vaccinium myrtillus orepophilum 3 cm onward, Gaultheria humifusa { om cnward,
Viola labradorica 5-35 om, Polvgonum viviparum 40 cm, Salix planifolia 3@ cm
cnward, Sibbaldis progumbens 45-6@ cm, Salix reticulata nivalis 3@ cm, Polygonum
bistortoides 35 cm, Potentilla diversifolia 9 cm onward), oviposition 12:36 on
top of VYasgcinium cespitosum leaf (U, cespitosum common 3 cm onward, VYagcinium
myrtillus orsophilum common 8.5 cm onward, 5alix reticulata nivalis & cm onward,
Sibbaldia procumbens 4-50 cm, Viola labradorica 17, 35 om, Polygonum viviparum
49, 5@, Polygonum bistortoides 1@, 22, G@), oviposition 14:31 on underside of
Vaccinium scoparium stem (Y. scopacium very common 5 cm onward, Vagcinium
myrtillus oreophilum common 15 c¢m onward, Yigla labradorica 35 cm, Potentilla
diversifolia | m), Loveland Pass, Summit Co. Colo., Aug 189, 1988, Oviposition




149:28, she Tluttered slowly over alpine tundra opn vigge then landed in middle of
Salix reticulata nivalis patech and bent abdomen, flew 3@ om to another part of
S. r. nivalis patch and probed with abdomen there and an egg was found ithere in
litter (8. r. nivalis @.5 mm—-8@ cm, Erigeron ursinus 1, B, I5 cm etc. scattered,
Geum (Acomastylis) rossii turbinata @.5, 3, 3, 4, 5, etc., abundant o 100,
Potentilla diversifolia 20), then she flew 20 cm and probed again on $. r.
nivalis (I could not find an eng at this spot), she flew 5 m to another §. r.
nivalis patch and landed and possibly laid another egg (I failed to watch
closely enough to see), Loveland Pass, Clear Creek Co., Colo., July 13, 1989,
Preovipesition fluttering on Salix reticulata nivalis, Uncompahare Peak,
Hinsdale Ca. Colo., Aug. 3, 1979, and Hermit Pass, Custer Co. Colo., July 1970.
Females oviposit somewhat haphazardly, so lab feeding tesis are needed.
Unfortunately, few lab feeding tesis have been done (except my voung lab larvae
ate Viola but not Salix babvlonica) because first-stage larvae diapause and then
die in ihe lah, so some plants near the eggs that were regorded in my notes have
not been listed here but may later prove to be edible to larvae. However, the
oviposition records and field association af adults very clearly show that
Vagginium is the favorite hosiplant genus by far. Vaccinium myrtillus,
Vacginium cespitosum, and Vaceinium scoparium are all popular as oviposition
sites: adulis occur most commonly at the edges of bogs and the edges of streams
and semishaded valley bottoms where they can oviposii on V. myetillus and Y.
sgoparium growing under and around spruce trees; ocut in the open females like to
oviposit on U, cespitosum. Viola labradorica is a frequent host, with several
ovipositions and occurrences near many other eggs, and larvae eat it. Polygonum
bistortoides and Polygonum viviparum are surely occasional hostplants, and
larvae probably eat them. 8alix reticulata nivalis is a freguent host above
timberline, rarely helow. 8alix planifolia and Salix brachvcarpa are probably
cocasional hestplants, if larvae eat them., Gaultherias humifusa and Kalmia
pelifolia have one oviposition apiece, and several eqgs were near the former,
but they can be called cccasional hostplants only if larvae are found io eat
them, because their leaves are rather tough. Potentilla diversifglia and
Sibbaldia procumbens were very near several egogs, so are probably occasional
hosts as larvae can probably eat them. Erjigeron ursinus had several
ovipositions, but I doubi that larvae can eat it. Eggs are always laid singly,
usually on green plant leaves of young or low plants. First-stage larvae
hibernate. The life cycle could be annual, lst-stage larvae overwintering to
cause the late summer adult flight. However, W. Edwards (Can. Ent. 22:82) found
that Cole. larvae hibernate in the 4th stape, Albertia larvae in Ist stage and
4th stage. 1f we believe both my and Edwards’ data, larvae diapause in l1st and
4th stage in Colo. and Alta., which means that B. titania larvae must have a
VERY slow developmental rate for adulis to fly so late in the summer (but since
eggs are usually laid near trees perhaps the snow lingers there longer thus
delaying larval feeding and adult flight}. B. titania often flies above
timberline, where most if not all species are biennial. Early stages: EGG tan
(light peach). FIRST-STAGE LARVA brouwn; head black.

Boloria bsllons (Fabr.). Oviposition 8:29, she ssarched the edne of the moist
meadow, and landed on Cirsium coloradense var. acaulescens and bent ahdomen,
then crawled 3@ cm fo heneath a Pgntaphylloides floribunda bush and laid an eag
5 cm from bush on underside of dead horizontal grass blade (Vicla adupca plant 1
m away under a Z m tall Salix bush [the only Viecla plant seen at this localityl,
Taraxacum officinale 2, 5, 15, 20 cm from egg etc., Ivesia 15, 20, 50, Cirsium
coloradense var. acaulescens 35, 55, Fragaria sp. 5, 7, abundant 15-109,
Potentilla [Drymocallisl 7fissa 8@, 100, Ranunculus 8@, Kochia?? 5, 18, 15,
etc., Geun? B@); preoviposition 10:4Q@ she crawled around in hellows in the marsh
"nrass"; Viola adunca is esvidently the host here; W Tabernash, Grand Co. Colo.,
June 28, 1888. A female caught W Tabernash June 28 laid eggs in lab, which
produced 19 adults July 28-Aug. 3, and produced diapausing larvae which were
rafrigerated several months and in turn produced 23 adults Oct. Z4-Nav. 14; in
nature there is evidently one main generation June-E July and then most larvae
diapause but some larvae develop to produce the partial L Aug. flight ssen in
nature. 40 of these larvae from W Tabernash were placed in one container for 2
days in lab with lesaves of the following plants, and amount of larval feeding
noted, with these results: Viola sororia affinis {=nephrophylla) (ate nearly all
of leaves), Y. adunca (ate "B5% of), Sibbaldia procumbens (ate & little holes in
leaf for a total of only 5 mm™ eaten), Salix planifolia ate none, Balix
reticulata nivalis ate none, Lastilleja (red flower) ate none, Castilleia
gecjdentalis ate none, Trollius albiflorus ate noné, Caltha (Psyechraphila)
leplosepala ate none, Potentilla diversifolia ate none, Erigeron (white flower)
ate none, Erigeron (viclet flowar, hispid leaf) ate none, Polygonum (Bisiorta)
viviparum ate none, Polygonum (Bistorta) bistoriocides ate none, Artemisia
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sgopulordm ate none, beUm ro5gil tulbDinata ate none, vacoinlum cegpliosum atle
none; B, bellona is evidently host-specific to Yigla, which is amazing
considering the broad host specificity of most Boloria. Unfed-4th-stage larvas
hibernate. EGG conical, cream—-tan. FIRST-5TAGE LARVA tan on T1-2, tan-crsam on
T3-A6 {browner on A1, A3, AL, A7), tan on AB-10, a middorsal brown line on T2-3,
middorsal brown dash on A1-3, brown band aleng 01 setas, brown band along 5Dt
satae, probably a brown band(s) on side; pronotum and head black. OLDER LARVA

dull blackish-gray, with many tiny setae each with a gray circle around seta
base, on T2-3 a middorsal black fork (forked anteriorly), on Al-3 a black
middorsal Y connected to Y on next segment by a 2 gray wiggoly lines, below
subdorsal BDZ2 scolus a narrow white line of subdorsal dashes (ithese dashes are
the most conspicuous pattern on larva, the remaining pattern being less
ohvious ), edging gach white dash beneath a hlack band of dashes, below each
black dash a short very narrow white dash just above BSD scclus which is
connected to the same dash on the next seagment by a white wiogly line, below BSD
scolus another white wiggly line above spiracles, below BL scolus a white line
on At-1@ only, a midveniral weak white band {strong on A7-8, fairly strong Al-
23); all scoli have black base, ochre basal half, black distal half, except BL
scolus on A1-7 has black bhase and ochre remainder, BL on A9 is all blackish, BL
on AB is intermediate; head black except coronal sulcus white. PUPA mottled
dark-browrr, dorsal rim of wing blackish, a 1-mm black spot in middle of wing,
brown spot near apex, veins black, on top of A5-7 is a fine white V aimed
forward with anteriorly-convex arms (the anterior tip of the V is on a slight
bump forming a pivoet where the segment swivels from side to side, and each arm
is adged anteriorly by black), a blackish ahdemen band is next to midventral
axis, & wider dark brown abdomen band is just above & another just below lateral
axis of abdomen; a T2 middorsal keel has blackish sides, a middorsal ridge is
strong on AGB-7, weak on A3-4 & A8; many cones present (head has one cone on each
side which is aimed forward and is blackish on top, pearly-gold-with-blue-sheen
subdorsal cones are big on T1, tiny T2, big T3, smaller Al & AZ, brown tiny
gsubdorsal cones are giant on A3, tiny A4-7_ brown tiny cones are above spiracles
on AZ-7 lslightly pearly on AZ], a lateral cone on forewing base has blackish
top).

Boloria frigga sagata (B. & B.). 8 ovipositions were seen. Adults associated
with shrub Salix (8. planifolia commonest, geyeriana and mgnticola common,
wolfii, brachycarpa, and drummondiana uncommon) in a willow-Betuls glandulosa
bog, only one Vigla labradorica plani found, no Ericaceae seen in bog, Jefferson
Cresk, Park Co. Colo., June 7, 23, 19885 §. planifolia and other Salix are the
probable hosts here. {viposition 9:18 on underside of dead brown horizontal 4
mm-wide coarse marsh "grass" hetween Salix planifolia shrubs (5, planifolia
shrubs 78 cm and 1 m away, Geum macrophyllum seedling 15 cm away, Galium
trifidum brevipes 46, 50, §0 cm away, Betula glandulosa 9@ and 108 cm away),
oviposition 9:55 on underside of green horizontal leaf of 4 mm wide marsh
"grass” on small mound beside creek, under Salix planifolia seedlings (5.
plapnifolia @-10@ cm away, Salix wolfii 35-100 cm away, Betula glandulosa 20 cm
onward, Pentaphylloides floribunda 25, Sibbaldia procumbens 9@), preoviposition
9:50 marsh grass (Salix wolfii 6@ cm away, Sedum 5 cm away, Betula glandulgsa 20
cm away’, areoviposition 89:54 on marsh grass clump beside creek, 10 cm from
Salix planifolia seedlinas, preoviposition 18:5@ (I scared her away by getting
too close) on marsh grass (8, plapnifolia 20 cm away), all willow bog § of
Breckenridga, Summit Co. Colo., June 28, 1988. This willow bog had Salix
planjfolia very common, 8, wolfii common in certain spots, 5. monticola
uncommon, S, drummondiana rare, Betula glandulosa common, Viola and Polygonum
not seen., Ovipositions 9:45 one egg on underside of 4 mm wide dead marsh
"grass” blade, and the female crawled 2 c¢m away and oviposited 9:4B one egg on
underside of dead marsh "grass" stem, both eggs under and among Salix
brachyvcarpa seedlings (5. brachycarpa common nearby, one tiny Salix moniticela
seedling 5 cm away, Betula nlandulosa 4@, 80 cm away!}, oviposition 18:89 in
Litter under Salix brachvcarpa seedlings (8. brachycarpa common nearby, Salix
monticola seedling beside egg and anotiher 1@ om away, Salix wolfii 45, 92 cm
away, Betula glandulosa 5 and 25 cm away), oviposition 14:59 on bark hanging
from 7 mm-wide dead horizontal {fwig 4 cm above ground (Salix wglfii common
nearby from B8 c¢m [small planis] to meters away, Salix brachvcarpa 7b cm and
farther away, Pentaphylloides floribunda 10-44, 5@ cm, Galium trifidum 2-50),
praoviposition 1@:47 beside Salix hrachyvcarpa and Salix monticola seedlings,
preoviposition 11:07 at base of Salix brachvcarpa (Gommon nearby) seedlings,
preoviposition 13:08 under Salix wolfii 3@-cm-tall plants (§. wolfiji common
nearby, Pedicularis groenlandiga found there also}, all N Alma, Park Co. Colo.,
July 1, 1888. This willow bog had Salix brachycarpa commonest, Salix wolfiji and
Salix monticola common in certain spots, Salix planifolia uncommon though comman




in the wettest areas, Hetula glandulosa somewhat common, while no Viscla or
Ericaceae were seen. Oviposition 12:58 one egg on underside of horizontal dead
marsh "grass" leaf on moss mound about ! m from creek and 2/3 m from Betula
alandulosa-8alix wolfii bush (Salix planifolia seedlings common 1.5 cm-1 m, §.
wolfii 50 om { m, Betula glandulosa one seedling 1@ cm away, shrub 5@-1 m,
Peolvaonum (Bistorta) bistorioides 1-56 cm away, Fragaria (Sibbaldia procumbens?)
1@ & 25 cm away, Galium trifidum 20 cm away), preoviposition 12:57 hent abdomen
on underside of dead blade of marsh "grass" between Salix wolfii and Salix
planifolia-Betula glandulosa bushes (5. planifolia seedlings common 5, 12, 8-1
m, 5. wolfii 30-70, 6@-1.5 m, Betula nlandulosa 48-1 m), Caribou, Boulder Co.,
Colo., July 5, 1888. Oviposition 10:1@, she previously preoviposited at 18:09
by bending abdomen under a dead grass blade on a mound containing Salix
planifolia seedlings (8. planifolia abundant ©-208 c¢m), then flew to a hummocky
bog copening 4 X 18 m wide with lots of marsh "grass", and landed and laid an epqg
at 1@:10 under dead horizontal gray grass blade 2 cm from a 1B-cm~tall Balix
planifolia seedling (S. planifolia seedlings very abundant 2-100, [Salix wolfii
far away 4-7 ml, Betula glandulpsa seedlings 35-92, bushes 15, 180, Polvgonum
[Bistortal viviparum 17, Sibbaldia procumbens 30, 30, 80, Sedum 7rhodanthum 35,
45, 45, 6@, Umbelliferae sp. 27, 35, 85, Thalictrum alpinum 15, 65, 80,
Pentaphylloides floribunda 55-78, 99, 10@), Caribou beog, Boulder Co. Colo., July
2, 1988, The main hostplant at Caribou is 8alix planifolia, which was the
commonast willow, Salix wolfii was also fairly common, Salix brachycarpa and
Salix monticola were rare; Viola labradorica was rare here. Adulis occur in
willow bogs consisting mostly of Salix planifolia, with a few Salix brachycarpa
at the bog edge, Loveland Pass, Summit Co. Cole., many years data. Beaver dams
are important for friona, because females tend to oviposit near seedling Salix
growing on filled-in areas of silted-up old beaver dams, silted-up oxbow ponds,
and the insida of stream bends. Females roost (the wings aimed downward, the
forewinas between the hindwings, the antennae angled to the side about 38% just
posterior to the level of the hinduing costa) and rest on older Salix shrubs,
but they oviposit only in litter near seedling Salix in the spaces betuween
shrubs. Many larvae from § of Breckenridge were reared and their lab food
choice tested prior to 4ith-stage diapause; various planis were simply added to
the rearing jars and feeding damage noted. Larvae ate these plants well: Salix
(plapnifolia, brachycarpa, welfii, monticola, bebbiana, amyodaloides, gxigua),
Vaccinium myrtillus oreophilum, V. scoparium, Pelygonum viviparum, P.
bistortoides, Potgntilla diversifolia, Sibbaldia procumbens. Larvae ate some
Vicla labradorica, some Viola sororias affinis (=pnephrophylla), a little Kalmia
(polifolia) microphvylila. Larvae ate none of Caltha (Psychrophila) leptosepala,
fAnemone (Anemonastrum) narcissifolia zephyra, Swertia perennis, fngelica qravi,
Sedum (Clemenisia) rhodanthum, Epilobium saximontanum, Vercnica (worskjoldii)
nutans , Pedicularis groenlandica, Senecio sp., Erigeron ursinus. I accept Salix
planifolia, Salix wolfii, and Salix brachycarpa as main hostplants; §.
glanifolia is probably most commonly used because it is the commonast Salix in
Colorado willow bogs. Salix monticeola is undoubtedly an occasional hosiplant
and probably a main hostplant in some bogs, though it is lecal in distribution
in most willow bogs and cccurs also at lower altitude along streams. There is
no evidenca to indicate that B, frigga shows any interest in Betula, which is
absent in some B, frigona bogs, and larvae are not known to eat it. Viela and
Polvgonum are rare or absent near B. frigga in most bogs so they cannot be main
hosts, and Yicla is a poor lab food; Polygonum could be an cccasicnal hestplant.
Yaccinium might be an occasional host of wandering larvae, but it and Potentilla
and Sibbaldia are not closely asspeciated with B, frigga se cannoi be main
hosiplants. Warious published hostplants of B, frigunas (Beiula, Apndromeds,
Rubus, Dryas) are probably just occasional hosts, although the arctic B,_frioga
gibsoni B. & McD. could possibly differ in habits and eat Dryas. There is
strong evidence for Salix being the only main Cole. hostplant; adults freguently
gccur in willow bog areas having few plants except willow and marsh "grass".
Eggs are laid singly, primarily on dead horizontal litter, usually of marsh
“grass" (probably a sedge with 4-5 mm wide leaves). Unfed-4ih-stage larvae
hibernate, Early stages: EGG6 light-peach (light-orangish-tan). FIRST STAGE
LARVA mottled reddish-brown or brown, legs & prolegs paler; head black. 2ZND
STAGE LARVA brownish-black, prothorax tan, a middorsal black line edoed by a
cream line, scali black with tan bases, a cream U-shaped crescent beneath esach
subdorsal scolus, a faint cream line at lower edge of supralateral scoli, a
cream sinuous line under sublaieral scoli; head black. 3RD STAGE LARVA
brownish-black, a midgdorsal blackish line edged by faini whitish line, a cream U
under each subdorsal scolus, a cream transverse dash between the tops of
adjacent U’'s, two rows of faint whitish dashes under supralateral and sublateral
scoli; head black. 4TH STAGE LARVA black, underside blackish~brown, a sinuous
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white subdorsal band curves under scelus BD2 {(on T3-A7 this band contains a
black spot), scoll black with ochre bases (BD scoli ochre on basal 2/3); head
black. MATURE LARVA black including legs & prolens, a subdorsal white band from

.. Tt-A10 {the white band interrupted slightly on rear of Ti; inside white hand.on_. .

T2~-A8 a hlackish~brown spot precedes a smaller blackish-brown transverse dash
{the latter absent A7-8, both spot and dash absent AS-181, the white band short
on A1B), many scoli (on T1-AY9 BNl scolus orangish-ochre on basal 2/3 with black
setae, tip black with black setae; on A1-7 BSD scolus brown on basal half with
black setas, black on distal half with black setae; on Ti-3 & AB & A1@ BSD
scolus dark-brown on basal half with black setae, black on distal half with
black setae; on TI1-A8 BL scolus black; on T1-AB small black bumplike BSY
scolus )y head black.

Boloria improba acrocnema & & S. Ovipesitions 18:35, 18:45, 11:3@, 12:50 on
stems of Salix reticulata nivalis, Uncompahare Peak, Hinsdale Co. Colo., July
18, 198@, S, r. nivalis is more commen than §. arctica in Colo., perhaps
because the alpine zone is drier fthan in Wyo. Oviposition 11:81 on §, _r.
nivalis, and oviposition 11:15 on underside of leaf of Polyoonum (Bistoria)
viviparum, boith Uncompahgre Peak, Hinsdale Ce. Celo., Aug., 3, 1978. Eggs laid
singly. In the lab, small larvae eat holes in leaves of §. arclica, 5.
babylonica, and several other species of Cole., shrub willows, while older larvae
eat entire leaves (see Scoti 1982 for the complete life history). Ssp.
acrognema and harryi are obviously subspecies of improba because the hostiplants
are very similar, the habitats (tundra swales with dwarf-willow mats), low waak
flight (perhaps slightly stronger in harryi), and most wing pattern and
abdominal traits are the same (in overall appearance harrvyi resembles acrocnema
rather than arciic improbal). Larvae of the two ssp. are very similar, and pupase
are similar also though the shape of some abdomen spots differs slighily (Scott
1886L). Thus the main hests are prosftrate Salixy but Polvoonum viviparum is
probably an occasional host if larvae eat it. Larvae hibernate as unfed stage |
and unfed stage 4 during the two winters of its biennial life cycle (some siage
t but no stage 4 larvae develop without diapause in the lab},

Boleoria improba harryi F. Oviposition 18:82 on underside of small leaf of
Salix arctica NW Mt. Chauvenet, Wind River Mts., Wyo., Aug. 1@, 1983. &5,
arctica is 1@ fimes as cowmmon as Salix reticulata nivalis in Wyo., perhaps
because the alpine zone is wetier than in Cole. Eggs laid singly. In ithe lab,
small larvae sat holes in leaves of §, arctica, Salix babvlonica, and several
other species of Cole. shrub willows, while older larvae eat entire leaves.
Larvae hibernate as unfed stage 1 and unfed stage 4 during the two winters of
its biennial life cycle (some stage | but no stage 4 larvae develop without
diapause in the lab’). Pupae were noted to lie horizental in a nest of leaves
and stems loosely silked together. MATURE LARVA has a middorsal brown-tan band
{edged helow by a few white wiggles), next a blackish-brown band {(the BDZ scoli
are on the lower part of this blackish band), next a bright-cream subdorsal line
runs just below BD2 scoli, next a wide blackish-brown band includes BSD scoli on
its lower edge, a tan line runs aleng lower edge of BSD scoli (in one larva a
weak cream line runs rearward from top and from the bottom edges of BSD scoli on
T2-3), area along spiracles and beneath larva dark-brown or brown with tan dots
around hairs (ihe area along BL scoli sometimes has slightly more pale dots), T1
below the whitish subdorsal band is mainly blackish-brown down to the legs, the
BDZ, B50, and BL scoli are orange with black needles and tan base, a whitish
subventral BSVU bump has "12 black needles; head blackish-brown, a slightly~paler
{brown) spot is on the top of each temple and a similar spot is on base of
frenteclypeus of some larvae. PUPA has a more-distinct pattern when young than
when older, a subdorsal yellowish line is on young pupa but is only on
intersegmental membrane in older pupa, wings mostly dark-brown, A5-7 zach has a
middorsal anterior saddlehorn bump with a long black triangular spoi angling
posterclaterally from it, a grayish triangular area is behind bump betuween the
twe iriangular spois, a day befors emergence is blackish~brown all over, with
the grayer triangular area faint, the subdorsal cream line limited to the 3
movable intersegmental membranes, all these movable intersegmental membranes
brown, wings blackish-brown but inside of cells of outer half of wing paler
{slightly-blackish~brown).

Boloria freija browni {(Higgins). Oviposition 14:38 on Vageginium cespitosum,
oviposition 9:40@ on dead grass blade near Erigeron ursinus seedling (larvae
doubtfully eat this plant), oviposition 9:41 on Umbelliferae seedling with
leaflets with minute dark-red mucronate tips {(probably Conicselinum scopulorum,
possibly Pseudocymopierus montanus or Ligusticum [filicinum var.] tenuifolium
[larvae doubtfully eat this plantl), all three ovipeositions near abundant U.
cespitosum on lower slope at edge of Balix planifolia willow bog, larvae raised
on V., cespitosum in the lab until diapause at about 4th stage, Caribou, Boulder




Lo. Lolo., June 44, i9/&. Uviposlilon l«4:20, she landed on Vacginium cespitosum
twice then laid cone egg on underside of ftiny Kalmia (polifolia) microphylla leaf
(K, microphylla very common 2 cm onward, V. cespitosum common 3 cm onward, Viola
labradorica common 1 com onward, Pelygonum [Bistorial viviparum 3 cm onward,
Potentilla diversifolia 3 cm onward, Salix planifolia seediing | cm away),
Loveland Pass, Summit Co. Colo., July 23, 1988. Vaccinium cespitosum is the
probable hest here, though based on lab feeding studies by Clyde Gillette (pers.
comm. ), Viola, Polygonum, and Potenptilla are alsc suitable foods for larvae so
may be occasional hostplants. Eogs laid singly, usually on low green plant
leaves. Larvae diapause at about the 4th stage, presumably unfed 4th stage.
Vaccinium cespitosum is certainly the main host in Cole.; adults are associated
with Y. cespitosum at the edge of begs and on drier areas within willow bogs.

B. freijs is usually found on moist lower slopes at the edge of willow bogs or
streams, in conirast to B. esuncmia and B. frigpa which cnly occur inside
{throughout} willow bogs.

Speyeria. The Colo. Spesyeria can be divided infto "wetland" species (including
nokomis, mormonia, and aflantis) which usually ovipesit near green violets, and
“dryland" species (including aphrodite, gallippe, edwardsii, and presumably
coronis) which oviposit near green violets if present, but at drier sites that
lack late summer green violets they oviposit under shrubs etc. where the violets
have dried up for the year and will not sprout from dormant reots until the
following springy the dryland species in general may have a longer physiological
delay from female emergence fto egn laying. (Four unstudied species occur in W
Colo.: 5. hydaspe (Bdv.) and egleis (Bshr) occcupy conifer—aspen forest and are
presumably wetland speciess 5. cybele (Fab.) occupies the same habitat and zhady
cak/fAmelanchier thickets and may be a wetland species, and 5, zerene (Bdv.)
occupies the same habitats as gybele and mesic sagebrush and is perhaps a
dryland species.)

Speveria aphrodite aphrodite (Fah.}) (="ethpne" Hemm.). Oviposition 18:48 under
Cercocarpus montanus shrub, E end South Table Mtn., Jefferscn Co. Colo., Aug.
28, 198@. QOviposition 11:40 under C._montanus shrub on dead twig, and
ovipesition or preoviposition under three other §. montanus shrubs, Green Min.,
Jefferson Co. Colo., Aug. 17, 1378, Ovipositions 11:3@ and 11:32 among grass in
low spets 1.6 m from {. montanus shrubs, Green Min., Jefferson Co. Colo., Sept.
6, 1983. Oviposition 11:36 on underside of tiny iwig in litter among various
plants (no Viola seen), oviposition 11:58 on underside of dead leaf in litter
under C. mantanus shrub (rno violets seen), ovipositions 12:83 and 12:1@ on
underside of dead twigs in litter under Rhus arcmatica trilchata bush (no
violets seen), all Green Min., Jeffersen Co. Cole., fug. 19, 1984. Oviposition
11:5@ in litter {(near grasses, Artemisia, Liatris, and Linaria, but nec Vicla
geen), and oviposition 11:29 under hillside C. montanus bush {(grasses and cactus
nearby but no Vipla), Green Mtn., Sept. 5, 1985. Two oviposifions 18:42 on dead
stems & twigs in litter in 3 cm wide hollow of flat Carex probably pensylvanica
heliophila sward (some grasses and dead planis were nearby, but no Uigcla), Green
Min., Sept. 7, 1985. Preoviposition by 2 females in shady 15 cm hollows among
grass clumps on sloping flat, Green Min., Jefferson Co. Colo., Sept. 11, 1886.
Oviposition 11:23 in shade on underside of horizontal stems in litter among
Gutierrezia sarothrae, Thlaspi arvense, grass, and Actemisia ludoviciana, W Soda
Lakes SE Morrison, Jefferson Co, Colo., Sept. 10, 1987. Oviposition 18:25 on
underside of dead grass blade § cm from Viela adunca, oviposition 16:26 on
undaerside of tiny twig 5 com from \, adunca, oviposition 11:44 on underside of
pine needle 1@ cm from V., adunca, all Corwina Park, Jefferson Ce. Colo., Aug.
17, 1984. Oviposition 12:52 on underside of dead grass hlade in litter 20 cm
from small Y. adunca plant, ovipositien 11:47 in litter with no viclets near,
Corwina Park, Aug. 27, 1884. Oviposition 11:@5 on pine needle below ¥, adunca,
0°'Fallen Park, Jefferson Co. Colo., Aug. 12, 1985. At lower foothills
localities (Green Min., South Table Mtn., Soda Lakes), no violets occurred near
the eggs when the eggs were laid, but in the spring Viela nuttallii is very
common under the shrubs {(and is alsc common but patchy on open flat grassland
where some eggs are laid) so is the presumed larval host. At localities above
the lower foothills (Corwina & 0'Fallon Parks) viclets are green in late summer
and females lay on or near them (mostly V. adunca evidently, rather than V.
canadensis which grows aleng craeeks and in shade), Thus females oviposit near
green viclets if present, but if dried up for the year (in the lower foothills)
they usually oviposit under shrubs efc. where Viola nuttaliii is likely to
sprout the next spring. Females were seen mating as late as L fiug., but mosi
mate in July-M Aug. and then delay laying eggs (reproductive diapause) until L
fiug.~E Sep. in the foothills and adjacent plains of the Colo. Front Range, when
they travel widely and oviposit. Unfed-ist-stage larvae hibernate.

Speveria cvhele charlottii (Barnes). Adults associated with Viola canadensis
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55p. OF sp. rydoergil (ruguiosal 1n RJuercus gampetil uncerstory, NE Hayden,
Routt Co. Cole., July B, 13988,

Speveria nokomis nokomis (Edw.){=pigrocaerulea W. & T. Cock.). Ovipositions
12:23, 13:30, 14:25, 14:38, 14:31 on dead grass and twigs near Viola sororia
affinis (=nephrophylla}, Sangre de Cristo Mts., New Mex., Aug-Sept. 1978,
Ovipositions 11:46G, 11:45, 13:20 on grass etc. next to Y. s. affinis {(reared to
adults in lab on V. s. affinis, Chuska Mts., San Juan Co. New Mex., Sept. 7,
1977, Aug. 18, 1880. Because of the late-season flight, females do not seam to
delay egg-laying. They oviposit near green violets. Scott & Mattoon (1982)
give the 1life hisiory. Unfed~Ist-stage larvae hibernate.

Speveria mormonia surynome {Edw.?). Oviposition 14:20 on a twig near the
ground beiween Rumex densiflorus and Potentilla plattensis, no violets observed
nearby, Keystone Gulch, Summit Co. Cole., Aug. B-7-8, 1977. Oviposition 11:15
on Achillea lanulosa leaf 3@ cm away from Potentilla sp., Salix sp., and ?Viocla,
Vail Pass, Summiti Co. Colo., Aug. 22, 1877. Preoviposition 5 times in low spot
near Vaccinium (perhaps searching for violets?), Loveland Pass, Summit Co.
Colo., fiug. 5, 18985. Preoviposition or oviposition (no egyg found) 1@:16, she
probed abdomen into litter next to Carex rupestris drummondiana & Geum
(ficomastvlis) rossii turbinata (Drvas octopetala hookeriana 3-100, Trifolium
dasyphyllum 5, 45, Salix reticulata nivalis 7-10@, Salix arctica petrasa 2-15,
Potentilla diversifolia 30, 50, Polvgonum [Bistortal viviparum 4, 7, 15,
Aictemisia scopulorum 12, 15, 3@, 40, Castilieja occidentalis 50); this proves
noething, other than that females oviposit haphazardly; Loveland Pass, Clear
Creek Co., Colo., July 19, 18988, By adult association, Vicla labradorica is
surely the main hostplant. Females seem to have little or no delay in egg-
laying (reproductive diapause), though they tend io disperse when frosis come io
the high mountains in late summer (I have found three females on the plains in L
Aug.~E Sep.).

Speyeria callippe meadii (Edw.). Oviposition 13:80 under Cercocarpus montanus
shrub on hill (Yiola nuttallii was common under these same shrubs in spring
1979}, Mt, Zion, Jefferson Co. Colo., July 11, 1878. Ovipeosition 12:52 on tuwig
in shade beneath clump of Prunus (Padus) virginiana melanccarpa bushes, no
violets seen, hilltop at Shingle Creek, Jefferson Co. Colo., July 23, 18845 V.
nutiallii occurs at {his site. Preovipesition 11:1@ bent abdomen in litter
under C. montanus bush, preoviposition 1111 bent abdomen in litter under 25 cm
tall Rosa bush, oviposition 11:20 3 cream eggs laid in dead litter in shade
under combined Helianthus pumilus/Toxicedendraon rydhergii bush on slope just §
of hilltop, Mt. Zion, Jefferson Go. Colo., July 11, 189885 Y. nuttallii must be
the hostplant here. Females flutter around bushes and crawl into shady hollouws,
where they probe the abdomen down and forward or straight down to lay engs.
Viola nutiallii is surely the major host in the foothills, though other Viola
may be used at higher altitude. Females have little or no reprocductive
diapause, and die before late summer. Unfed-lsi-stage larvae hibernate.

Speveria atlantis dorothea Moeck. Ovipesition on Viola sororia affinis
{(=nephrophylla) stem, Chuska Mts., San Juan Co. New Mex., Aug. 19, 139808,

Speyeria atlantis hesperis (Edw.). Six eggs laid 18:30-11:82, 11:18, and
12:20 on debris near Vigla canadensis (W) var. scopulorum, and three egos laid
11:8@, 11:10, 11:30 near Viola adunca (W), both at Tinytown, Jefferson Co.
Cole., July 30, 1978, Ovippsitions i@:@4 & 10:86 on underside of pine neadles
near V, adunca, oviposifion 10:58 on underside of grass blade near V. adunca,
oviposition 12:01 near VU, adunca, oviposition 12:55 on debris near VY, g. var.
scopulorum, all O'Fallon Park, Jefferson Co. Colo., Aug. 13, 1984, Oviposition
18:55 on underside of pine needle 18 cm from V. adunca {(she landed on V., adunca
then crawled away to lay), oviposition 12:25 on underside of dead grass blade
near Y. aduncae, 0'Fallon Park, fAug. 16, 1984. Oviposition 10:52 on underside of
twig in litter near V. adunca, Corwina Park, Jefferson Co. Celo., Aug. 17, 1984,
Adults associated with V., ¢. var. scopulerum, 3.5 mi. ¥ Evergreen, Jefferson Co.
Cole., Aug. 6, 1987. V., adunca and V. c. var. sgopulerum seem to be the main
hostplants in the foothills of the Colo. Front Range; adults are associated with
both species at Criichell, Jefferson Ca. Colo., 1978-1985, and with V¥, ¢, var.
scopulorum at Red Rocks, Jefferson Co. Colo., Aug. t, 1978 and at Devil's Head
Cgd., Douglas Co. Cole., July 31, i978. Eggs laid by females from Cherry Gulch,
Tinytown, Critchell, and Corwina Park, all Jefferson Co. Gele., and from Mt.
Judge, Clear Creek Co. Celo,., 1984-18985, were reared to adults in lab on Viola
sororia affinis (=nephrophylla) (Scott 1988a). Females seem to have little
delay in egn laying (reproductive diapause), and some females emerge and were
seen mating as late as L Aug. Dispersal is weaker than in some aphrodite and
mormenia females. Females always oviposit near green violets, mostly U.
ganadensis and V. adunca in shade of trees {in gulches and N~-facing slopes in th
foothills?}; ithey occur on N-facing slopes and along creeks, so dryland viclets




are not nostplanis. Unfed-i1st-stage larvae nibernate. tkLbG cream, turning
mottied reddish-brown. Scott (1988a) describes sarly stages. (e

Speyeria atlantis atlantis (Edw.){=electa [Edw.]), Mature larva (reared io
adult) found resting on litier in low spot near creek, 58-150 cm away were Viola
sororia affinis (=nephrophyila) plants, N fork Clear Creek, Gilpin Co. Celo.,
June 14, 1988, Preoviposition VU, s, affinis (=nephrophylla}, N Fork Clear
Creek, Gilpin Co. Celo., July 16, 1988. V. canadensis and Y, adunca are
probably also hosts. OScoii (18988a) describes early stapes.

Speveria atlantis ratonensis Sceott. Adulis assoc. Vigla canadensis var.
scopulorum, Raton Massa, Las Animas Co. Cole., July 28-29, 1985,

Speyeria coronis halcvone (Edw.). Adults can bhe found from late May until mid
September; females diapause and evidently oviposit in late summer. By adult
association, Viola nuttallii must be a major host.

Speveria edwardsij (Reak.). Oviposition 9:48 Z eggs on underside of narrou
dead stems in litier in shady 4 cm wide nock of grassland (various grasses
nearby but no Viela), and oviposition 9:58 on underside of dead stem in litter
in 5 c¢m wide hollow of grassland {(various grasses, Verbena, and Grindelia were
nearby, but no Viecla), both flat grassland at Green Min., Jefferson Co. Colo.,
Sept. 5, 1985; Vipla nuttallii occurs on the flat grassland where these eggs
were laid, but is somewhat patchy in occurrence. Oviposition 13:03 on crook of
tiny twig in litter (2 cm from Bouteloua gragilis, 2 c¢m from Gulierrezia
sarothrae, 2 cm from dead Thlaspi arvense, many T. arvense tiny seedlings
nearby), this spot was a 15-cm-wide area of slightly lower vegetation on a
shaley gentle slope with no Viola in sight {and was not a shady ncok under a
shrub), Soda Lakes SE Morrison, Jefferson Co. Colo., Sept. 9, 1987. Oviposition
11325 bent abdomen in litier then flew 3 m and laid egg under dead !-mm-wide
twig (no Yiola seen though Viola nuttallii is present at this sites Linum
lewisii 5, 1@, 15, 15, 25, etc., Melilotus officinalis 5, 19, 35, etc., Aster
erigoidas 1, 3, 30, Guiierrezia sarothrae 19,15, Carduus nutans 7, 38-16@,
Grindelia 25, Yucca 80, 18@, Chrysothamnus nauseosus 3, 3); perhaps Linum is a
host?; N Bear Creek Res., Jefferson Co. Colo., Sept. 9, 1991, Preoviposition
11:15 on flat she landed explored ground betwesen grass "28 times, Grean Min.,
Jefferson Co. Cela., Sept. 17, 1991, Viocla nuttallii must be the hostplant at
these sites; it appears only in spring and drops its leaves in early summer.
Females evidently diapause and oviposit in late summer. Unfed-ist-stage larvae
hibernate. EB6 cream, developing numerous small reddish spois so overall color
is reddish-purplish-cream. 157-STAGE LARVA dull pale-orangish-yellow, seta
bases brown, suranal plate and collar blackish; head black.

Euptoieta claudia (Cram.), Ovipositions at 8:08, B:12, 8:2@, B8:25, and one
larva found on Linum (Mesynium) australe (W), the larva raised to adult on Vicla
gororia affinis (=nephrophyllal, 1 mi. E Arroyo del fgua, Rio Arriba Co. New
Mex., June 19, 1878. Ovipesition 8:56 on L. ausirale, 2.7 mi. up Coyote Can.
road, Rige Arriba Co. New Mex., June 13, 18978, Ovipositions 13:58, 14:82, 14:07
on side of stems near tip of seedlings (8-10 cm iall) of Linum (Adenolinum)
lewisii, females did not even land on flowering L. lewisii, Bandimere Speeduway,
Jefferson Co. Colo., Aug. 10, 1984. Oviposition 13:1t on underside of leaf near
end of branch of L. lewisii (W), W end South Table Mtn., Jefferson Co. Colo.,
Qet &, 13987. Oviposition 12:48 leaf of L. lewisii 15-cm seedling, Tinytown,
Jefferson Co, Colo., July 3, 1981. Oviposition 14:83 (2 eans found within 1 cm-
-parhaps one was laid earlier) L, _lewisii, Tinytown, Jefferson Co. Colo., July
4, 1891. Preoviposition 11:20 near L. lewisii, Lookout Min., Jefferson Co.
Colo., May 30, 18988. Ovipesitions (2:38 on sepal of flower bud, 12:42 & 12:48
on stem, 12:51 on leaf, 13:880 on leaflet in inflorescence, 13:02 on
inflorescence, 12:E5 on stem of inflorescence, all on L. lewisiis oviposition
12:43 on Poa nr. anassizensis leaf blade 8 cm from stem of L. lewisii,
preoviposition 12:45 grass under L. lewisii, oviposition 12:57 dead plant stem
beside L. lswisii, oviposition 13:8! on fagropyron [Pascopyrum] smithii leaf top
1@ cm from Comandra umbellats (not a host?}; Tinytown, Jefferson Co. Colo., June
2, 1992, Oviposition 12:04 lower leaf, ovip. 12:37 1@-cm-long sprout at plant
base, both on Linum lewisii, ovipositing female landed on Sedum_lanceolatum
flowers 7x and planis 4x but did not ovipeosit; Tinytown, Jefferson Co. Coleo.,
June 17, 1892, Preoviposition, she ionored Carex pennsylvanica heliophila and
Comandra and old Sedum lanceclatum, Crawford Gulch, Jefferson Co. Colo., June
t4, 1992, Oviposition 13:30 on underside of inflorescence peduncle of yellow
Linum (Mesynium} sulcatum, E of Renville County Park, Renville Co. Minn., July
13, 1986. Oviposition 12:28, 12:29 on undersides of Viola nuttallii leaves near
base, Lookout Min., Jeffersen Co. Celo., June B, 1991, Larva found on and
raised on VYicla itricelor var. horiensis ("pansy"), lLakewood, Jefferson Co.
Colo.,, 1964. Oviposition 12:5@ on underside of leaf of VU, tricoler var.
iricolor ("Johnny Jump Up", has narrow lesaves with basal fingerlike extensions},




T2.

2 mi. NE Ceonger, Freeborn Lo., Minn., June 18, 138b. +reoviposition on V. %.
var. tricelor, Lakewood, Jefferson Co. Colo., June 12, 1987. &5ix eggs laid
iB:50~-11:25 an leaves and stems of Hybanthus verticillatus and one laid on a
Thlaspi arvense plant nearby (. arvense is undeubtedly not a larval foed), E
end South Table Min., Jefferson Co. Coleo., May 27, 1980. Oviposition 11:40 on
underside of leaf of H, verticillatus, anocther agg found on sepal of same plant,
and 4th stage larva found on Gaura sp. (not a hestplani) beside H.
verticillatus, Cherry Gulch, Jefferson Co. Colo., July 7, 1984, Ovipositions
@1, 10:17, on leaf undersides of two H. verticillatus plants, Green Min.,
Jefferson Co. Cole., June 3, 18BE. Oviposition 14:58, 14:52 on base of siem and
on leaf top at base of H. verticilliatus, Green Min., Jefferson Co. Colo., May
27, 18991, Oviposition 1@:45 under H. verticillatus leaf, 5 Midway, Pueblo Co.,
Cole,, May 6, 1992, Oviposition 10:45 H. veriicillatus leaf, 5 Midway, Pushle
Ca. Colo,, May B, 1982. Ovipesition 11:08 on underside of dead grass blade next
to touching Anemone cylindrica (WX Ranunculaceae)(it is noit known whether larvae
can eat this plant, but they pessibly can), NE Holland, Pipestone Co. Minn.,
July 12, 18986, HOSTPLANTS: Evidently semipolyphagous on certain fresh green low
herbs, which may share some now-undiscovered chemical peculiarity. In Colo. L.
lewisii and H., verticillatus seem to be the commonest hosis. Because females
refuse to oviposit on Sedum lanceolatum in nature and lab larvas refused to eat
it even when starved, Sedum cannot be a host (Theodore Mead recorded it as used
frequently at Fairplay Cele. in July--a plant misidentification evidently but eof
what plant?) so should be eliminated from the hostplant list. EBG6 yellowish-
cream. 1S8T-8TAGE-LARVA crangish~yellow, front of body with purplish-tan tinme,
pronotum brown; head black.

LYCAENIGRAE
Riodininas

Melanis pronostriga (identification based on plates in A. Seitz’
Macrolepidoptera of the World, vol. 5). The hairy larvae were reared from
leaves of Samanea saman (adults and larvae common on this tree), Puerto Asis,
Colembia, Aup. 1876, and males patrol arcund the canopy of this host {(and about
nearby tops of buildings) from about 17:80 to dusk to seek females,

Apodemia mormo mormo (Felder & Felder). Adult association records are useful
in this species because adulis are always highly restricted to the larval
hostplant Ericgonum. Adults assoc. Eriogonum leptocladon var., ramosissimum,
dunes N Rock Peint Trading Post, Apache Co. Ariz., Aug. 19, 1980. Adults assoc.
Ericgonum microthecum (W), jct. Huwys. 12 and 418, Yakima Co. Wash., Sept. 9,
1973, Adults assoc. E. _microthecum var. foliosum (R), Hwy 558 Animas River
valley 7 mi. N New Mex. line, La Plata Co. Cole., Aug. 27, 1977. Adulis assoc.
E. m. var. foliosum {R), Horsehead Spring, San Juan Co. Utah, Sept. 4, 1977.
fAidults asscc. E. lonchophyllum var. lonchophyllum (R), W of Allison, La Plata
Co. Colo., Aug, 28, 1977. Adulis assec. E. corymbosum var, velutinum (R), E
fztec, San Juan Co. New Mex., Aug. 27, 1977. Adults assoc. E. corymbosum var.
orbiculatum (R}, Unaweep Can., NE Gateway, Mesa Co. Colo., Aug. 23, 1977.

Apodemia mormo mejicanus (Behr)., Oviposition Eriogenum jamesii var. Jjamesii,
8W Trout Creek Pass, Chaffee Co. Colo., Aug. 15, 18973. Ovipoasition 11:22 E, 4.
var. jamesii, just NE Sscurity, El Pasc Co. Colo., Aug. B, 1972, Adults
associated with E. _j. var. jamesii, Ric Grande Wild firea, Taos Co. New Maxico,
Aug. 17, 1986,

Apodemia mormo near dialeuca (Opler & Powell. Adulis associated with Eriogonum
wrighti var, wrightii (det James L. Reveal), 3 mi. W. Alma, Catron Co. New Mex.,
flug. 9, 1986.

Apodemia nais nais (Edw.). Oviposition 14:23 on leaf just below inflorescence
of Ceanothus fendleri in natures in lab 18 eggs laid on leaves, 3 on twigs near
leaves; near Smith Creek Cod., June 28, 1971. OQOviposition 12:10 on a lower
branch of C, fendleri, near Smith Creek Cod., Custer Ce. Colo., July b, 1573,
Oviposition 3:80 on top of leaf next to inflorescence of C. fendleri, Mi. Zion,
Jefferson Co. Colo., July 3, 1988, Three females from Mt. Zion, Jefferson Co.
Colo., July B & 11, 1977, were placed in a plastic box with C. fendleri and
Prunus (Padus) virginiana melanccarpa, and 64 egps were laid on C. fendleri
flowers, 21 on C, fendleri leaves, none on P, v. melanccarpa; larvae were raised
on G. fendleri until they hibernated half grown. Edwards (1868-1887) raised
Arizona nais on Prunus, and Kendall (1976) reported Prunus as the host of AL
nais chisosensis F. Howaver, based on the above data and adult associations,
only Ceanothus is used in Colo. Larvae live in a nest of leaves silked
together,




Lycaeninae

Theclini &
Hvpauretis crysalus crysalus (Edw.). Ovipesitions 16:1@ and 1B:45 in crevices

of terminal buds and ends of twips of Quercus nambelii, Lake Creek Cgd., Custer

Co. Cole., Aug. 187@. EG6 pale greenish, turning brown after aboul a week.

Egas hibernate. Scott (1974d) reports ecolegy, behavior, and movemants.
Hypaurotis crysalus citima (H. Edw). Adults associated with Quercus cambelii

throughout W Colo.

Lycaenini

Lycaena phlaeas pelaris Cour. (=argiodon Ferr.). Adults assoc. Oxyria digyna
at several sites in alpine zone of Wind River Mis., Fremont Co. Wyo., Aug. 1i-
14, 1883, where they occupy nooks in vegetated rockslides,

Lvcaena cupreus snowi (Edw.). Oviposition 11:80 on rock next to Oxyria digyna
inflorescence, Hermit Pass, Custer Co. Colo., Aug. ', 197]. Precviposition
12:15 0. digyna, Loveland Pass, Summit Co. Cole., July 22, 1888, Pupa with hole
in abdomen found on underside of rock within several m of Q. dinyna, Loveland
Pass, Summit Co. Colo., July 26, 1989, Ovipositions 10:39, 10:48, she landed on
rock almost teouching 0. digyna and laid Z eggs 2 cm apart on rock just below
. rock.overhang (she never landed on plant so must have recognized host vispally . .
or olfactorily); "7 eagos and "B eogshells found on rocks (just below the upper
sdpe of rock or on the side of rock) that almost touch 0. _digyna; Loveland Pass,
Summit Co. Colo., Aug. 7, 1398, Adults of ssp. snowi are associated with 0.
digvna in nooks of vepetated rockslides or cirgues threoughout alpine Colorado.
In the alpine zone of Wyo.-Mont. this habitat is occupied by L. phlaeas polaris
also associated with 0. digvna. In N Utah-Wyo.-Mont. L. qupreus artemisia Scott
occurs at lower altitude in Canadian-Hudsonian Zone sagebrush and woods
openings, where Rumex or Polvgonum must be the host. Larvae (from emgs laid by
females from Loveland Pass, Summit Co. Colo., 1884, 1888) ate Rumex in lah, and
larvae guit feeding when half-grown or somewhat larger, evidently indicating
diapause (probably biennial, the twe diapause stages uncertain). Early stanpes
from Loveland Pass: EGG whitish-tan, turning white, camouflaged on the mottled
rock (some lichen bumps resemble the eqgs alse). FIRST-STAGE LARVA cream-
yellow, with long dark-brown setae, a brownish subdeorsal spot on each segment,
pronotum brown. 2ND-STAGE LARVA tan due to brown hairs. “3RD-STAGE LARVA
olive-green, heart-band brown sdged by tan, latersl ridge tan, three cobligue
slightly-paler dashes (the uppermcst palest’) on sach segment between top and
side. NEARLY-MATURE LARUA dark-green or yellow-green, hsart-band brownish-green
{adged by yellowish-green on paler larvae), 2 faint narrow pale-green ohlique
dorsclateral dashes, laieral ridge slightly vellow-areen on paler larvae, these
markings all weak. PUPA light brown, a middersal brown band on T1-3 (weak on
A4), subdorsal brown areas on TZ2-3, a subdorsal brown dot on sach abdomen
segment , a brown spot above fw base; length 11 mm.

Lycaena thoe (6.-M.)(=hyllus [Cram.]}, Ovipesition 13:83 on dead leaf,
oviposition 13:10 on dead leaf, oviposition 12:3@ on dead tip of live leaf, all
on middle or lower leaves of Polvgonum coccineum (=P. amphibium var. emersum){W)
plants growing in shallow water; oviposition 12:55 on dead leaf at base of Rumex
grispus; Wheat Ridge, Jefferson Co. Colo., fAug. 14, 1977. Ovipesition 12:12,
she landed on a totally-dead Rumex crispus inflorescence 11:58, flew 4 times and
landed on another dead R, grispus inflor. & crawled down its stem 10 cm then
fluttered down 5 cm then crawled down 1@ cm & crawled & bent abdomen in litter 1
cm away from stem (no egg feund) then crawled 7 cm away from siem and laid egg
12:12 under 1-mm-wide dead grass stem in litter, Wheatridge, Jefferson Co.
Colo., Aug. 17, 1991. Adults common to uncemmon in pure stand of P. cocgineum
at lake edge, Barr Lake., Adams Co, Colo., Aug. 29, 1974, to Aug. 38, 1991,
Assoc. £, coceineum, Upper Twin Lake, Freeborn Co. Minn., June 26, 1985.
Praoviposition 12:15 near R, crispus along canal, Barr Lake, Adams Co. Colo.,
Sept. 25, 1989, Females oviposit in litter at the host base except when the
hosts grow in water, when egas are placed higher up. Egags hibernate. EGG dull
greenish when laid, afier a few hours turning white.

Lycaena helloides helloidas (Bdv.). Egg found on dead leaf helow plant
(identical to engs dissected from females) of Rumex iriangulivalvis, E of
Moffat, Saguache Co. Gole., Aug. 28, 1977. Oviposition on lower branch of Rumex
maritimus fueginus (W}, lake at Kipling and W. Jewell S5its., Lakswood, Jefferson
Co. Cole., Aug. 17, 1878, OQviposition 13:08 on dead lower leaf of Polygonum
coceineum (=P, amphibium var. emersum), Barr Lake, Adams Co. Colo., Aug. 28,
1884. 1 egg found on underside of dead leaf of litter under Rumex crispus; !
eng on underside of dead leaf, 4 egus on underside of dead leaf, | egg on
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unagerside Oof dead leal, & aggs on undersiot Or dead iear, | 8gg on underside of
dead leaf, all five leaves in litter under five Rumex triangulivalvis plants; 2
egas on underside of dead leaf 30 em from top of plant and 6@ em above ground of
Polyaenum pensylvanigums; P. coccineum is the commonest known host here, millions
growing around the lake just below high water level, and adults are common on it
here every year; all Barr lLake, Adams Co. Colo., Sept. 8, 1887, Preoviposition
12:48 P. coccineum, she crawls down siem, 6@ adults assoc. P. cogcineum, Barr
Lake, Adams Co. Colo., Oct, 8, 1988. Two ovipositions 9:5Z, 9:52 on top of
green leaf near top of plant, ancther ego found on top of green leaf, and 20
2nd-4th stage larvaes and 1 prepupa found on green leaves (usually near leaf
hase, someiimes on stems) near top of plant, all on P. coggcineum (W): females
oviposit near top of plants at this site evidently because ihere was no litter
where the plants grew in a slough, and the hosts stand in water after rainsg;
larvae eat holes in leaves or eat leaf tip, pupae are attached by both cremaster
and silk girdle; Salida, Chaffee Co. Golo., July 308, 1985. Adults associated
with P. coccineum; Wheatridge, Jefferson Go. Colo., July 14, 1388, Adulis
associated with Polygonum probahly coccineum, Batile Mountain, Lander Co.
Nevada, Aug. 5, 1874, Adults associated with P._coccineum, Smith Lake, Sheridan
Co. Neb., July 17, 18986. Adulis associated with P. cocgcineum, Wheatridge,
Jefferson Co. Colo., July 13, 15, 1988. Thres yearly flights occur on the
plains. Eggs hibermate. Early stages from Balida: EGG white. MATURE LARVA
(half-grown larva similar) yellowish~areen, with cream bases of the numerous
pink setae, a middorsal green band edaed by vellow-green, a subdorsal gresnish-
yvellow sinuous line {dorsally convex on sach seagmeni) edaged by tan-green, a very
faint green sinuous band above spiracles, a lateral greenish-cream line,
subventral & midventral areas translucent bluish-green; head dark brown. PUPA
dark red, creamy-red, reddish-tan, light-reddish-tan, or reddish-yellow in
different individuals, all have a middorsal tan to blackish band {weakest on top
of T2), a subdorsal tan to blackish band (these bands blackish in the darker
pupas), wing veins pale, blackish mottling above wing on T3-Ai, the blackish
mottling spread cver most of pupa in two reddish-tan pupae (the wings sooty-
brown in the darkest pupa), spiracles {(sirangely) on hills, cream, pupa attached
by silk girdle and presumably cremaster.

Lycaena helloides florus {(Edw. ¥ I treat gastro Reak. as a synonym of helloides
because most syniypes resemble very-orange helloides, castro lacks a specific
type locality, and “first revisers" had treated it as a synonym of helloides; at
best, casire is & hellpides/florus intergrade population closer to helleides,
and thersfore is a synonym of helloides). Epg (identical to egos dissscted from
femals) found on trash at base of Rumex densiflorus (W), Keystone Gulch, Summit
Go. Colo., fAug. B-7-8, 1977, Egg {identical to egns dissecied from female)
found at base of stem of Rumex triangulivalvis, Fall River Reserveir, Clear
Creek Co. Ceolo., Aug. 18, 1877. Oviposition 13:12 on dirt at base of Rumex
acetosella (=Aceiosella vuluaris), oviposition 13:08 on tiny plant next to both
R. acetosella and Polygonum arenastrum (“avigulare"), oviposition 13:3% on base
of stem of P, arenasirum, all Toll Ranch, Gilpin Co. Ceolo., July 28, 1877,
Oviposition 18:11 on grass blade next toc Polygonum douglasiji, Jim Creek Cod.,
Grand Co. Colo., Aug. 9, 1977. Preovipositicns 18:38, 11:1@, 11:10 on P.
douglasii, then oviposited 11:15 3 cm up on dead Poa pratensis leaf under canopy
of Artemisia itridentata (P. douglasii commen all arcund from 2-18@ cm?, Fraser,
Grand Co., Colo., Aug. 5, 1891. R. aceiosella, P. arenastrum, and P. douglasii
are small planis usually growing on dirt-mound gopher diggings on deep soil of
valley bottiom forest clearinos, while R. densiflorus and iriapgulivalvis are
large. This ecotype/subspecies occurs a4s low as the Canadian Zone at Critchell
7760" in Jeffarson Co. Cole. ({0 compare with the data of Scott 1879, the number
of orange uph lunules on Critchell males is @-1, 1-3, 2-13, 3-15, 4-8, 5-@; and
the amount of upf oranoe on females is & [none or a tracel-3, B fonly posimedian
spotsl-7, C [postmedian band and some median spots orangel-B, D [posimedian band
solid orange and median part of wing mostly orangel-6, E Imostly crangel-2, F
{completely orangel-@; these frequencies have remained stable from 1978 to
1985). One generation per years wherever in Cole. that temperature limits the
species to cne yearly flight, the florus ecotype occurs, in which adulis vary in
appearance from very dark to resembling helloides {(Scott 1878}); where two or
three flights can occur, the helloides ecotype flies. The florus ecotype has
nothing to do with Lycasna dorcas (Kirby), which eats Pentaphvlioides
floribunda=Potentilla fruticosa (Scott 1878). Egos hibernate. EGG greenish-
white when laid, turning white.

Lycaena heteronea heteronea (Bdv.). One egg on umbel-subtending bract of E.
subalpinum (="E. umbellatum var. major"; E. subalpipum and E, umbellatum are
sympatric and do not interbreed throughout much of Colo.), Toll Ranch, Gilpin
Co. Colo., July 3@, 1977. Mature larva found dead (attacked by ant) on




underside of umbel-subtending bracis (most of the bracts eaten) of E.
gubalpinum; 55W Hot Sulfur Springs, Grand Co. Colo., July 11, 199@8. Adults 75
associated with Eriogonum umbellatum var. porteri, Silver Creek, Hinsdale Co.,
Colo., July 18, 1988, and Tennessee Pass, Lake Co., Cole., fug. 15, 1971, Aug.
8, 1972. MATURE LARVA green, with darker—green middorsal band edged by weak
yellow-green dashes, three oblique weak yellow-green dashes on each segment, a
weak lateral yellow-green ridge, with dendritic setae near AB spiracle.

Lycaena heteronea gravenotata (Klois). Oviposition 7:35 and 30 egnos found at
the base of (generally beneath) umbel-subtending bracts of Eriogonum umbellatum

var. umbellaium, Red Rocks, Jefferson Co. Cole., July 14, 1872, Five e&ggs on
bracts below E. u. var. umbellatum umbels, SE Blackhawk, Gilpin Co. Colo., July
24, 1973. 8ix egys on bracts below E, uw, var. umbellatum umbels, Mi. Zion,
Jefferson Co. Cole., July 11, 1977. 3 eggs found at base of bracts heneath
umbels of u. var, umbellatum, Mt. Zion, Jefferson Co. Colo., July 6, 1988.

E. W. var, umbellatum, #Mi. fion, Jefterson Lo. Lolg

Egg found on underside of umbel~subtending E. u. var. umbellatum bract; Lookout
Min., Jefferson Co., Colo., Aug. 15, 1990, Oviposition Eriogonum jamesii var.
jamesii, SW Trout Creek Pass, Chaffee Co. Colo., Aug. 1373; adults are
associated with E, j. var. jamesii throughout southern Colorade (Chaffee,
Frement, Custer, Saguache Cos. Colo.). Six eggs on bracts at base of umbels of
E. iamesii var. flavescens, Mi. Zion, Jefferson Co. Celo., July 11, 1977. In
contrast to other Lygaena which crawl down the host stem and lay eggs on stems
or litter at the hostplant base, heteronea lays on the bracis subtending the
umbel (though in the Calif. ssp. clara eggs are supposedly laid on leaves).
Eggs hibernate. Adulis are widely distributed on hillsides etc., in contrast io
the previous Lycaena which concentrate in valley bottoms.

Lycasna rubidus rubidus (Behrl}(includes form sirius [Edw.]). OQOvipositions
12:30 (i egy on chip of woed), 12:38 {1 egg an 3 cm tall plant similar to
Thalictrum) within 1@ cm of Rumex triasnaulivalvis (W), Tell Ranch, Gilpin Co.
Colo., July 2B, 1977. Oviposition 11:38 on trash at base, oviposition 11:58 on
twig at base, both on R._irianoulivalvis (W), Tell Ranch, July 30, 13877.
Oviposition 12:20 on twig at base, oviposition 12:38 on dead leaf at base, hoth
on R, triangulivalvis (W), West Chicage Creek, Clear Creek Co. Colo., July 31,
1977. Oviposition 12:21 on underside of litter under R. triangulivalvis, and at
12:48 a female flew up from underneath Rumex crispus {no egg found), N Fork
Clear Creek, Gilpin Co. Colo., Aug. 1@, 1987, Ovipositions 11:85, 11:89, 11:14,
female crawled 20 cm down stem of small R. triangulivalvis and placed eggs near
plant base beneath narrow stems in litter, Silverton, San Juan Co., Colc. Aug.
18, 1981, Two epggs laid 12:38 on dirt at base, and 45 eggs found on trash at
base (egns identical {o eogs dissected from females), all at base of Rumex
densiflorus (W}, Keystons Gulch, Summit Co. Cole., fAug. 6-7-8, 1877. Egg found
on twig at base of Rumex agusticus occidentalis (W), E Idahe Springs, Clear
Creek Co. Colo., Aug. 1@, 1977. Five engs found at base of R. _a. occcidentalis
(W), N of Idledale, Jefferson Co. Cele., Aug. 21, 1877. Oviposition or preovip.
12:1@ she probed many times with abdomen and 2 sggs found under plant, 4 eogs
found under nearby plant, all on R. a. occidentalis, Fraser, Grand Co., Cola.,
Aug. 5, 1981. Epg found at base of R. crispus, N of ldledale, Jefferson Co.
Colo., Aug. 21, 1877 {egos from last three sites identical to eggs dissected
from females——{, xapithoides and L. helloides eggs can be easily separated from
those of rubidus). Oviposition, female crawled down stems of Polvgonum
douglasii 3X at 12:14, basked, then crawled down £, douglasii and nearby plants,
crawled around in litter and at 12:30 laid up to 4 eggs in litter (I found only
2 of them, | cm from P. dounlasii base); 2 preovipositions 11:58 P, douglasii;
Fraser, Grand Co, Cole., fAug. 1, 188@. Elsewhere in Cola., adults are
associated with Bumex venosus on the northsasiern plains in Weld Ca., with
Polvoonum coccineum (=P. amphibium var. emersum) ai Elbert, Elbert Co., July 3,
1878, and with Rumex aguaticus occidentalis, densiflorus, and utahensis at
various mountain sites. The typical habitat is near a creek. The large-leafed
Polygenaceae may he preferred to the small-leafed, but both are chosen without
much preference. Eggs hibernate, EGB6 greenish-white when laid, hecoming white.

Lycaesna xanthoides dione Scud. Oviposition two eggs 12:30 on debris at base
of Rumex triangulivalvis, Red Rocks, Jefferson Co. Colo., July 12, 1873. Two
egns {compared to eggs dissected from female) found at base of Rumex aguaticus
ogccidentalis (W); three egas {(compared to eggs dissected from female) found at
base of Rumex crispusi N of Idledale, Jefferson Co. Cole., Aun. 21, 1977. Males
and female seen in meadow with 3-4 Rumex crispus and "20@ Polygonum_gogcingum
(=P, amphibium var. gmersum); Wheatridge, Jafferson Co. Ceole., July 14, Aug. B,
19892, Adults do not ococur on the vast P. coccineum stands at Barr Lake, Adams
Co., Coleo., that are submerged in spring, sc it may not be a host, or the eggs
may not survive submergence. Eggs hibernate. EGE white (no doubt greenish~
white when laid).




76

L.ycaena xanthoides edithna (Mead)iperhaps a spacies L. editha’?)(=mponiana
fFieldl), Oviposition 9:50 {hree engs on trash next to Rumex acetosalla
(=fcetoselia vulgaris), Toll Ranch, Gilpin Co., Colo., July 27, 1977.

Oviposition 12:07 on dead leaf next to R. acetosella. Jim Creek, Grand Co.
Colo., fBug. 8, 1977. Oviposition 11:38, she landed on R, acetosella "2 cm from
Polygonum dounlasii and crawled down to ground and laid egg on litter bit near
base of 3-cm-tall Fragaria virginiana glauca (egqg was 5 mm from fairly large R.
acetosella plant without inflorescence, and 2 cm, 4, 7, 8, %, 3 cm from other R,
acetosella, eqg 6 mm from mosfly-eaten P, dounlasii, and 4 ecm, B, 7, 8, 11 cm
from other P, dounlasiil; oviposition 11:31, the same female then laid an egg on
litter bit at base of sedoe (egg 2, 4, 4, 8, 1@, 14 cm from R. acetosella, 4, B,
T, 7, 7, 18 cm from P, douglasiil; both eqys were 10-15 cm from flowering R.
acetosella and 10-15 om from flowering P. douglasiis cviposition 11:508, she
landed on R._acetosella and crawled down plant 2X and then crawled 9 cm toward
base of small sagebrush and laid 3 eggs on litter about 3-4 cm from each other
(1 on a 3~cm—long twig, ! on a @.3-mm X 2-mm twig, | on seedling Fragaria
virginiana glauga staem) ameng 3 P, douglasii plants (b6, B, 6, 7, 8, 10, 15 com
from P. douglasii, 9, 1@, 1@ cm from R, acetosellal; Fraser, Grand Co. Colo.,
Aug. 2, 189@. Female seen at Polynonum dounlasii patch, Fraser, Grand Co.
Colo., Aug. 1, 198@. The small ssp. gditha would sesem to be adapted to small
hostplants, the large ssp. dicne and xantheides te the larger Rumex. Yet both
R. acetosella and P. douglasii are hostplants, and females definitely seem to
prefer the introduced R, acetosella to the native P, douglasii, evidently
because the former has much larpger leaves. Eggs hibernate. EGE greenish-white
when laid, becoming white.

Lvcaena arota virginiensis (Edw.). 189 ovipositions (9 on rough bark of the
thicker branches, 12 on sides of smooth twigs of the thinner branches, 2 on dead
leaves of two different dicotyledens beneath Ribes leptanthum) all day at 9:12,
9:24, 9:27, 9:34, 9:49, 9:59, 10:00, 10:50, 16:55, 11:00, 11:08, 11:15, 11:21,
11:24, 11:34, 11:36, 11:48, 11:48, 14:24 on R, leptanthum (&), Spring Creek,
Fremoni Co. Colo., July 30 to Aupg. 8, i968. Ovipesition R, lepitanthum (G},
lLittle Fountain Creek, El Paso Go. Colo., Aug. 4, 187i. Oviposition on R,
leptanthum tuwig (previously misidentified as Ribes montigenum [61; there are no
valid records of R. montigenum for L. arota, thus this host in Scott 1974c,
which reports ecology and behavior, is misidentified), Williams Can., El Paso
Co. Colo., Aug. 11, 1971, Adults associated with R. leptanthum, Reynolds Park,
Jefferson Co. Colo., Aug. 25, 1998. Adulis associated with R, leptanthum,
Roxborough Park, Jefferson Co. Colo., Aug. 14, 1881, Adults (rare) assec. Ribes
inerme, Tinytown, Jefferson Co. Cole. Females often crawl and flutter down
amena the hostplant stems well within the plant, where they oviposit; they fly
inte the center of the bush to oviposit just as often as they fly onto the ocuter
branches, and may spend an hour or more in one plant, alternating oviposition
about every five minutes, basking, "hindwing rubbing", and restina. Eoggs
hibernate.

Eumaeini

Phasostrymon alcestis (Edw.). Adulis associated with Sapindus sapeonaria var.
drummondii, Coettonwoed Crk., Baca Co. Cole., July 3-4, 1373,

Satyrium (Harkenclenus) ititus titus (Fab.?). Female landed on leaf of Prunus
americana shrub and crawled down stem to ground and oviposited in litter 8 cm
from stem, Chimney Gulch, Jefferson Co. Colo., July 18, 18978, About 108 adults
sean in a 1@ m X 10 m area on pure stand of Prunus (Padus) virginiana
meglancearps growing on sand, just E of Sand Dunes, Medanoc Creek, Alamosa Co.
Colo., Aug. 1, 1570. Female landed on leaf ai tip of 4@-cm.-tall seedling of P,
v. melanocarpa (Prunus [Cerasus] pensylvanica was 20 m away also, bul seedling
was probably P. v. melanocarpa) and then walked down stem 1o base and laid 8
eggs in clusier on rock ai 10:00, the eggs merely glued on (not in a copious
mass of glue), Tucker Gulch, Jefferson Co. Coleo., July 30, 1987. Female rested
ont young P. v. melanocarpa then flew {o anether, Tinytown, Jefferson Co. Cole.,
Sept. 4, 1391. The usual larval host is P. v. melanocarpa, based on adult
association. The habit of crawling down the host stem to ovipesit on trash at
the base cccurs also in Satyrium fuligincswm, most Lycaena, and Plebeius
nelissa. Egas hibernate.

Satyrium (Fixsenia) favonius autelycus (Edw.){=viglae 5. & T.). Adults
associated with Quercus gambelii (normal-leaf var. gambelii and shallowly-lcbed-
leaf var. undulata which may be a hybrid between §. gambelii and Quercus
grisea), Cottonwood Creek, Baca Co. Colo., July 3, 1973.

Satyrium californica (Edw.). Oviposition 18:3@ 3 eggs laid in glued cluster
at base of leaf petiole of Prunus {Padus) virginiana melanocarpas; ovipeosition




12:89 4 eggs glued in cravice at joint of stem, oviposition 10:15 2 eggs glued
in depressed scar on twig, oviposition 10:45 3 eggs glued in hole in twig, all 17
on Cercocarpus montanus; Lockout Min., Jefferson CGo. Cole., July 8, 1977. Tuwo
females crawled over iwigs of C, mentanus for 90 minutes searching for
oviposition sites, Benesees Min., Jefferson Co. Colo., Aug. 1, 1884. 3 eog
clusters of 5, 4, and 1 egas per clusier (each clustier cemented in crevice with. _
clear copious glua) found in healed crevices on twigs of C, montanus, Genesece
Mitn., Jefferson Co. Colo., funp. B8, 1984, Adults associated with Purshia
itridentatas SSW Hot Sulfur Springs, Grand Co. Celo., July 4, 19808, Femals
crawled on and probed P, _iridentata branches 12:57-13:32, cuter branches first,
and finally ended up near base of bush and laid 6 eggs 13:33 (oviposition took
8@ sec.) on branch under strip of loose bark 7 mm wide bensath 9-mm-wide
horizontal branch "7 cm above ground, covering eqgs was a iransparent curtain of
plue secreted by female; S eggshells found on bark of "B-mm-wide branch of P.
tridentata halfway from tip of branch to base; 3 preovipositions 1@:3@-11:15
crawling down P, iridentata branches and preobing: $5W Hot Sulfur Springs, Grand
Co. Colo., July 11, 1830. Evidently somewhat pelyphagous on a variety of shrubs
and small trees., Females (oddly) glue egas in clusters (averaging 3.7 eqggs)
with a very copicus clear glue, such that some eqgs appear completely immersed
in the glue, but the glue aciually forms a thim film covering them, a "glue
window". The film evidently provides protection against ants and desiccation.
Obviously phylogenetically clese to §. acadica, because of similariiy of egg
sculpturing, placement of eggs in holes, glue window, late-afferncon-early-
evening mating fime, and presence of orange gap on bluish unh spot. Eggs
hibernate. EGH whitish-green, becoming slightly-grayish white, with numerocus
small hills each forming the hub of a spokelike sef of 5-B6 ridges, the hills
narrower than those of 8. acadica, micropylar crater very shallow.

Satyrium acadica (Edw.). Oviposition Salix exigua twig, Canon City, Fremont
Co. Colo., July 18, 197@. 4 ovipositions by one female watched from 12:95 to
"13:03: she crawled down stems of 5. exigua saplings, then landed on sapling 2.5
m tall, crawled 1 m down and at 12:17 laid 3 engs inte hele 1.7 mm wide (the
scar where a twig broke off) on Ilt-mm-wide trunk and applied a glue window in
hole covering egons flush with top of outer egg; she then landed on 5. exigua
leaf and crawled 1 m down trunk and crawled onto a touching Salix lucida
lasiandra branch of tree and probed abdomen 1@ min. but was then scared away by
ants, she crawled down a 1-m—high S. exigua sapling to its base in the grass,
where she crawled around the 1-cm-wide trunk probing abdomen, then crawled up a
little & basked; she flew to another 2.5-m-tall §. exigua, crawled down it "1 m
and laid 3 sggs at 12:45 {(plus a narrow glue window around upper egg? into a
hole .7 mm wide on B-mm-wide trunk (ihe hole an exit hole made by some stem-
boring bug) 4 mm below old fwig base scar; she crawled 5 em farther down trunk
and laid one egg at 12:486 into hole 8.6 mm wide (exit hole of wood-beoring bug)
en 7-mm~wide trunk {a very narrow glue window was arcund one side of eggl; she
flew, then crawled down twe 1.5-mm—-tall 5, exigua saplings f{o ground and crawled
arcund base of trunks in grass, crawled up and flewi at 13:08 she crawled down
2-m-tall sapling to 70 cm below tip and laid 5 emggs inte a heole-crack 1.1 X @.9
mm wide (in middle portion of crack "4 mm long) on a B-mm-wide branch (she made
a glue window covaring about half of the area of the first saevaral sggs that
were visible from cutside the twigl{the crack led into an iniernal chamber made
by a twig bering bug, which was filled with frass at one end and had a dead
aphid at other end), she probed abdomen at a spot 4 cm farther down trunk, then
flew up to 4-m—tall 8. exinua and disappeared; Wheatridoe, Jefferson Co. Colo.,
July 24, 1988. The female covers much of her eaqgs with a glue window as does
Batyrium californica. Three of the egg holes were formed by some unknown tiny
stem-boring insect and all three were packed with frass in the lower part of the
internal chamber. Females display amazing physical dexterity during
oviposition: they can place eggs that are 8.6 mm in diameter inte holes only 8.8
mm in diameter, obviously by compressing the egg during its exit from the
ahdomen, and it takes the female only "45 sec. to lay 3 egas; the last
oviposition alse invelved placing 4 of § egns in the cavity ABOVE the level of
tha exit hole, proving that the extended ovipositor can be curved while the aggs
are compressed and laid. Lab females lay egos into holes in twigs. Associated
with S5, exigua in the rest of Colo. (Yuma, Jefferson Cos.}) also, so avidently
monophagous. Eggs hibernate. EGG purplish-brown when laid, the areas exposed
to air {not covered by glue) becoming tan within 8 hours, whole egg becoming
tan-white, covered with numerous small hills each forming the hub of a set of B-
B ridges, micropylar crater fairly shallow with rim (rim red-brown when young).

Satyrium sylvinus sylvinus {(Bdv.). Oviposition on twig of Salix exigua,
Mirage, Saguache Co, Colo., fAug. 9, 1978. 2 eggs found on fork of a 7-mm-uide
8. exigua stem beside (just above) a 1@-cm-long branch of 15 leaves, eggs E@-cm
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rrom 11p ot near-vertical branchsy Lasile ROCK, Uouglas LO. LOLO., JULlY 22, (93¢,
Preovipesition 12:40 5. _sxiqua, she prebed abdomen at leaf bud 1@ cm below twig
end, and at twig feork nearby; N Greenwood, Douglas Co. Cole., July 23, 193@.
Adults associated with 8. exigua, at N Greenland, Douplas Cao. Colao. (July 19,
198083, at South Lake Bulch Road, Douglas Co. Colo. {(July 1%, 198B), and N
Larkspur, Douglas Co. Colo. {(July 23, 18990). Adulis alsc associated with 8.
exigua throughout Pueblo, Fremont, Custer, Saguache, Conejos, and Gunnison Co.
Celo., Uintah and Kane Cos. Utah, and in northern New Mexico, so avidently
mongphagous. Eggs hibernate. EGG greenish-tan, after some days becoming pale
tan-yellow, covered with numerous rounded-end tall pillars (ihese spines more
peinted than §. acadica/californical), the spokelike ridges between hills much
less apparent than on Satyrium acadica & californica, pits roughly hexagonal,
micropylar crater deep but broad (3.2 mm wide) with tapered sides; no glue
window (egg net in crevice), but glue was on main plant stem, some glue was
between the two eggs, and glue was under each egg.

Satyrium liparopns !liparops (LeC.). One egg (compared with eggs dissected from
femals) found on Prunus (Padus) virginianas melanocarps twig, precvipesition on
P, v, melanccarpa twigs (note: Ager negundo, a hosiplant I reported in J. Lepid.
Sac. 22:159 and 1966 Lepidopterists’ News #3 at this site, is erroneous);
Lakewood, Jefferson Co. Cole., July 8, 1977. Female crawled down Prunus
americana twigs 89:50-10:06, then crawled on a leaf some then crawled 4-5 cm
toward base of horizontal stem and oviposited 1@:13 on underside of 2-mm-wide P,
americana red-brown twig just distal to a 4-leaf twiglet with 1-mm-wide stem, 14
cm from end of last leaf of branch, "4@ cm above ground: the same female flew 5
mWto a P, v, melanocarpa bush, landed on leaf and crawled “3@ cm down twig
probing the twig with ovipositor, laid egg 190:45 into a Z-mm—deep crevice made
by bark splitting away from a side twig, on vertical gray trunk 12 mm wide, &0
cm above ground and 1@ cm basal to leaves; the same female landed on P._v.
melanccarpa leaves and crawled down twig probing abdomen mostly at joints of
twios, and laid egg 10:48 on 3-mm-wide reddish-brown vertical twig just above
and in a joint with a side twig 1.5 mm wide (Z cm below an inflorescence
peduncle, B@ cm above ground, 2@ cm from branch tip); a second female landed on
leaf of a 5@-cm-tall P. americana plant and crawled down twig probing coften
until she pot just 2 com above ground plants 15 cm above ground and laid egg
11:58 in crevice 1 mm deep consisting of peeled bark that stuck ocut 1 mm from
side of gray trunk B mmn wide, 2 mm below a gray 3-mm-wide side branchji preovip.
10:22 P. amerjcapa; all eggs laid in full or partial shade; Falecon County Park,
Jefferson Co. Colo., Jduly 1@, 1930. Eggshell found in crotch of 4-mm- and 3-mm-
wide stems "38 cm into canopy of Cratasegus succulenta (macracanmtha) var.
occidentalis tree 2.7 m tall (egg sculpturing identical to known liparcps);
Falcon County Park, Jefferson Co. Colo., July 3@, 199@8. Eggs hibernate., EGB
dull dark-brownish-red with numerous long sharp spines from entire surface,
micropyle pit surrounded by "15 wide villi-shaped projections that extend
farther than the spines.

Satyrium calanus falacer (God.), Adults associated with Quercus gambelii in
Jefferson, El Paso, Fremont, Custer, Saguache, Routt, Delta, and Garfield Cos.
Colo., and Celfax Co. New Mex. However, two adults were found not near Q.
gambeliis an adult in Lakewcod, Jefferson Co. Colo., and several adults in
Golden Gate Can., Jefferson Co. Colo., where perhaps Prunus (Padus) virniniana
melanocarpa was eaten, or immigration occurred.

Satyrium calanus albidus Scott. Adults associated with Quercus gambelii in
Routt, Delia, and Garfield Cos. Colo.

Satyrium auretorum (Bdv.), OQOvipesition Quercus sp. (live pak, leaves similar
to those of Q. chrysolepis and others), Cascade Fall, Yosemite, Calif., July 8,
1964,

Satyrium saepium {(Bdv.). Oviposition 11:23 on twig of Ceanothus fendleri,
Lookout Mtn., Jefferson Ceo. Colo., July 11, 18977, Adults assocc. with C.
fendleri, Russel Ridge, Douglas Co. Colo. Ovipositions 11:83 and t1:1@ on side
of 2 mm thick green stems of €, fendleri, Apex County Park, Jefferson Co. Colo.,
July 29, 1984, Oviposition 3:2! on underside of 3 mm wide §. fendleri stem, Mt.
Zion, Jefferson Co. Colo., July B, 1988. Egg in diapause found on C. fendleri
stem, Indian Peak, Jefferson Co. Cole., fipril 21, 1989. Assoc. with C. fendleri
in Coleo., evidently the only host there. Adults assoc. with Ceanothus cuneatus
{(datermined by park ranger), Valley of the Rogue Roadside Picnic Area, Josephine
Co. Ore., July 15, 1964, Egaos are laid singly on smooth sides of thin stems, in
contrast to 8. californica. Eggs hibernate.

Satyrium behrii crossi (Field). Oviposition 89:10 on twig of Cercocarpus

montanus, N fork Clear Creek, Gilpin Co. Colo,., July 7, 1877. Egg found on stem .

of C. montanus and compared to dissected eggs, Lookout Min., Jefferson Ca.
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Colo., July 8, 1577, Adults assoc. with 0, montanus throughout Jefferson,
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Satyrium fuliginosum (Edw.?. Oviposition on lower stems of Lupinus andersonii
{Ha), females walk down the hosi stem and lay on stems or trash near ihe base,
Sonora Pass, Mone Co. Calif., July 13, 1974, Oviposition near base of Lupinus
meionanthus (Ha), Carson Pass, fAlpine Co. Calif., July 208, 1974. Ovipositicn
19:15, she landed on fArtemisia and fluttered sheort distances of 1/4 m from plant
to plant, then landed on Lupinus prunophilus {(formerly a ssp. of L. ammophilus)
and crawled "28 cm down siem and laid 2 eggs, one on top of the other, on side
of a 3-mm-wide stem 2-3 cm above ground, then she fluttered from plant to plant
again and at 10:20 landed on another L. prunophilus and crawled down stem and
crawled on litter under plant for "2-3 cm and beni abdomen straight down into a
hole in litter "4 mm (the abdoman remained still for several segonds se I think
an egg was laid, but I searched through the litter and could not find the eaq;
however from pasi experience, eggs laid inte litter by Plebejus melissa and
Speyeria etc.,, or dropped into litter by Cercveonis, are very difficult to find),
58W Hot Sulfur Springs, Grand Co. Colo., June 3@, 18989, Adults associated with
L. prunoghilus (a few Lupinus caudatus alse present), §5W Hot Sulfur Springs,
Grand Co. Colo., Juns 24, 28, 1988. Ovipesition 13:40-13:58 L. pruncphijus, I
scared her up from one L. prunophilus plant and she fluttered weakly io anoiher
and crawled down it but was in sun so fluitered to a third plant, crawled douwn
one leaf and got stuck on a cuplike Znd leaf but after much turning crawled over
it and down stem to litter below S55E base of plant, probed abdomen straight down
for "2 minutes, moved 3 cm to B8E and probed litter "1 min., then crawled 1 cm N
and probed litter "1-2 min; 4 engs were later found in the litter (other egos
could have bean missed in the tedious search), in 2 clusters of 2 eggs each,
egos were just laid into hoeles in litter and not attached to twigs;i larvas ars
probably assoclated with ants, because "20 ant head capsules were found in
litter searched for these eggs, and “20 5-7-mm-long vicious-biting red ants
swarmed up out of the liitter at the base of this plani when I collected the
litter, and all the nearby plants also had ant nests {(anis were common near 1989
equs also); 85W Hot Sulfur Springs, Grand Co. Colo., July 4, 1998, Assoc. with
L. caudatus (previously misidentified as L. argenteus), 1| mi. N Dillon, Summit
Co. Colo., July 15, 1985, Adults associated with L. caudatus, NE Hayden, Routt
Co. Colo., July 6, 18988. Eggs hibernate. EGG pale whitish-bluish-green with a
tinge of tan, no micropylar crater, microscopically appearing like fresh-snow
polygonal "mounds" {("mounds" actually the valleys betiween the ridges), each
mound surrounded by a "slushy-ice"” blue-green ring (the ridges and translucent
knoblike narrow pillars occur on these darker rings, each pillar at the center
of 5-B radiating ridges’. Other eggs tan, with each pillar forming the hub of
5-6 low ridges like spokes of a whesl; these enngs seem to owe their different
appearance to the darker tan cuticle, which makes ithe pillars look wider, making
the ridges slightly visible, and turns the "snow" valleys into tan flats. Blus-
green may be the color of newly-laid epgs (persisting in the lab due to the
death of the eggs?), tan the color of older eggs.

Callophrys ervphon eryphon (Bdv.). Adults assoc. with Pinus ponderosa var.
scopulorum in most of Colorade, including Boulder, Jefferson, and Custer Caos.,
where it is undoubtedly the larval host, and some sites in Pushle and Fremont
Cos.; but in Frement and Saguache Counties Pipus edulis Engelm. is the anly
conifer at many localities where it must be the host.

Callophrys polios Cook & Wats. {=obscurus F. & F.), Oviposition 13:35 on
underside of leaf base next to Arciostaphvlos uva-ursi adenotricha unexpanded
flower buds, N Crawford Bulch, Jefferson Co. Cola., May 24, 1888. Ovipoasition
14:57 on lateral edge of leaf near end of branch (ne new arowih present),
ovipesition 15:24 on side of B8 mm long new leaf clustier (containing 7 new
leaves) at end of branch, oviposition 15:86 on underside of leaf base next to §
mm long leaf buds ("5 leaves rolled together) at end of branch, all on A._u.
adenotricha, Stove Min., El Paso Co. Celo., May 28, 18988. Oviposition 13:51 and
ancther eng found on A, u, adenoiricha, both on leaf underside near edge of leaf
I em from voung leaf buds, Tinytown, Jefferson Co. Colo., May 12, 1988,
Calloghrys polios is sirictly associated with A. u. adenotricha in Colo., C.
pelios and Callophrys aupustinus have separate niches on this plant: poliosg
usually lays egos near young leaf buds (J. Cook, Can. Ent. 40:37, also states
that females usually oviposit at base of elongate leaf buds, rarely on flower
pedicels), augustinus at the base of flower pedicels, therefore polios larvae
evidently prefer o eat young leaves, whereas augustinus larvae evidently prefer
flowers and growing fruits. Eggs laid singly. EGGE whitish-green, turning
gresnish~white. FIRST-STAGE LARVA light yellow, with a greenish internal tint
after feeding, many long pale setae, T! shield chitin~brown; head chitin-brouwn.

Callophrys augustinus augustinus (Westwood). Adulis are ssp. sugustinus in C
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Lolo. , 11 aduls appearanceé d4nd hostplant. Uvipositlon 148:00 Oon base of coroila
of Arctostaphvlos uva—ursi aderoiricha, preoviposiftion 13:34 on A._u.
adenotricha, Russel Ridge, Douglas Co. Celo., May 11, 18BB. Ovipositions 14:4B,
14:52, 14:54, 15:19 and another egn found, all between scalelike stipule and
base of flower pedicel except one egg on outside of stipule, of A, u.
adenptrigha, Tinytown, Jefferson Co. Colo., May 15, 1988. Oviposition 12:57
inside scalelike stipule at base of flower pedicel, oviposition 12:59 heside
scalelike stipule at base of flower pedicel, both on A. u. adenoiricha,
Tinytown, Jefferson Co. Colo., May 17, 1888. Oviposition 14:11 inside bract at
base of flower pedicel, ancther eng found on inside of bract at fleowsr-pedicel
base, both on A. u., adenotricha, Tinyiown, Jefferson Co. Cole.,, May &, 18988,
Adulis assoc. with A. u. adenoiricha throughout the Colorado mountains east of
the continental divide. In the lab, females from Indian Creek Cgd., Douglas Co.
Coelo., June 3-6, 1973 laid many eggs on A, u. adenotiricha flowers near the
pedicel {only one egg was laid on a leaf, next to a flower)., C. augustinus
larvae avidently eat flowers and growing fruits (J. Cook, Can. Ent. 38:214, also
found that larvas first eat flowers, then feed on fruits, then mature larvae
prefer leaves), whereas C, poliogs larvae evidently eat young leaves. Eggs laid
singly. EGG light green,

Callophrys augustinus iroides (Bdv.). In SW Colo.-W N.M, adults are NOT
assocliated with A, uva-ursi adenoiricha. Adults common on Amelanchier sp.
(though several were nectaring on its flowers thus it miaht not be a host),
Gobernador Can., Rio Arriba Ce. N. M., May 16, 1983. Adults associated with
shrub Arctostaphylos, Creel, Chihuahua, Mex., March 38-31, 13988. SW Colo.-~
Mexico populations are possibly somewhat polyphagous as in Calif.

Callophrys mossii massii (H. Edw.){(=schryveri Cross). Oviposition 9:5@ one
egn on underside of leaf base hidden between leaves near top of Sedum
(Amerossdum) lancegolatum, Green Min., Jefferson Co. Colo., May 1, 18988,

Callophrys mossii doudoroffi dosP. (=windi Clench). Larvae raised on Sedum
sp., South Yuba River NW Nevada City, Nevada Co. Calif., May 12, 1374, Larvae
reared Dudleya cymogsa {(photo resembles cymagsal, Loon Lake, El Dorade Co. Calif.,
Juna 8, 1974, Larvae reared Sedum sp., Lang Crossing, Nevada Co. Calif., June
15, 1974. Larvae raised Sedum spathulifelium, Lake Berryessa, Yolo Co. Calif,,
May 11, 1974, Adults are very local; a celony can occupy an area of only about
5@ x 50 m. Pupae hibernate.

Callephrvs gryneus nelsoni {Bdv.). The usual host is Calogedrus decurrens, so
it is interesting that on top of the Sierra Nevada at Loon Lake, El Dorado Co.
Calif., June 9, 1974, adulis were common resting and flying about Juniperus
pccidentalis, the only species of Gymnosperm present and undoubtedly the
hostplant., Adults of this population have the white unh median line usually
weak, and thus are typical pelsoni; eastward below the Sierras in Calif.-Nev.,
Callophrys gryneus chalcosiva (Clench) has a strong white unh median line and
also eats Juniperus.

Callophrys aqryneus siva {(Edw.?). Adulis associated with (resting on) Juniperus
scopulorum, Red Rocks, Jefferson Co. Cele., May 25, 1988 and many other years,
Lookout Min., Jefferson Co. Colo., May 30, 1988, Tinytown, Jefferson Co. Colo.,
June 2, 1888, Falcon County Park, Jeffersen Co. Celo., June 6, 12, 1988, In
Jefferson Co. Colo., J. scopulorum is the only juniper present at siva colonies
so must be the hostplant.

Callephrys gryneus siva-gryneus. Adults associated with Juniperus, S
Gothenburg, Dawson Co. Neb., June 7, 1880, June 15, 19591. Adulis here are
intergrades where the two ssp. meet and interbreed; many resemble siva, some
resemble grypeus. and some lack the unh postbasal har of gryneus but have the
kinked postmedian line of gryneus; the postbasal bar is evidenily inherited in a
dominant/recessive fashion because it is either present or absent.

Callophrys affinis ("apama") homoperplexa B, & B. Oviposition on flower of
Ceanothus fendieri, Chautaugqua Mesa, Boulder Co. Colo., May 38, 1966. In Howe
(1975) 1 assumed thalt this oviposition was a mistake by the female, but the
following data prove it was not. Ovipositions 13:42 and 14:85 on base of
terminal flower buds of C. fendleri and another egg found on bud, Tucker Guleh,
Jefferson Co. Colo., June 5, 188@. Ovipositions 14:15-14:28 of 3 eggs betwsen
flower bud and sepal of G, fendleri. Apex County Park, Jeff. Co. Colo., June B,
18980, Oviposition 14:42 on flower bud of G, fendleri, Apex County Park, June
i1, 1880, Preoviposition 13:35 on C. fendleri flower buds, Apex County Park,
June 13, 1886. Oviposition 11:20 C. fendleri flower bud, Apex County Park, June
24, 1980. Ovipositions 9:3@ and 12:90 on £, fendleri flower buds, Ralston
Butte, Jefferson Co. Colo., Juns 20, 188@.,. Oviposition 14:35 C. fendleri
flower bud, Tinytown, Jefferson Co. Colo., dJune 1, 1388. Ovipositions 11:25,
11:39, 11:35 C._fendleri young flower buds, same female tucked each eng out of
sight between bract and flower bud, Tinytown, Jefferson Co. Colo., May 21, 1992.




Oviposition 10:54 between L, fendleri bract and inflor., Tinytown, Jefferson Co.
Colo., Jume 11, 1882. Oviposition {1:25, 11:3@, 11:35 and | egg found, all
tucked inside red-edged bracts of young S-mm-long £. fendlerji inflorescences,
Tinytown, Jefferson Co. Colo., May 21, 1892, Ovipositions 11:11, 11:57, 11:68,
12:80, and | cther egg found, all eggs tucked out of sight beiween bract and
flower bud of G, fendleri, egoshell found on flower bud near a first-stage larva
whose head AND PROTHORAX were inserted into flower bud of Ceanothus herbacgeus,
Ralston Buttes, Jefferson Ce. Cole., May 29, 1988. Oviposition 5:30 and
preaviposition 9:32 on Eriogonum umbellatum var, umbellatum flower huds,
Crawford Hill, Tucker Gulch, Jefferson Co. Calo,, Juns i8, 1980. Preoviposition
12:80@ on E, u. var. umbellatum flowers, Apex County Park, June 23, 13988,
Oviposition 11:28 on flower bud of E. w. var. umbellatum (W), Chimney Gulch,
Jefferson Co. Colo., June 28, 1978. Ovipositions 11:51, 11:52, 11:63, 11:56,
tucked deep between unopened E. u. var. umbsllatum flower buds, Van Bibher
Creek, Jefferson Co. Colo., June 13, 1889, Female seen resting on Eriocgopum
jamesi var. flavescens flower buds, but no egns found, Coal Creek, Jefferson Co.
Coelo., July 16, 1981. Lab larvas eat C. fendleri flower buds (but not the old
hard fruits), eat E, u. var. umbeilatum flower buds and cccasionally leaves if
buds are unavailable, and eat E. subslpinum (=umbellatum var. major) leaves when
buds are unavailable. It is clear that boeth C. fendleri and E, u. var.
umbellatum are hosts in nature {(thus populations occur at some sites where C.
fendigri is absent), aven at the same site, and females seem to prefer to
ovipesit on whichever plant happens to be in the proper young flower bud stage.
Many larvae were raised to pupas and adults in the lab. Pupae hibhernate. Early
stages (Tucker Gulghl}: EGGE light bluish-green. FIRST-S5TAGE LARYA greenish-
cream, prothorax cream; head crange-brown. MATURE LARVAE vary from green to
red, but all have conspicuous subdorsal ridges edged medially by dark ground
color, a lateral pale band edged above by dark ground coler. These larval
variants were found: 1) mature larva green, subdorsal ridges pink (cream edged
by reddish}), lateral ridge pinkish-cream, a lighi-green obligue subdorsal dashj
2} mature larva green, middorsal band reddish-tan, subdorsal ridges red, lateral
ridge red, an oblique dark-red subdorsal dash; 3) mature larva red, the
subdorsal ridges edged medially by dark-red, an oblique pink dash extending
ventroposterad of anterior end of each subdorsal ridge, area betwesn subdorsal &
lateral ridges reddish—green on A3-6, & dark-red line just shove red lateral
ridge; 4) mature larva red, a cream lateral line, a cream subdorsal oblique
dash. PUPAE also vary (pupa %! came from larval type #1 I think, and the other
color phases may alsc correspond te larval phases somewhat): 1) pupa pinkish-
oream, head & thorax with a green tint, wings green, the posterior edge of Ti-3-
Al-6 and edge of wing all red (including 2 short red obligue subdorsal offshcots
of red edage behind segments Al-B), a middorsal slightly darker bands 2) pupa
ochre-red, thorax & wings vellow-hrown, with a few blackish spaets on dorsal part
of wing case, small black subdorsal & middorsal abdomen spets; 3) pupa dark-red,
wings dark-red-brown, with black spots on dorsal part of wing case, some black
middorsal & subdorsal abdomen spotss 4} pupa red-brown, thorax & wings dark-red-
brown, with black spots on dorsal part of wing case, some hlack middorsal &
subdorsal abdomen spots.

Callophrys sheridanii sheridanii (Carp.). Oviposition 9:35 on top of tiny
young 4 mm leaf in center of Eriononum umbellatum var. umbellatum, ME. Zion,
Jefferson Co. Cole., April 30, 1588, Oviposition 18:50 on top of leaf blade
next to new growth, oviposition 10:59 on side of peticle of young newly—grown
leaf, oviposition 11:82 on top of petiole of young leaf next to new growth (all
three ovips. by one female); oviposition 11:19 on top of new leaf blade next io
new growth, oviposition 17:2@ on finy new leaf buds (both ovips. by one female);
all in center of E. u. var. umbellatum plants; ovipositing females flutter

slowly and land on plants resembling E. u. var. umbgellatum, often on Heterptheca

villiosa; Indian Peak, Jefferson Co. Colo., April 21, 1888. Oviposition 13:10
underside of young leaf blade next to very young partly-expanded E. u. var.
umbellatum leaves, she then landed on "4 E._u. var. umbellatum plants, then flew
over 3 Eriogonum jamesi var. flavescens plants without landing on them, Green
Min., Jefferson Co. Colo., April 24, 1988. Adults (large variety) assoc. with
Eriogonum jamesii var. weotenii (W), Clouderofi, Otero Co. New Mex., fApril 21,
1972. EGG light green. FIRST-STAGE LARVA light yellow, prothorax grayish-
vellow; head chitin-brown,

Callophrys sheridanii lemberti Tilden. Oviposition Eriogonum incanum (R), W
Glen Alpine Falls, El Dorade Co. Calif., June 6, 1970.

Atlides halesus {Cram.)(=gstesi Clench). Hibernating pupae found under hark
on trunks of Jjuglans hindsii and Populus irichocarpa trees with Phoradendron
sp., Sacramento River N of Clarksburg, Yole Ce. Galif., Feb. 23, 1874, Pupae
found under bark of J, hindsii and Quercus sp. trees, W of Davis, Yelo Co.
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Lalir., March 1, ta/d.
Strymon melinus Hubn. Larva raised from flowers of fAstragalus bisulcatus,
Central Plains Experimental Range, Weld Co. Colo., June 1878. Oviposition 1G:33
on hairy side of Astranalus parryi flower bud, Tinytown, Jefferson Ce. Colo.,
May 17, 18988, Ovippsitions 9:@5, 9:86 on stem of Astragaluys adsurgens var.
robustior inflorescence among flower buds, she did net land on A. _agrestis
(=dasygiottis) and fed on Asiranalus flexucsus flowers but did not oviposit, Guy
Hill, Jefferson Co. Colo., June 28, 1988. Oviposition 13:21 on young spiny
fruit of Glycyrrhiza lepidota, Green Min., Jefferson Co. Colo., fun. 4, 1878.
Preoviposition G, lepidota flower buds, 2 eggs found inside bracts beneath G,
lepidota flower buds, Wheatridpe, Jefferson Co. Ceole., July 13, 1988.
Oviposition 10:55% G. lepidots flowsr buds, Marshall, Boulder Co. Colo., July 8,
1988, Ovipositien 11:2f on young Lupinus argenteus flower bud, Shingle Creek,
Jeffarson Co. Colo., July 23, 1584, Oviposition 9:28 on L. argenteus flower
bud, Boelden Gate Can., Jefferson Co. Colo., July B, 18380. Oviposition 9:16 base
of calyx of uncpened Psoralea (Psoralidium) tenuiflora flower, Rad Rocks,
Jefferson Co. Cole., July 4, 1988. A female hent abdomen on P. fenuiflora at
1136 but did not lay an egg (a common plant, but most butterflies shun it
although Plebejus melissa adulis feed on the flowers), Cherry Gulch, Jefferson
Co. Colo., fiug. 17, 1987. Oviposition 9:12 on tiny leaf near flower of Malva
neqlecta, Red Rocks, Jefferson Co. Colo., Aug. 12, 1977. Oviposition 11:18 on
top of § mm wide folded young leaf, another egg found also tucked into folds an
leaf top, both next to M. neglecia flower bud, Cherry Cresk Reserveir, Arapahos
Co. Colo., Sept. 21, 1988. Oviposiftion 18:30 on flower pedicel of Eriogonum
effusum, Green Min., Jefferson Co. Colo., Aug. 12, 1977. Oviposition 12:35 on
E. effusum pedicel, Green Min. Aug. 18, 1877. Oviposition 12:12 E, effusum
flowsr , Soda Lakas S8E Merrison, Jefferson Co. Cole., Sept. 9, 1987. Oviposition
12:43 between Eriogonum lonchephyllum flower buds, Bandimere Speedway, Jeffarson
Co. Colo., Aug. 10, 1984, 1 larva found (15 mm long, cream with reddish hairs
and marks) on E, lonchephyllum flowers, Bandimere Speedway NE Morrison,
Jefferson Co., Colo., Qct. 8, 1987, Oviposition 7 eggs 9:24-9:35 on flowers of
Eriogonum (Pterogonum?) glatum, Chimney Gulch, Jefferson Co. Golo., July 24,
1978, Ovipositions 12:38, 12:41 on bracts of E. alatum, and 12 eggs found on E.
alatum (8 on old peduncles of flowers [seeds drop off leaving the peduncles near
new flowersl, 2 on side of flower, 1 on base of seed, | on calyx of seed), esogs
are usually placed near new flowers in center of inflorescence, Red Rocks,
Jafferson Co. Celo., Sept. 12, 1987, 22 epgas on peduncles, | eng on side of
seed, 2 larvae on seeds (they burrow into seeds), all on E, alatum, Red Rocks,
Jefferson Co. Colo., Sept. 21, 1987. 42 3rd- and 4th-stape larvae (nearly all
parasitized by wasps) found on fruilis {(green seeds) of £. alatum, 3-mm—long
black ants tend the larvae, Red Rocks, Jefferson Co. Colo., Sept. 22, 1987.
Oviposition 10:27 on immature fruit of Rumex itriapgulivalvis, Green Mtn.,
Jefferson Co. Colo., Aug. I8, 1977. Oviposition 11:09 between flower buds of
Verbascum thapsus, lLone Rock Cpd., Jefferson Co. Colo., Sept. 2, 15979,
Ovipositions 10:04, 12:1@ on top and side of bracis of flower buds of Mentzelia
(Nuttallia) multiflora, Green Mtn., Jefferson Co. Cola., Aug. 1@, 1984.
Ovipeosition three eggs 13:15-13:20 (] laid inside bract beside calyx tube, |
laid on bract, 1 laid on side of calyx fube next to bract), "B eggshells found
inside bract tips, | egg found on calyx tube near bract tip, 5 lst-Znd-stage
larvae found beoring into the calyx tubes {(each calyx fube encloses unexpanded
sepals, petals, & stamens at the end of an inferior ovary)(first they bore into
side of calyx tube, then they bore in desper, then they go completely inside
calyx tube and feed on Stamen 1ips and anthers), all on Mentzelia (Nuttallia)
nuda; this female landed on Psoralea tepuiflora flowers twice but did not
oviposit: N bolden, Jefferson Ce. Colo., Aug. 8, 18838. Oviposition 18:40 on top
of dentate M, nuda bract pressed apnainst ovary; Barr Lake, Adams Co. Colo.,
Sept. 8, 198@. Oviposition 12:80 among uncpened flower buds of Crpton texensis,
Barr Lake, Adams Co. Cole., fAug. 17, 1985. Larva 15 mm long found asating C,
iexensis flowers, Barr Lake, Adams Co. Colo., Seapt. 28, 1887. (Oviposition 18:0@8
in crack of branch tip where 4 petioles join, on Physalis virginiana var.
lopngifelia (W) {one of the fruiis had besn eaten, possibly by S. melinus), Green
Mtn., Sept. 7, 1985. 1 egg or small larva found on picked Jamesia americana
flower buds, reared to pupa, Ralston Buites, Jefferson Co. Coleo., May 29, 1988.
Oviposition 12:28 on young flower bud of Verbesina (Ximenesia) encelioides
between outer row of disk flowers and next row inward, Barr Lake, Adams Co.
Coleo., Sept. 5, 1988. Precviposition 11:30 crawling over Oxyiropis lamberti
fiowers, 5 Midway, Pueblo Co. Colo., May B, 1992. The most polyphagous North
American butterfly, but nearly always chooses flower buds-flowers-fruits.
Description of early stages (mature larvae & pupae mostly from Red Rocks on E.
alatum, 1 each from Barr Lake, Ralston Buite, Bandimere Speedway): EGE light




grass—green when laid. FIRST-5TAGE LARVA light orangish-yellow; head chitin-
brown. MATURE LARVYAE are incredihly variable in color (Table 3), but all have a
narrow middorsal line edged by darker dashes, {wo ohlique paler subdorsal dashes
(the upper shorter) aimed posterolaterally (between these two obligues is the
lower part of a paler check mark; ithe shorter upper part of the check is
horizontal), and a row of lateral dashes edged by darker color.

Table 3. Mature larvae of Colo. Sirvmon melinus.

Buerall Ground tid- Fdge of dbliques Lateral fdge of
Color Color dorsal Hid- Bashes Latarals
Line dorsal
pale- pale- pale- tan green crean slightly
yellow yellow yelloq green
with green
tarks
achre- yellow yelloy fan {an yello tan
velloy {faint {faint (faint
red) red} red)
crean with £rean crean red red grean red
reddish
riarks ¢F1-2
reddish-
crean)
green uith green green dark- dark-green yellow dark-
yellow green helou green
fiarks yallow
check-nark
green with green green dark~ green edging yellow- green
yellow- green lower arn of green
green yellaw-green
narks check-nark
Haroon traroon tan tarden white patch white fiareon
uith white with pink patches
#arks center
tan with tan green- red- red-brown pink red-
reddish ish-tan dish- brown
rarks braun
pink with pink uhitish- red red edges whitish- rad
white and pink lower arn pink
red narks of pink-
ish white
cheek-nark
crinson crinson pink crinson red edges pink red
Rower arn
of pink
check-nark
crison crinson pink erinson sane pink crinson
with pink-
ish-white
marks
Polyommatini

Leptotes marina {Reak.).

Medicano sativa, 14 mi. N Camp Coitonwood, Montezuma Can.,

Aug. 25, 1977.

fidams Co.
purpurea, Chimney Gulch, Jefferson Co. Colo.,

Colo.,

Oviposition 10:58 between unopened flower buds of
San Juan Co. Utah,
Oviposition 15:07 between M. sativa flower buds, Barr Lake,

Sept. 5,

Oviposition 13:00 on inflorescence of Dalea

July 10, 1978.

EGG greanish-
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white.

Brephidium exilis exilis (Bdv.,)., Adults closely associated with Halogeton
glomeratus (det. Hansford Ghackletie), Warm Springs, Nye Co. Nevada, Sept. 28,
1973. Adulis assoc. with Salsola ausiralis (=iberica="kali"), 4 mi. S Growley,
Crowley Co. Colo., Oct. 89, 1983. Adults associated with 5. australis, 4 mi. §.
Hopeton, Woods Co. Okla,, Sept. 3, 1886,

Everes comyntas (God.). Ovipositions 14:8@, 14:05, 14:11 Trifolium repens
flowers, 10 mi. E of Colorado Springs, El Paso Co. Colo., Sept. 9, 1871.
Ovipositions 11:30, 12:9089 T, repens calyx, N Idledale, Jefferson Co. Colo., Aug.
21, 1877. Oviposition i3:38 T. repens leaf, Comanche Creek E of Kiowa, Elhert
Co. Colo., fiug. 11, 18978. Adulis associated with I. repens., NE Conger, Fresborn
Co., Minn. June 16-18, 1986, June 19, 18987. 1 larva {(much different from H.
iscla in appearance) found in papery Trifolium fragiferum seed heads picked and
placed into boxes, ate flowers/fruits and bored into green seeds inside the
brown papery calyx, reared io adult, Barr Lake, Adams Co. Colo., Sept. 28, 1987.
Oviposition 14:58 on brown petal on underside of ball head, female bent abdomen
in flowers 14:50, 14:55, all on Trifolium hvbridum, NE Alden, Freeborn Co.,
Minn., June 23, 1891, Oviposition 12:04 on side of stem 1 cm from branch tip,
oviposition 12:05 on outside base of 2 mm long bract at base of immature
inflorescence, both on Lotus corniculatus, rest stop 1 mi NE Undsrwcod,
Pottawattamie Co. Iowa, May 3@, 18889. 1. repens is probably the main Colo. host
based on its abundance and the fact that adults occur only along ¢reeks or wet
swales on the plains and lower foothills in Colo. (E. comyntas is sympatric
with E._amyntula at Hardscrabble Can. in Custer Co., and Tucker GBulch, gulch N
Idledale, and gulch NE end Green Min., all in Jeffersen Co., whereas amyniula
occurs an drier slopes gulches etc. in the mountains.) Eaggs are laid on
flowers, so larvae probably usually sat flowers/fruits, less often leaves. EGG
{Cola, & Ilowa) whitish—green. 18T-S5TAGE LARVA yellow—-cream; head black. Mature
larva/pupa (Barr Lake): MATURE LARVA maroon with lighter bands and a slight
frosting of pale points, a middorsal dark-brown band (formed of minute black
peints), two aray slightly-ohlique (sloping rearward on each segment) subdorsal
bands (the upper wider) with a diffuse gray anterior spot below the lower
eblique band, a paler {(gray) lateral band; prepupa turninp green with reddish-
brown tep with markings?}). PUPA wings translucent-lighi-elive-green, abdomen
tan, top of thorax greenish-brown, a brown middorsal band (narrow on thorax, on
abdomen interrupted between sepgments), a weak diffuse Brown subdorsal patch on
T2 and T3, a black subdorsal dash on Al and AZ, a brown subdorsal spot on A3-7,
pupa covered except on wings with i-mm white hair,

Everes amyniula (Bdv.). Oviposition Astragalus flexuosus (W), Chautaugua
Mesa, Beoulder Co. Colo., May 1965 (reporied wrongly as £, comynias valerias
Clench by me in J. Lepid. Soec. 22:1685). QOvipesition 10:37 on fork of stem of A,
flexuosus (W), Tinytown, Jeffersen Co. Colo., July 2B, 1978. Oviposition 9:09
on junction of stems § cm below flowers of A, flexuosus, Green Min., Jeffarson
Co. Colo., May 12, 188@. Oviposition 9:24 in erack of stem just above a leaf,
on A, flexuosws, Green Min,, Jefferson Co. Colo., June 15, 1985, 2 eggs found
(1 on leaf rachis at base of lowest leaflet, | on stem 1.5 om below leaf and 5
cm below base of flower buds) of A, flexuosus; Tinytown, Jefferson Co. Cole.,
June 21, 199@. Adults associated with Asfragalus miser var. gblonnifolius (G),
Lake Creek Cgd., Custer Co. Colo., July 13, 197!. Adults associated with
Lathyrus polyphyllus (C), S8E Copper, Siskiyou Go. Calif., May 18, 1974,
Oviposition 9:81 on leaf near flower of Lathyrus lsucanthus (W), Jarre Can.,
Douglas Co. Colo., May 26, 1978. Oviposition 11:38 in crook of stem & cm helow
branch tip L. leucanthus, Lookout Min., Jefferson Co. GColo., May 38, 1988.
Oviposition 11:35, she fed on flowers then probed abdomen into base of flower
then walked down stem to lay on top of L. leucanthus stem at base of leaf 7 mm
above junction of flower cluster; fpex Bulch, Jefferson Co. Colo., June 5, 1950,
9 eggs found on pedicels (mestly at junctions?, 1 egg on petal beside sepal, of
L. leucanthus; Apex County Park, Jefferson Ce. Cole., May 29, 1991. 9 eggs (B
on junction of pedicels beslow flower, 3 on sepals) found on Lathyrus polymorphus
ipncanus, . Table Min., Jefferson Co. Colo., May 3@, 1991. 2 eggs found in
crotch of pedicels below Lathyrus eucosmus flowers, 4 eggs (3 sepals, | on grass
stem of Bromus tectorum next to flower) found on (1 beside) Vigia americana
flowers, Green Mtn,, Jefferson Co. Colo., Juna 3, 1981. Oviposition 13:80 on
flower pedicel, and several other egas found on calyx, of V. americana, North
Table Min.,, Jefferson Co. Colo., May 23, 1980. 1 egg found in second croich
below V. americana flower, 1 egg found on 2nd joint below white Lathyrus
leucanthus flower, Mt. Vernon Historic Sits, Jefferson Co. Cole,, June 4, 1891,
Adulis associated with Y, americana, Green Min., Jefferson Co. Colo., May 2,
1989, HOSTPLANTS: Asiragaelus flexuosus, Lathyrus leucanthus, L. polymorphus
incanus, L. eucosmus, Vicia americana. Lathyrus and Vigia have tendrils, and




based on otner published records, E. amyntiula prerers ihese tenoril-plants;
however A, flexuosus is also a popular host {(and it is the most popular legume
lostplant for Colorado butterflies that eat legumes--ii also has the smallest
leaves of Colo. legumes, fititing 2 known trend that the plants least visihle to
herbiveres tend to be the mosi{ edible). L. leuganthus (and probably the other
Lathyrus and Vigcia) dries up by Sept., so is eaten only by the first generation;
Astragalus flexwosus is green for later generations. Eggs are usually laid in
or near junctions (pedicel-stem, stem~-petiole), so larvae probably eat leaves as
often as, or more often than, flowers/fruits. EGGE greenish-white with long
white hair, the pillars a little closer topether than E. comyntas, the ridpes
(but net pillars? larger than E, comyntas. 1ST-8TAGE LARVA yellow-cream,
suranal plate and pronctum with a slight tan tinge; head black.

Celastrina "lucia-type" form violaces (Edw.)(=gsidara [Clenchl). This taxon is
called “lucia-type"” because it is the single-ganeration spring ecotype which
contains the form lucias and electrophoresis study of adults (David M. Wright,
pers, comm.) I sent from Red Rocks, Jefferson Co. Celo., proved that they are
related to the baoreal N. Amer. populations that alsc contain form lucia.

Further studies by Wright may show what the species’ name should be. 48 egaos
{idantical to =saggs dissected from females? found on inflorescences of Jamesia
gmericana, two egps on Prunus (Padus) virginiana melanocarpa inflorescence,
three oggs on Physocarpus monogynus inflorescence, one egg on Humplus lupulus
americanus (=peomexicanus) inflorescence, while no eggs were found on
infleorescences of Rubus (Orecbatus) deliciosus, Aguilegia sp., Cratasgus sp.,
Acer glabrum, a white-flowered Apiaceae sp., and Smilagina racemosa var.
amplexicaulis, all Red Rocks, Jafferson Co. Cole., May 22-23, 1977.

Ovipositions 19:35, 18:36, 1@:38 on flower buds of J. americana shrub partially
leafing out, Mt. Zion, Jefferson Co. Colo., May 3, 1986, Ovipositions 12:28,
12:29, b eggs found, all on hairy side of J. americans flower buds, Tinytown,
Jefferson Co. Colo., May 16, 1988. 8 agags found on Jd, _americana flower buds, no
eggs found on Amelanchier alnifolia flower buds, no eggs found on Prunus
virginiana melanpcarpa flower buds, Crauwford Gulch, Jefferson Co. Cole., May 24,
1988. Oviposition 11:54 and "40 eggs found, all on J. americana flower buds (a
form marginata alsoc oviposited 11:29 on J. americana, see below), Red Rocks,
Jefferson Co. Colo., May 25, 1988, Z eggs & a Ist-stage larva found on J.
amaricana flower buds, Van Bibber Creek, Jefferson Co. Colo., May 2B, 1888, 2
eggshells found on J, americana flower buds, Falcon County Park, Jefferson Co.
Colo., June 12, 1988. Oviposition 11:16 unopened Holodiscus dumosus flower
buds; 1 a#gg found on J. amaricana flower buds; Mi. Zion, Jefferson Co. Colo.,
June 11, 1878, Oviposition 89:47 J. americana flower bud pedicel base; 6 eggs
found on H. dumgsus flower buds; Mt. Zion, Jefferson Co. Colo., May 25, 1988. B
eggs found on J. emericana flower buds, a few H. dumosus flcwer buds had no
eqggs, Stove Min.,, "16,000 feet, El Pasc Co. Colo., May 28, 1988. 1 eqgg found on
H. dumesus flower bud, W Idledale, Jefferson Co. Colo., June 6, 1988.
Preoviposition 10:30 on Humulus lupulus americanygs for 18 minutes, Red Rocks,
Jefferson Ca. Ccle., June 15, 1887, Oviposition 18:27 between Cornus (Swida)
sericea (=sionolifera) flower buds, Russel Ridoe, Douglas Co. Colo., May 27,
1988. 3 aggs found on §, sericea flower buds (on bud petiole, petiole-sepal, on
sepal), no eggs found on Lonicera involucrata flower buds, Tinviown, Jefferson
Co. Celo., June 1, 1988, Half-grown larva found on C. sericea growing fruits,
Tinytown, Jefferson Co. Coleo.,, July 4, 1991, Ovipesition 12:15 on side of
Ceanothus fendleri flower buds, two females repeatedly landed on G. fendleri
flower buds whereas other females ignored this plant (indicating possible
learning of hostplant), 37 eggs found on J. americana flower buds, Ralston
Buttes, Jefferson Co. Cole., May 28, 1988. No epgs found on Amglanchier
alnifolia flower buds, Tinyfown, Jefferson Co. Colo., June 2, 1988. 2 eqgs
found on very immature J. amerjcana flower buds (Prunus virginiana melanocarpa,
P. americana, and Crataequs flowsrs were past peak blcom), Red Rocks, Jefferson
Co. Colo., May 3, 1888. 2 egos found on J. americana flower buds, Tinytown,
defferson Co. Colo., May 18, 19838. 3 eggshells and 2 nearhy Ist-stags larvae
found on J. americana flewer buds, N fork Clear Creek, Gilpin Co. Celo., June
14, 1989, One agg, "20 eggshells, and 12 larvae 1.5-3 mm long found on J,
americana flower buds, at 12:59 a preovipoesiting female landed on fAchilles
lanulosa and Physocarpus monegynus flowers but refused to oviposit,
Phillipsburg, Jeffersen Co. Colo., June 17, 1989. 2 epggshells found on J.

amgricana flower buds, Tucker Hill, Jefferson Co. Celo., June 18, 1888. 1 egg
found on Jamesia americana flower bud, W bBeckers, Jefferson Cc. Colo., June 10,
1981, 748 larvae (half- to full—-grown) found on J. americana flowers, most

reared to pupae used for aduli emergence test, 3 species of ants palpating
larvae, Tinytown, Jefferson Co. Colo., July 1 & 2, 1991, Preoviposition [(8:48
Prunus virginiana melanocarpa flower buds, ignored Amelanchier alnifolia flower
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buds, Tinytown, Jefferson Go, Lolo., May 41, 133<. ANl weorkers were found on
larvae on Jamesia at Tinytown: Camponotus modec, Eprmica podzolica, F.
neorufibarbis, Tapinoma sessile {(David M. Wright will report details). Larvae
of at least some taxa of North fimerican Celastrina eat many plant species of
numerous families, and females oviposit only on plants in the proper flower bud
stage, so the plants oviposited upon change during the season. But in Colorade
Jamesia americana is by far the most common host for the lucia-type, which has
adapted only to it {(only one generation occurs in Celo. so there is no
adaptation to later-blooming hosts); Holodiscus dumosus, Cornus sericea,
Physocarpus monogynus, Prunus virginiana melanccarpa, Ceanothus fendleri, and
Humulus Jupulus americanus are chesen only rarely. Cornus is a popular host in
E U.5, and Calif. but the plant is rare in Cole. (. lucia-type forms (violacea,
lucia, lucimargina, and marginata) occcur all over woecded north-facing slopes,
from gulch bottoms to ridgetops on the N-slopes, and the hostplant J. americana
also ccocurs on N-facing sliopes from just above the gulch to just below the
ridgetop. J. americana is an ancient plani, fossilized in voleanic ash near
Creede Golec. The forms of O, "lucia-type” are distributed in an interesting
manner in Cole.-N.M.: form viclacea is sverywhere, but forms lucia, lucimarpina
Scott, and marginata occur only south to Jeffersonm Co. on the sastern slope of
the continental divide (where they are uncommon; only a dozen or so lucia have
been found in Jefferson Co.; in El Paso Co. the closest adults to luciag that I
have found are 2 with slight enlargement of central dots on only one hindwing);
in contrast, these three forms are comman on the wetier western slope of the
continental divide (commen south to ithe San Juan Mts., and south to NW New Mex.
near Dulce Lake, Rio Arriba Co.}, where the black unh blotch of lucia is often
extremely large (4.5 mm long, the largest I have seen anyuwhere in N. Amer.),
Evidently the wetter conditions on the western slope cause this difference., C.
"lucia-type" form neglecta (whitish adults of a second generation) is very rare
in Colo. (1 female Little Fountain Creek, 7000  , E1l Paso Colo. fug. 9, 1971; |
male 4 mi. 5 Beulah, Wet Mis., Pueblo Co. Colo. Aug. 4, 1962); I consider these
te be C, lucia-type because L. neglecta is unknown there. One deformed male
resembling form yiolacea was found Aun. 15, 1986, at 0 Fallon Park, Jefferson
Co., Colo. {only violacea cccurs at this site); this late date could suggest
that form violacea is genetic. Also, several reared 1888 pupae of violacea
produced deformed adults in the lab in Aug. (most pupae diapause and do not

hatch even in the lab} which also resembled viclacea and not nenlecta or C.

neglecta hep-ecotype {in contrast, lab C. neqglecta hop-ecotype produced whitish
. neglecta hop-~ecoiype adulis), which also seems to indicate that viglacea is
genetic. It is templting to claim that the wing pattern differences beiween the
two are genetic because in my rearings yviolacea always produced viglacea and €,
neglecta hop-ecotype always produced €, nenlecta hop-ecoiype (and the lack of
seasonal forms in Calif.-fAriz.-W Texas Celasirina seems to indicate that the
absence of form violacea in those whitish populations is genetic); however, my
lab rearings merely used the environment of my basement rather than carefully-
controlled environmental chambers, and in E U.5. W. Edwards and C. Oliver have
raised form nepglecta from form violacea (but it is possible that only one or tuwo
E U.S5. taxa have the capacity to produce envirconmental forms, whereas these
forms are genetically fixed in the other taxa including the Cele. taxa; but this
will have to he proven). Early stages {(from Red Rocks, Mt. Zion, Tinytown,
Crawford Gulch, Ralsion Butte): EGE pale bluish-green, becoming greenish-white,
FIRST-STAGE LARVA vellow-cream (slighily yellower than (. neglecta hop-ecotype
and €. neglecta lupine-ecoiype), with a faint darker-yellow middorsal band,
after feeding turning greenish inside, prothoracic shield yellow-cream, D2 very
short or short (apparently averaging shorter than L. naglecta), L3 short
(apparently averaging slightly shorter than C, npeglecta’); head black. MATURE
LARVAE have a darker middorsal band and a darker cbligue band on prothorax, a
middorsal darker band {(consisting of large square spois on T2-3-61, anteriorly-
directed smaller trianples on AZ-6 [or rectangles on AZ2-31, a variably-shaped
spot on A7, a band on AB-18), on each segment a paler dash beside the middorsal
band, then a darker slightly obligue sireak or dash (sometimes faint, in which
case a large pale spot is formed of the adjacent pale dashes), then a strongly-
ablique pale streak, below it a dark streak (varying to black in the darkest
larvae), then a weak pale spet or short dash, a darker area, and a lateral pale
band aleng the larva; head brown. But the averall larval color varies between
larvae, from yellow-green (only 1 larva seen) to bluish~green (only 1 larva
seen) to pale-green fto green to green with tan middersal band to green with
maroon—-and-white markings to brown with white markings (only 1 larva seen)(Table
4); the variation is continuous from the paler to browner larvae, and all the
variants except the extremes are common. BGreenisn larvae are most common; the
larvae are generally less yellow-green than G, neglecta hop-ecoiype. PUPA



abdomen & wings ochre (paler than (. _nenlectia heop-ecowype!l, head and top of 87
thorax moitled dark-brown (in C. peqglecta hop-ecotype the head, thorax, and
abdomen are all mottled slightly-reddish brown with the top of abdomen only
slightly paler), a middorsal dark-brown band on thorax and abdomen, a hlack spot
on shoulder of wing, a subdorsal black speot on T3 (small), Al (big; these two
spots are adjacent), A3 (finy), Ad (small, twinned), AS & AB (twinned, large in
some pupae, tiny in others); as emergence nears, the eyes and prohoscis tip turn
black before the rest of pupa. Pupae differ from Q. nesglecta hop-ecotype by
having the abdomen (& wsually the wings) usually paler (G, neglecia hop-ecotype
have thorax more similar in color to abdomen & wings), thus the top of thorax
appears darker, though the difference is not encugh to identify all pupae.

Pupae hibernate.

Table 4. Mature larvae of Colo. Celastrina "lucia-type" form violacea.
Overall Ground  Mid- Subdorsal & Lateral Band Edge of
Color Color dorsal Obligues Laterals
Band
red- red- dark pink pink red-
purple purple red- purple
purple
red-purple red- purple-  pale-pink pale-pink red-
with pink purple red- purple
lines
brown & green- maroon~ white & - tan-white pale-
white ish- brown slightly {rear of each  maroon-
white maroon (black segment brown
below) maroon)
graen, dark- maroon white & marcon white {(reddish pale-
maroon, green cen rear in 1 grean
white of 2 larvae)
green with  green marocon- cream & green cream pale-
maroon & brown maroon
cream
light-green pale- maroon greenish-white greenish- trans-
with maroon olive- & pale- white lucent-
& cream green olive-green pale~
maroon
brown dark- brown brownish-cream  brownish- tan
white, green & tan (black cream
green below)
green with  green brown greenish-cream  greenish- green
brown & green cream
middorsal
green with green light- light-green light-tan- green
light~brown brown & green green
middorsal
mottled pale- tan pale-blue- slightly- pale-
bluish- blue- green & tan-blue- hlue-
green areen blue-green grearn green
mottled- whit- tan greenish-white greenish- green
pale~ ish- & green white
green green
mottled- graen green pale-green & yvellow-green green
green green
green green dark- lighter- lighter- green
green green green
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mottled- yellow~ dark- yellow-green & yvellow-green dark-

yvellow- green green dark—-greean areen
green

mottled- green-  gray gray & creamy-  creamy-gray gray
greenish- ish- oray

aray gray

(prepupa?)

Celastrina "lucia-type" form marginaia (Edw.). Ovipesition §1:28 (the female
tending toward form marginata) Jamesia americana flower buds (form violaces eqgs
also found here, see above), Red Rocks, Jefferson Co. Colo., May 25, 1888.
Oviposition 11:46 by marginata female on Prunus (Padus) virginiana melanccarpa
flower bud, ridgetop N Apex Gulch, Jefferson Co. Colo., May 8, 1889.

Celastrina "lucia-type" form lucia (Kirby). Oviposition 12:87 on side of
Jamesia americana flower bud, Ralston Buttes, Jefferson Co. Colo., May 29, 1988.
Forms marqinata and lucia are obviously the same species as form viclacea, as
they fly together (forms viplacea, marginata, lucimargina, and lucia fly at the
samg time and in the same habitats), have the same hostplant, and are connected
to violacea (and to forms marginata and lucimargina) by numerous adults
intermediate in wing pattern. A mature lugia larva frem Lukinto Lake Ontario
(Jim Troubridge coll.) is light green with slightly-paler—-green markings,
pronctum light brown; the pupa from thers resembles Colo. violacea in its
middorsal band and black spots and also has a paler (ochre) abdomen, though the
head-thorax-wings are greanish-tan; so perhaps the paler (ochre) pupal abdomen
is characteristic of €. "lucia-type”.

Celastrina neglecta (Edw.) doguwood-ecotype. Presumably this taxen is C.
neglecta, but I am uncertain. 12 eggs & 3 eggshells found on Cornus ("Swida”")
sericea {(=stolonifera) flower buds (14 on green ovary, ! on side of white
unopened petal; aboul half the engs on plants with red petioles, half with green
petioles); Halls of Humes Lake, Freeborn Co., Minn., June 14-15, 18980. Eggshell
found on C. serjgea tiny fruit, Halls of Humes Lake, Freeborn Co., Minn., June
22, 1981, Adults associated with C. sericea flowers, Helmer Myre State Park,
Freeborn Co., Minnm., June 18, 1986. Adults associated with C. sericea flowers,
Walnut Lake Wildlife area, Faribault Co. Minn., June 15, 1886, Adults
associated with (flying about the canopy of) C. sericea flowers, 3 mi. § Elkhart
exit (exit 96), Polk Co. Ilowa, June 12, 1985. EGG pale-bluish-green; color &
sculpturing like other Celasirina.

Celastrina neqlecta hop-ecotype. Electrophoresis study of adults (David M.
Wright, pers. comm.) I sent from Red Rocks, Jefferson Co. Colo., proved ihat
this taxon is similar to (a few alleles differ) the commen E U.5. taxon that
Wright will call C. neglecta in his forthcoming werk on evolution and ecology of
N. Amer. Celasirina. Adults are all the summer form neglecta (unh white, males
sometimes with a slight amount of whitish on uph, female ups usually mostly blue
with some whitish but in some females the blue mostly replaced by white)l,
Colorado C. neglecta hop-ecotype is limited to the lower-altitude northern Front
Range: I found it in foothills in Jefferson Co. {(from § of Wilds Peak N {o Coal
Creek Can.) and Boulder Co. (Gregory Can.), (Paul Opler has found it at two
sites in the Larimer Co. foothills), farther into the meountains in Gilpin Co. (N
Fork Clear Creek), and barely onto the plains along Glear Cresk (at Wheatridoe,
Jefferson Co.). Many ovipositions and "280 eggs and young larvae found on
inflorescences (mast on male but some on female inflorescences) of Humulus
lupulus americanus {=neomexicanus’, June 24, 18973, ovipositions 9:21 and 13:25
on H. 1. americanus inflorescences, June 28, 13973, several eggs on H, 1,

americanus inflorescence, June 3@, 1973, all Red Rocks, Jefferson Co. Colo.s;

many larvae, which eat mostly male flowers and flower buds, were raised to
pupae, which all hibernated in the lab except for 4 which emerged in July as
form neglecta. Oviposition 12:54 on male unopened flower buds of H, 1,
americanus, Chimney Gulch, Jeffarson Co. Cole., July 1, 1978, Two eggs on side
of infleorescence of H. 1. americanus, Mother Cabrini Shrine, Jefferson Co.

Colo., June 24, 1980. Ovipositions 8:20, 10:15, 10:20 oen H. 1. americanus male
flower buds, Red Rocks, Jefferson Co. CGolo., June 27, 1880. 1| male and a few H.
1, americanus vines seen, N fork Clear Creek, Gilpin Co. Cole., July 1, 1981.

Three eggs found on inflorescence bracts of H. 1. americanus, Apex Gulch,
Jefferson Co., Colo., July 3, 18984, Adulis associated with H. 1. americanus, W
of Idledale, Jefferson Co., Colo., June 15-18, 1984, Adults asscciated with H.
1. americanus, Cherry Gulch, Jefferson Co. Colo., July 7, 1884. Oviposition




1¥W:2¢ ©on maieé riower but or ., 1. americanus, ned ROCks, Jerrerson Go. Lolo.,
June 16, 1987. 5 larvae found on H. 1. americanus flowers, Red Rocks, Jefferson
Co. Colo., July 20, 1887. 7"20 eggs found on H. 1. americanus male flower buds
{even though female cones are more common than male flower buds), Red Rocks,
Jefferson Co. Colo., July 4, 1888. Hatched egg found on H._ 1. americanus male
inflorescence, Coal Creek Can., Jefferson Co. Colo., July 1, 1986. & larvae
found on male flowers of H, 1. smericanus, W Idledale, Jefferson Co. Colo., July
24, 1987. 1 larva found om H., l. americanus flowers, Mother Cabrini Shrine,
Jefferson Co, Colo., July 23, 1987. 7 eggs found on H. 1. americanus male
flower buds, Chimney Gulch, Jefferson Co. Cole., June 24, 1988. 5 engs found on
H. 1. americanus male flower buds, Red Rocks, Jefferson Co. Colo., June 25,
1989. & eggs found on base of sepals of male flower buds of H. 1. americanus,
Mother Cabrini Bhrine, Jefferson Co. Colo., June 28, 1889. Male flew out from
H. 1. americanus vine, Wheatridge, Jefferson Co. Colo., July 1i, 1983. 7 larvae
found on H, 1. americanus flower buds (3 larvae half grown, 4 larvae three-
fourths grown), Chimney Gulch, Jefferson Co. Colo., July 16, 1989. A 3/4-grown
larva found on H. 1. americanus male flower buds, Apex Gulch, Jefferson Co.
Colo., duly 17, 1889. 8 larvae found on H. 1. americanus male flower buds {two
i1/3-groun, two 3/4-grown, 4 half-prown), Apex Gulch, Jefferson Co. Colo., July
18, 1388, Oviposition 13:40, preovipositions 12:12 and 13:20@, and 18 eggs (1 on
side of stem near buds, 1 on side of bract below buds, 16 tucked in among huds)
found, all on H. 1. smericanus flower buds; Red Rocks, Jefferson Co. Cole., June
18, 15890. Oviposition 12:07 and | egg found, on male H, 1. americanus flower
buds; Red Rocks, Jefferson Co. Colo., June 19, 198@. 5 larvae G-18-mm long
found on male H. 1. americanus flowers, reared to 4 diapausing pupae;
Wheatridge, Jefferson Ceo. Cole., July 7, 1990. 2 mature larvae found on male H.
l. americanus flower buds; Wheatridge, Jefferson Co. Colo., July 14, 19886. 1
egg, B eggshells, and "31 larvae found on male flower buds, 2 sp. of ants
palpating larvae, mosi reared io pupae and some used for adult emergence test, 1
eqg 1 engshell found on female flower buds, all on H. 1. americanus; Red Rocks,
Jefferson Co. Colo., July 5, 1851. 2 eggshells 1 half-grown larva found on H,
l. americanus male flower buds, Wheatridge, Jefferson Ce. Celo., July B, 18981.
22 larvae found on H. 1, americanus male flower buds, most reared to pupae used
for adult emerpence test, 2 species of ants palpating larvae, Coal Creek,
Jefferson Co. Ceolo., July %, 1881. Ant workers were found on larvae on Humuylus:
formica podzolica at Red Rocks, Japinoma sessile at Red Rocks, fipex Gulch, Ceal
Creek. C. neglecta hop-ecotype is restricted to Humulus (hops), and only occcurs
where this plant grows, generally only in gulch botfoms. Humulus lupulus is
avidently native to the Colc. mountains, because the leaves of the native H., 1.
americanus are more incised than those of the cultivated variety H. 1. var.
lupulus, although some hybridization may have occurred: the large Coors Brewery
in Golden, Jeffersen Co. Colo., was started in {873, and the first Colo. breuwery
{Rocky Mountain Brewery, later Zang's Brewery) was started in Denver Nov. 1853,
and these and other breweries could have planted cultivated hops to flavor their
heer (the pinecone—like female "catkins" are used for beer), and C. neglecta may
have discovered the abundant and non-harvested male inflorescences and founded a
population on Humulus. But such plantings were few if they occurred at all,
hops are not cultivated in the area now (beer hops are grown in Idaho etc.), and
all the evidence indicates that H. 1. americanus and C. neglecta hop-ecoiype
have been present in Cole. for thousands of years (H, 1. amerigcanus fossil
leaves have even been found in Oligocene Florissant shale). The species status
of C. nealecta hop-ecotype was previcusly considered dubious because all ithe
wing pattern and hostplant differences between it and C. lucia-type form
violacea could be environmental: C. neglecia hop-ecoliype resembles the extremely
rare summer C. lucia-typs form ngglecta, and several E. U.5. workers have reared
neglecta from violacea. Also, mature-larval color pattern of lucia-type and C.
neqlecia hop-ecolype are very similar in Ceolo., and I am not certain that there
is any difference (both vary the same way). I once thought that C. neglecta
hop-ecotype develops from eggs laid by early-emerging &, lucia—type form
viclacea, with most of the pupae of both forms {(except for the sarly violacea)
hibernating. But in 1831 a late spring resulted in both flights overlapping
much more than usual with only a week or iwo average difference, obviously a
time too short for one to produce the other. In my opinion there is seldom
enough time in nature for lucia-type larvae to grow on Jamesia americana flowers
and pupate in time for the C. neglecia hop-ecetype flight; both have just one
vearly generation (considerable time was speni at C, neglecta hop-ecotype sites
without seeing any adults in May and L July to Sept.), except for the very few
whitish adults found in Aug. at sites where C. lucia-type form violacea flies
that I am calling €. lucia~type form neglecta. And I have now rearad both C.
nenlecta hop-~ecotype and C. lucia-type form viplacea in Colo., and nearly all
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the pupae of both forms hibernated at least in my lab coenditions. 1hree lao
rearings of C. neglecta hop-ecotype were done: 18973 pupase were not refrigerated
and several adults with unbh even whiter than normal emerged from pupae in early
Aug. while most pupae stayed in diapause and never emerged; 1987 pupae diapaused
and did not produce adulis; 1989 pupae were refrigerated and about half produced
adults of normal white appearance "6 weeks after removing them from
refrigeration in early Jan. and the remaining pupae did not produce adults,
David Wright experimented on emergence of both species using pupae that I sent
and he found that C. neqlecta hop-ecoiype pupae take longer to hatch after
remgval from refrigeration than C, lucia-type, which explains the difference in
timing of their flight pericds. And £. neglecta hop-ecotype seems to be a
separate species from Jlucia-type for other reasons: the hostplants differ almost
completely (C. neglecta hop—ecoiype is completely resiricied to Humulus whereas
. lucia-type eats Jamesia_americana and rarely others); C. neglecta hop-ascotype
is vary lecal only in gulch bottoms near Humulus {(mainly in sunny rocky or sieep
areas because the hostplani grows well on rockslides though some plants agrow on
other shrubs), whereas €, lucia-type occcurs on wooded north-facing slopes {from
the gulch bottom to the ridpetop); during egvery year the start of the C.
neglecta hop-ecotype flight overlaps the end of the lucia-type flight (they fly
together at EVERY C. neqlecta hop-ecotype site except Mother Cabrini Shrine &
Wheatridge) so that worn male gémiggigrtype could mate with emerging female C,
neglecta hop-ecetype (in Colo., C. lucia-ivpe typically peaks in late May, C.
neglecta hop~ecotype in mid Jumels in addition, the twe differ in pupal color
and slightly in firsi-stage larval merphology. It seems that Colo. C. peglects
hop-ecoiype is & distinct biological species that rarely if ever mates with .
lucia-type, though it is possibly not totally reproductively isclated. ¢,
nealecis hop-ecotype is analogous to G, neplectamajor Opler & Krizek of eastern
U.5., because adulis are white in both, and both fly several weeks affer form
viclacea {(William H. Edwards, 1868-1897 etc., used the name pseudaraiclus for C,
penlectamajor, which varies in size from large to the size of viglacea);
however , Gole., G, npeglecta hop-ecotype is the same size almost as form L. lucia-
type form violacea, whereas . nenlectamajor is often larger, and the hostplants
differ between €. neglecta hop-ecotype and C. neglectamajor (usually Cimicifuna
racemosa for neglectamajor). Inm E U.5. §. neglectamajor has often heen
considered a separate species. I sent Ist-stage larvae of both Colo. €. lucia-
type form violacea and C. nenlecta hop-ecotype to David M. Wright, who has been
studying Celastrina in eastern U.5.; he compared them to eastern material and
found that Colo. lucia-type and C. neglecta hop-ecoiype are not related to (.
nenlectamajor (which has firsi-stage larvae somewhal different from those of
other eastern Celasirinal; he found that first-stage larvae of Cole. C. Jucia-
type form violacea and C. neglecta hop-ecotype are very similar, except two
setae (D2 and the most posterior abdominal L seta) average slightly longer in €.
neglecta hop-ecoiype than Cole. violacea. Thus, (. neglecta hop-ecoiype is not
related to eastern C. _neqlectamajor. Early stages (from Chimney Gulch, Apex
Gulch, Red Rocks): EGG pale bluish-green, bescoming greenish-white. FIRST-STAGE
LARVA slightly-yellowish cream {(slightly vellower when fatter), prothoracic
shield cream, DZ short, L3 half-length of other L's; head black. MATURE LARVAE
have & darker middorsal band and a darker subdorsal obligque band on prothorax
that edge a dark-filled paler triangle (some green larvae have prothorax green
on top with a middorsal greenish-white patch), a middorsal darker hand
{consisting of large square spots on T2-3-At, anteriorly-directed smaller
triangles on AZ-6 (or rectangles on AZ2-3), a variably-shaped spot on A7, a band
on AB-1@), on each segment a paler dash beside the widdorsal. hand, then a darker
slightly oblique streak or dash (sometimes faint, sc that a large pale spot is
formed of the adjacent pale dashes), then a stirongly-obligue pale streak, below
it a dark streak (varying to black in the darkest larvae), then a weak pale spot
or short dash, a darker arsa, and a lateral pale band aleng the larva; head
brown. But the cverall larval coler varies between larvas from yellowish-green
to blue-green to green with cream marks and brown middorsal band to brown with
eream or yellow markings ito brownish-red with cream markings {Table 5); the
variation is centinucus from the paler to browner larvae, and all the variants
except the reddest larvae were reared from Red Rocks in 1973, yellow-green to
reddish larvae were reared from Apex Gulch and Chimney Guleh in 1883, but only
green larvae were reared from Red Rocks and fpex Gulch in 1987 (probably due to
small 1987 sample size). Yellowish-graen larvae with whitish marks are most
common., Mature C. neglecta hop—ecotiype larvae are similar in coler pattern to
€. lucia-type form violacea, and show the same continuous variation from mostly-
green to mostly-brown larvae, so I am not sure that mature larvae differ in
celor pattern; the small differences between larval variants shown by Tables 4-8
may be due to small sample sizes. Malure larvae are variable, but the variation




in both Celastirina species occurs mosily along one green-to-brown gradient, so 91
Celastrina larvae are much less variable than Sirymen melinus larvae. PUPA
mottled slightly-reddish brown (on head, therax and wings, and abdeomen, though
top of abdomen is usually a little paler), a middorsal dark-brown band on thorax
and abdomen (thicker on abdomen), a black spot on shoulder of wing, a subdorsal
black spot on T3 (small), Al (large, adjacent to that on T3), AZ (tiny or
absent), A3 (small), A4 (larger, twinned), A5 (large, twinned), AGE (largest,
twinned)(some pupae have these subdorsal black spots mostly absent except
mederate in size on Al, AS-6); as emergence nears, the eyes and proboscis tip
turn black before the rest of pupa. C. nesglecta hop-ecotype pupae apparently
show & real difference from C. lugia-type form violacea/lucia pupae, because
they are more uniformly mottled brown and the wings are slightly more
translucent brown (lucia-type pupae have a darker top of thorax contrasting with
paler [ochrel abdomen & wings), though the difference is not enough to tdentify
all pupae. Fupae hibernate,.

Table 5. Mature larvae of Colo. Celasirina neglecgta hop-ecotype.

Overall Ground Mid- Subdorsal & Lateral Band Edge of
Color Color dorsal Gbligques Laterals
Band

brounish-  light dull reddish-tan reddish-tan brownish
red & tan reddish—~ red & dark red
(prepupa’) brown red-brown
red-broun  light red- cream & dark tan light
B cream brown brown red-brown brown
brown & grainy- maroon- vellow & brown vellouw brown
vellow -brown brown (black below)
brown & brown- brown greenish-cream greenish- green-
cream ish- & broun cream igh~

green {black below) brown
olive- clive red- light-vellow light greenish
green, graen brown & brownish~ dull brown
yellow, green yellow
red—brown
green, green marocon—-  cream and yvellowish- aresn
gream, brown areen {(dark- cream (maroon-—
brown green below) brown at rear

of each
segment )

light- light- margon-  light-olive~- brownish-grean tan
green olive- brown green &
& brown arean brown
light- light- maraon- light-vellow light-yellow light-
vellow, olive- brown E light- olive-
mMaroon— green green (dark- green
brown green below)
green, pale- chestnut cream & tan cream tan
cream, green ~brown {dark—-green
brown below)
green & green brown- white & white light-
white green areen green
green & green dark- pale- pale- green
pale-ogreen green green qareen
blue- blue- dark- light-green tan-green green
green green green &

blue-green
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graan & araen greaen areenish- greenish- green
greenish- yellow (or vaellow (or
vellow yellow} & yellow)

green
blue- blue- green light-vellow light-yellow blue-
green & green & green
yellow blue—-green

(prepupa?)

Celastrina nealecta lupine-ecotype. Electrophoresis done by David M. Wright
{(pers. comm.) on adults I sent proved that this is the same taxon as Celasirina

neglecta hop-ecotype, but I think its host preference differs genatically.
Oviposition 11:1@ flower buds on lower part of inflorescence (3 other eggs found
on flower buds farther up), oviposition 13:20 on tiny 3-mm leaf buds in joint 5
cm from base of inflorescence (3 other eggs found on flower buds of
inflorescence), oviposition 14:83 on flower buds, oviposition 14:10 on lower
side of big leaflet near base, oviposition 14:11 on tiny lsaf buds at base of
leaf 4 em from end and 2 cm below inflorescence (4 other eggs found on this
hairy inflorescence), all on Lupinus argenteus var. (white flowers with no
banner spot, glabrous plane leaves); no eggs were found on Astragalus flexuosus
flowar budsy gulch bettoms and lowsr N-facing sleope, Tinyiown, Jefferson Co.
Colo., June 24, 198@. 13 eags (11 on flower buds, 2 on underside of leaves near
flower buds) found on L. argenteus white var., preovipositions 10:40, 13:39,
13:5@03 all in gulch or low on N-facing slope, Tinytown, Jefferson Co. Cola.,
June 25, 1880, Oviposition 15:85, 15 eggs found, all on L, argenieus white var.
flower buds; valley bottom, Tinytown, Jefferson Co. Cole., June 2B, 1958. &5
engs found on flower buds of L. sargenteus white var.j gulch, Tinytown, Jefferson
Ce. Colo., June 27, 1890. 1 egg found on L. argenteus white var. flower bud; no
eggs found on Physocarpus monogynusi Tinytown, Jefferson Co. Colo., June 28,
1990, Oviposition 12:22 young flower bud; 13 larvae from 4-12 mm long found on
inflorescences (the clder larvas on seedy inflor. or on pods), reared to 8
diapausing pupae, 2 black ants seen on cne mature larva; all on L. argenteus
white var.; Tinytown, Jefferson Co. Colo., July 15, 1890. Oviposition 12318 L.
argenteus white var. flower buds, Tinytown, Jefferson Co. Colo., July 1, 1991,

5 ovipeositions (11:35 on inflorescence 1.5 em long, 11:53 4 mm, 11:55 4 mm,
11:57 & 11:58 B mm), 14 eggs found (1 on 1 cm young leaf beside 5 mm inf., 4
egos cn 4 em inf., 1 on 4 mm, 2 on 2 cm, | on 2 cm, 4 on 2 em, 1 on 2 cm), all

on young L. arpenteus white-var. inflorescences, Tinytown, Jefferson Co. Celo.,
June 11, 1982, QOviposition 12:17 (on infler 2 cm long), eggs found (1 on 4 cm
inflor, 1t en 3, 4 on 3, 2on 2, 1 on 2.5, B on 2.5, 2 on 3, 4 on 4, § on 2.5, 2
on3,1on3d,3cend,lonZ2, 2on3, 2on3,20on2, lon2,10oni.5, 2on3,
4 on 3, t on 2}, females rafuse to oviposit on older infler 4 cm on longer, all
on L. argenteus {white var.) inflor., Tinviown, Jefferson Co. Colo., June 13,
1992, Oviposition 18:83 inflor. 1.5 em long (4 other eggs found on it and 1 egg
found on 5 mm new leaf just below inflor.), oviposition 18:@4 1 cm inflor (3
other egpgs found on it and 3 on 1.5-cm new leaf 2 mm away), 1 egg found on 2.5-
cm inflor., all on L. argentsus white var., female landed on Siellaria but flew,
landed on Anemone cganadensis several times but flewi Tinytown, Jefferson Co.
Colo., June 17, 1992, Preovipesition, went past Prunus virginiana melanocarpa
flowers and landed on Clematis hirsutissima several times but deparied,
Tinytown, Jeffersen Co. Colo., June 2, 1992, 2 ovipositions on Trifolium repens
young flower heads (she landed on immature head 3 em frem L. argenteus white
var., and laid egg 10:30, ignored 2 more heads, then ovip. 10:47 on head "12 cn
from Lupinus), "B@ T, repens heads searched but no eggs found; oviposition 11:38
en 2 ¢m L. argenteus white var inflorescence, 11 egos found on L. argenteus
white var. inflor, {3 on 2 em inf., 5 on 3, 3 on 1.5)3 Tinytown, Jefferson Co.
Colo., June 16, 1992. All these L. argenteus records involve a variety with
white—flowers with no banner spot, and plane (non-folded) glabrous {(except a few
hairs ventrally) leaves widest 2/3-3/4 from base to tip (it is not ingratus,
which floras describe as having white flowers but with a banner spot and folded
glabrous leaves); this var. is not widespread, but seems to occecur on deep valley
bhottom soil. The usual widespread variety has light blue flowers and leaves U-
shaped in cross section that are widest in middle, the leaf uppersides glabrous
or sometimes somewhat hairy, and seems to prevail on ridges and 5-facing slopes,
implying that flower color could possibly be influenced by soil, but the current
taxonomic nomenclature of L. argenteus is obviously preliminary. Females seewm




to be NosSt—-speciTtTic 10 this Luplnus white var., angd never showed much interest 93
in any cther plant, except for the 2 ovipasitions on Trifolium repens very near
Lupinus, which is obviously just a rare secondary host; thus C, neglecta lupine-
ecctype seems to have genetically adapted to this Lupinus host despite occurring
only "2 km W of where C. neglecta hop~ecotype probably occurs. EGE pale-bluish-
green like all Celasirina, becoming greenish-white, sculpturing gives the
appearance of conspicuous knobs all over epg in obligque view (each knob
resembles an octopus body with ridges radiating outward like arms), but dorsal
view shows craters on ftop (all Celastrina have the same egg sculpturing).
FIRST-STAGE LARVA yellowish-cream (yellower when fatter), with a touch of
greenish dorsally (bluish-green on T1), D2 short, L3 short but perhaps longer
than lucia-type form violagea, similar to C. neglecta hop-ecotype. HALF-GROWN-
LARVA vyellowish—cream (heart band darker green, slightly paler edging of heart,
3 obligue paler-green dashes hetween heart B side, lateral band paler green; or
larva cream—green (heart slightly darker), some larvae pale green with cream
dashes (beside dark heart & the obligues & lateral band), one larva cream—green
with weakly-pink heart-band. MATURE LARVAE (Tahle 6) more variahle than half-
grown larvae {(like other Celasirinal: one larva green with gray heart-band and
the usual lines (edging heart, 3 obligues, lateral ridge) are paler green; one
larva is also green but differs by having the heart-band brownish-gray (the
band’s edging and the upper obligues are greenish-cream)s; four larvae are
vellow-green with heart~band reddish-~brown, the paler liness yellow-cream {cream
edging heart, upper two obligues cream, lower cne oblique pale green, lateral
ridge cream), and one of the four yellow-green larvae has a dark reddish-brown
acute triangle flaring laterally from the top of the front of Al (one of these
five, with green supralateral areas and very creamy obligues beside the heart,
appears fairly similar to the most common C. neglecta hop-ecotype form); one
larva (prepupal has the red more widespread on top of body. On average, more
larvae are creamy {(creamy-green) in color than in other Celastrina ecotypes,
esp. half-grown larvae most of which were greenish-cream; however if 100 rather
than 1@ larvae had been reared, various brown forms etc. may have been found, so
I cannot say conclusively that the larvae differ in celor from other Celasirina.
PUPA brown on head & thorax, warm orange-brown on wings & abdomen, a middorsal
brown band (blackish on T1, weak T2, formed of dashes on abdomen), subdorsal
blackish spots (small on wing base, small on T3, large on front of Al, in pairs
[one above & in front of otherl on AZ-6 [spots rare on AZ]1, largest on A4-B
where the pairs are fused into one large spot), subspiracular blackish dots on
A5 and sometimes AB, (these abdomen spots are small on most pupae butl were very
large on one pupa which in addition had giant blackish subspiracular patches on
A5-7 and blackish dashes on A5-6 just lateral ic midventral axis), eyes &
antenna clubs blackish-brown; attached to substrate by cremaster and a silk
girdle at rear of Al. Pupae the same as C. neglectsa hop-ecoiype, buti some hop-
acotype pupae are orange-brown on front of abdomen and have middorsal brown band
usually darker (but only 6 . neglecta lupine-ecolype pupae were reared so thesa
differences may be just individual variation). §. "lucia-type"” form viglacea

pupae the same, but violacea abdomen much paler yellow-brown. Pupae hibernate.

Table B. Mature larvae of Colo. C. neglectsa lupine-ecotype.

COverall Ground Mid- Subdorsal & Lateral Band Edge of

Color Color dorsal Obliques Laterals
Band

green, green gray paler- palepr~ green

faint green & green

lines green

green, greaen brownish- greenish-cream  green- green

weak lines, gray (lower obliques ish

gray heart green) & green  cream

yellow- vellow— red- yellow=-crean yellow— vellow-

areen, brn green brown & olive-agreen cream green

heart

green, green brownish~ yellow-cream vellow- green

yellow, red & olive-green cream



ol

yellow- yellow- reddish vyellow-cream vellow- vellow-
green, green & vellow- craam green
cream, red green

Glaucopsyche lygdamus arc (Scud.). Ovipositions 9:20 and 89:34, and 12 eggs
found on flower buds, 11 eggs found on immature leaves, B epgs found on maturs
leaves, all on Astragalus miser var. oblongifeolius (W), Saguache Park, 11808°,
Saguache Co. Colo,, June 24, 187!, Oviposition on unopened flowser buds of
Astragalus adsurgens ver. robustior (W), Mt. Zion, Jefferson Co. Colo., June 11,
1978. Oviposition §1:54 A. a, var. robustior flower bud, Guy Hill, Jefferson
Co. Colo., June 15, 1888. 3 epgs found on A. a. var. robustior sepals, 5. Table
Min., Jefferson Co, Colo., May 30, 198). 2 eggs found A. a. var. rpbusiior stem
at inflorescence base and on sepal, Tinytown, Jefferson Ce. Colo., June 4, 1882,
Ovipositions 13:28, 13:29, 13:57, 14:83, 14:20, 14:28, all on side of flower
buds of Asiragalus flexuosus, and numerous other eggs found on flower buds of
other A, flexuosus plants (9 eggs on one plant alone); females obviously prefer
A, flexyosus because they ignored Oxytropis lambertii and Lupinus argenteus and
Astranalus drummondii plantis here; all Green Mtn., Jefferson Co. Colo., May 18,
198E. Oviposition 13:50 A. flexuosus flower bud, Tinytown, Jeffarson Co. Colo,,
June 1, 1988, Ovipositfion 8:15 A. flexuosus flower buds, Tinytown, Jefferson
Co. Colo., June 3, 1988, Oviposition 10:42 tiny A. flexuosus flower buds, E Box
Elder Creek, Arapaheoe Co. Colo., June 4, 1988. OQOviposition 12:08 on very young
A. flexyosus flower buds, Guy Hill, Jefferson Co. Colo., June 8, 1888,
Oviposition 11:12 on underside of 3 mm young leaflet next to young A. flexupsus
flower buds, Buy Hill, Jefferson Co. Colo., June 9, 1988. Oviposition 13:34 A,
flexuosus flower bud, Tinytown, Jefferson Co. Colo., June 2, 1992. EGG pale-
bluish~green. Oviposition on unexpanded A. flexuosus leaf Z mm from 4 mm long
budding inflorescence; 4 plants of Asiragalus parryi had ne eggs on young
inflorescences; Tinytown, Jefferson Co. Cole., May 12, 1888. Ovipasition 12:25
on underside of tiny unexpanded young leaf next to immature A, flexuosys flower
buds, Tinytown, Jefferson Co. Colo., May 18, 1883, Oviposition 9:20 on A,
flexuosus flower bud, oviposition 9:32 on Lupinus arpenteus flower bud, both
laid by one female, Guy Hill, Jefferson Co. Colo., June 27, 1986. Z eggs found
on A. flexugsus sepals, | egg found Thermepsis divaricarpa sepal, Tinytown,
Jefferson Co. Colo., June 5, 199t. Oviposition 11:12 and 4 eggs found on L.
argenteus flower buds, oviposition 11:20 A, flexuosus Fflower bud, oviposition
11:36 A. a. var. prohustior flower bud, Guy Hill, Jefferson Co. Colo., June 16,
1988. 7 eggs found on Oxytropis lambertii flower bud sepals; 4 egos found on A,
flexuosus flower buds; Apex County Park, Jefferson Co. Colo., May 29, 1881, 1.2
cm larva found next to Astragalus agrestis (=dasygloitis}) leaf, reared to
diapausing pupa {not reared to adult, but pupal diapause and color pattern of
larva indicate that it was lygdamus and not Strymon melinus), Guy Hill,
Jeffersaon Co. Colo., June 13, 1988. Oviposition 1@:25 among Astracalus
bisulcatus flower butds; Horsetocoth Res., Larimer Co. Cole. May 23, 1980.
Oviposition on L, argenteus, Chautauqua Mesa, Boulder Co, Colo., May 1385.
Oviposition 9:3@ on flower buds of L. araenfeus and 2 other egos found on buds,
Red Rocks, Jefferson Ca. Colo., May 22, 1877. Oviposition 11:3Z very young
flower buds of L. argenteus, Chimney Gulch, Jefferson Co. Cole., June 28, 1978.
Oviposition 8:38 on flower bud of L. argenteus K Green Min., Jefferson Co. Colo.,
June 12, 1880. Oviposition 11:35 and 5 other eggs found, all on L. argenteus
flower buds, Buy Hill, Jefferson Co. Celo., June 19, 1888. 6B engs found on
flower buds, T on leaf, of L, argenieus, Box Elder Creek, Elbert Co. Cole., May
26, 1981. i egg found among L. argenteus flowers, Bex Elder Creek, fArapahoe Co.
Colo., May 28, 1881. Z epggs found on L, armenteus flower buds, Mi. Vernon
Historic 8ite, Jefferson Co. Celo., June 4, 1981, 1@ eggs feound on L. araoenteus
flower buds, Lookout Min., Jefferson Co., Coleo., June B, 1891. Ovipesition
underside of Thermopsis divaricarpa leaf, Blackman Trail, Gilpin Co. Colo., June
19, 1977. Oviposition 11:55 on I. divaricarpa flower buds on hilltop, Lookout
Mtn., Jefferson Co. Colo., May 17, 1979, 1 eggshell found on T. divaricarpa
sepal, Wheairidge, Jefferson Co. Colo., June 4, 1891. Oviposition 12:12 among
Medicano sativa flower buds, after landing on flycyrrhiza lepidota flower buds
many times but refusing to lay, she previously landed on Trifolium pratense
flower but no eggs were found on I. pratense flowers, Wheatridge, Jefferson Co,
Colo., June 28, 1989. HOSTPLANTS: Astragalus flexuosus and A, miser var.
oblongifolius are both very popular as is Lupinus_argenteus; other legumes have
fewer records perhaps because they are less common (Astragalus adsurgens var.
robustior, . agrestis, A. bisulcatus, Dxyiropis lamberti, Thermopsis




divaricarpa, lMedicago sativa) or perhaps because some are less popular; 95
Glvevrrhiza lepidota and Trifolium pratense are probably not preferred.
Obviously larvae eat flower-buds-fruits of numerous Fabaceae. EGG whitish-
green. FIRST-STAGE LARVA pale greenish-yellow; head black. Mature larva &
pupa (Buy Hill): MATURE LARVA ground color pale-green (but overall appearance
variegaied greenish-white with marocon middorsal band because of numerocus cream
markings), a middorsal narrow marcon band (widest anteriorly, brown on A7-10),
on each segment a cream band edging middersal band, a faint greenish-cream dash
(forming the inside of an anteriorly-directed cream check mark composed of the
cream areas described last and next), an obligue c¢ream dash (forming the long
arm of the check mark), a green sitreak just beneath it, a less—oblique narrower
cream dash, a diffuse broad cream band, a greenish-cream band above and below a
wide lateral cream band, body covered with white setaes shorter than those of
Strymon melinus. PUPA pale brown except abdomen pale-yellow-brown, with
scattered tiny brown spols, a middorsal black line on thorax (widest on front of
oronotum), a middorsal band on abdomen composed of brown spots, pronotum edped
laterally with black, a weak brown subdorsal spot on frent of T2, Atl, A4, AS,
attached by cremaster & silk girdle. Pupae hibernate.

Glaucopsyche piasus daunia (Edw.). Ovipesition 8:51 of 2 eggs topether on
side of flower bud of Lupinus aragenteus, Green Min., Jefferson Co. Colo., June
12, 198@. Ovipositions 11:38, 11:34 on flower buds of L. argenteus, Chimnay
Gulch, Jefferson Co. Colo., July 1, 1878. Oviposition L. argenteus, Chautauqua
Mesa, Boulder Co. Colo., May 18985. Oviposition 11:81 2 eggs on L._argenteus
flower buds, Guy Hill, Jefferson Co. Celo., June 9, 1888, Ovipositions 89:38 &
18:05 tucked between flower buds, and "30 eggs found between flower buds (some
inflorescences have up to 5 eggs), all on L. argenteus, the female ignored
fistranalus adsuraens var. robustior, Guy Hill, Jeffersen Co. Colo., June 27,
1888. Oviposition 14:30 between L. argenteus flower buds; Crawford Hill,
Jefferson Co. Colo., July 1, 1990, 2 dead eogs {(piasus?-—had coarser bumps than
G, lvogdamus? found on Lupinus argenteus flower buds, fpex County Park, Jefferson
Co. Cole., May 29, 1891. Adulis associated with Lupinus prunophilus (a few L.
caudatus also present), SW Hot Sulfur Springs, Grand Co. Cole., June 24, 13989,
EG6 pale—greenish-white. 15T-STAGE-LARVA greenish—cream with long white hair;
head black,

Philotes sonorensis (F. & F.). TVTen eggs on Dudleva cymosa, Lang Crossing,
South Yuba River, Nevada Co. Calif., April 27-28, 1978, Ralph Wells, J. Scott
and Jakley Shields. Two eggs on D. cymosa, Blue Ravine, SW Allegheny, Sierra
Co. Calif., May 12, 1974, Ralph Wells, J. Scott.

Euphilotes battoides centralis. Alithough the following are only association
records, the intense restriction of adults of Euphilotes to their larval
hostplants makes association records very useful. Adults associated with
Eriogopum jamesii var. jamesii throughout Pueblo, Custer, Fremont, Chaffee, and
Saguache Cos. Colo., which is surely the only hosiplant there. Adults near
centralis assoc. with E, umbeilatum var. subaridum (R), top of Wesinpard Pass,
Inyo Co. Calif., July 7, 1974,

Euphilotes battoides comstocki (Shields). Adulis assoc. with Ericgonum
umbellatum var. furcesum (R}, Big Pine Meadow, Tulare Co. Calif., July 7, 1974,

Euphilotes batioides ellisii (Shields). Adults asscc. with Eriogonum
corymbosum var. grbjculatum (R), NE Gateway, Mesa Co. Celo., fug., 23, 1977.

Euphilotes battoides fall-flying ssp. This ssp. has the host of gllisii and
resembles it except the unh orange band is very narrow as in the fall-flving
Mojave Desert ssp, Adulis assoc. with Eriogonum corymbosum var. velutinum (R},
E Aztec, San Juan Co. New Mex., Aug. 27, 13977.

Euphilotes bernardine bernarding (B. & McD.)., Adults assoc. with Eriogeonum
fascigulatum var. polifolium (R), Red Rock Can., El Paso Mts., Kern Co. Calif.,
May 5, 1874. E. bernardinec, which includes E. h., martini {(Matt.), is a distinet
species from E., baticides (work of Gorden Pratt).

Euphilotes enoptes enoptes (Bdv.). Adulfs associated with Eriogonum nudum
var. nudum (R), Anthony Peak Lookout, Mendocino Co. Calif., Jume 289, 1974.
Adults associated with E, n, var. nudum (R), Big Hill Lookout, El Dorado Co.
Calif., June 3@, 1974.

Cuphilotes ancilla (B, & MeD.). Oviposition 18:32 in flower of Eriogonum
umbellatum var. umbellatum (W), Red Rocks, Jefferson Co. Colo., July 7, 1978.
Oviposition 8:45 on inner surface of E. u, var, umbellatum petal, Green Mtn.,
defferson Co. Celo., June 15, 1585, Preoviposition 13:48 E. u. var. umbeliatum
flowers, Ghimney Gulch, Jefferson Co. Colo., June 28, 1978. Oviposition 11:25%
inside E. u. var. umbellatum Torr. flower, Tinytown, Jefferson Co. Colo., July
22, 1987. Ovipesiiion 15:3@ three egus inside corolla of E. u. var. umbellatum _

flowerss E. u., var. umbellatum is probably the main hosiplant here because it is
in the flower bud stage now when adulis are common, whereas Eriononum_subalpinum
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grouwing intermixed 1§ rilowering sirongly; ow not sultur springs, brand Lo.
Celo., Jume 36, 1988. Oviposition 12:12 on petal inside E, u. var. umbellatum
flower; Crawford Gulch, Jefferson Co. Colo., July 5, 189@. Adults associated
with E. u. var. umbellatum (no other Eriocgonum present); Dory Hill, Gilpin Co.
Colo., July 8, 1990. Adulis associated with E, u. var. umbellatum throughout
Larimer, Boulder, Jefferscn, Gilpin, and Grand Cos. Colo. Adults associated
with E. subalpginum (no umbels around stems of my specimen; previously
misidentified as heraclecides var. bheraclecides by J. Reveal, though possibly
the specimen sent to him was heraclepides), Talamantes Creek, Moffat Co. Colo.,
July 8, 1972. EGG whitish—green. 15T-8TAGE-LARVA pale-yellow: head black.

Euphilotes rita rita (B. & McD.). Adults associated with Eriogonum wrightii
var. wriohtii (det James L. Reveal), 3 mi. W. Alma, Catron Co. New Mex., Aug. 9,
1986.

Euphilotes rita coloradensis (Mattoni). Oviposition inside flower of
Erionopum effusum, 1 mi. § Silver Cliffe, Custer Co. Cele., Aug. 7, 1965. Larva
{mostly red in color, matching the old flowers and fruits) found on E. effusum
flowers raised to adult, Owl Creek, Ceniral Plains Experiment Station, Weld Co.
Colo., Sept. 7, 1976 {pupa hibernated). Adults near coloradensig associated
with Ericgonum rotundifolium (R), sand dunes 5 mi. NE San Felipe Pueblo,
Sandoval Co. New Mex., Sept. 8, 1877. Adulis asscciated with Eriocgonum_ flavum
var. flavum (this plant very cormmon, but a few E. effusum occurred), Terry Road
Exit I-25, Laramie Co. Wyo., June 23, 1885,

Euphilotes rita emmeli (Shields). Adulis associated with Ericogonum
leptocladon var. lepiocladon (R), NW Moab, Grand Co. Utah, Aug. 24, 1877.
Adults associated with E. leplocladon var. ramosissimum (R), sand dunes E of
Shiprock, San Juan Co. New Mex., Sept. 5, 1977. Adults associated with E._ 1,
var. ramosissimum (W), stateline 5SE Aneth, Montezuma Co. Colc., Sept. 6, 18978,
Adults associated with E. 1. var. ramosissimum, dunes N of Rock Point Trading
Poet, Apache Co. Ariz. Aug. 19, 1980.

Euphilotes spaldingi pinjuna Scott. Adults asscciated with Eriogonum
racemosum (R), Shilling’'s Spring, Conejos Co. Cole., July 9, 1987, and Terrace
Res., Consjos Co. Colo., July B-9, 1967, and Animas River 7.2 mi. N New Mex.
line, La Plata Co. Colo., Aug. 27, 1977.

Plebejus glandon rustica (Edw.), Oviposition 12:88 and 25 eggs (21 on
underside of leaves, | on top of leaf, 4 on calyx) found on Androsace
septentrionalis, NE of Salida 85@0', Chaffee Co. Colo., July 12, 1871.
Ovipesition 14:25 on inflorescence of i, septentrionalis, Central City, Gilpin
Co. Colo., June 23, 1873. Oviposition 9:38 on bract at base of umbel of A.
septentrionalis, Loveland Pass, Summii Ce. Celo., July 19, 1377. Ovipesition
11:30 on lower leaf and two eggs found on bases of lower leaves of fA.
septentrionalis, West Chicago Creek 9268, Clear Creek Co. Colo., July 31, 1877.
Oviposition 18:37 and 5 other eggs found (4 eqggs on calyx and 2 on underside of
leaves) all on A, septentrionalis var. puberulenta, Leveland Pass, Summit Co.
Colo., July 25, 1878. Oviposition 11:24 on base of flower bud sepal, 2 eggs
found on underside of basal leaf, | egg found on top of base of basal leaf, |
ean found on shoot at juncticn of two flower pedicels, 1 egg found on edge of
umbel-subtending bract, all en A. 5. var. puberulenta, Loveland Pass, Clear
Creek Co., Colo., July 22, 1983. Preoviposition 11:16 near A. septentrionalis;
Tinytown, Jefferson Co. Colo., June 21, 18390. Eggshell found on A,
septenirionalis var. subulifera, NW-facing slope, Tinytown, Jefferson Co. Cole.,
July 4, 1991. Tuo ovipositions on underside of leaves of Androsace chamaesjasme
carinata, Hermit Pass, Custer Co. Colo., Aug. 1, 1871. Oviposition 18:59 on
side of Carex rupesiris drummondisna stem base 3 mm from A. ¢. carinata seedling
rosette; Mt., Bross, 13,500 , Park Co. Colo., July 17, 13988. pAmazingly, the
butterfly is able to mature eating the very tiny findrosace plani. EGG white.
FIRST~-STAGE LARVA pale yellow-tan {(orangish-tan on rear); pronotum light brown,
suranal plate brown; head black.

Plebejus idas anna (Edw.). Oviposition 14:88 Lotus oblongifolius var.
nevadensis (C), Scott Camp Creek, SW of Shasta City, Siskiyou Co. Calif., Aug.
3, 1974,

Plebejus idas atrapraetextus (Field)("sublivens" Nab.). Adults common about
Astragalus alpinus (W), N Weminuche Pass, 18508  , Hinsdale Co. Colo., July 31,
18972, and also at Slumgullion Pass, Hinsdale Co. Colo., July 30, 1872. 2 males
found near Lupinus argenteus var. itenellus, SW Wetterhorn Psak, 11800°, Hinsdale
Co. Cole., July 26, 1980.

Plebejus melissa melissa (Edw.). Oviposition 9:55 on underside of leaf of
Astragalus flexuosus (W), Chimney Gulch, Jefferson Co. Colo., July 17, 1978.
Ovipeosition 12:28 on dead grass touching stem of A. flexupsus (W), Chimney
Gulech, June 28, 1878, Oviposition 12:44 on top of leaflet next to stem {(after
walking from a flower down the stem) of A. flexuosus, Green Min., Jefferscon Co.
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crawling 2/3 way down f. flexuosus plant, 5. Table Min., Jefferson Co. Golo.,
May 3@, 1991. Mature larva found below A, flexuosus, Tinytown, Jefferson Co.
Colo., July 3, 18391. Eggshell found on underside of f. flexupsus leaf, egg
found on underside of leaf of Astragalus racemosus, W end South Table Min.,
Jefferson Co. Cole., Oct 5, 1987. Preoviposition, she landed on fi. flexuosus
and crawled down stem to ground several times, the same female fed on Psorales
(Psoralidium) tenuiflora flowers 4X but showed no interest in oviposition, N
Golden, Jefferson Co. Colo., Aug. B8, 1983, Oviposition 14:83 on underside of A.
flexunsus leaflet base, ovipesition 13:30 on Asiragalus adsuragens var. robustior
stem, in both she landed on leaf on branch tip and crawled down stem to lay, Guy
Hill, Jefferson Co. Celo., Jurne 8, 1588. OGvipositions 13:12, 13:32, 13:39 and
three other eggs found (on underside of leaves excapt 1 on top, | on litier
below plant} on A. _a. var. robustior, Green Min., Jefferson Co. Colo., Sept. 4,
1984. A female tested but rejected A, a, var. robustior 3 timas for
oviposition, Cherry Gulch, Jefferson Co. Colo., Aug. 17, 1887. Preoviposition
9:55 A, a. var. pobustior, Guy Hill, Jefferson Co. Cole., June 1@, 1988.
Oviposition 8:49 2 egas on underside of A. a., var. robustior leaf and on
underside of grass blade after crawling down stems, Guy Hill, Jefferson Co.
Colo., June 17, 1988. & eggs found (1 on green grass next to stem) of A. a.
var. robustior stem bases, 2 eggs found Astranalus drummondii stem bases; Green
Min., Jefferson Co. Colo., Aug. 28, 1990, Oviposition on hairy stem of A,
drummondii (previously misidentified as Oxyiropis sericea’) near the ground, and
3 other eggs found there, NW Gardner, Huerfano Co, Colo., June 16, 1973, Six
eggs found on A, drummondii, Central Plains Experiment Station, Weld Co. Colo.,
Sept. 7, 1976. Oviposition 10:47 on stem of A. drummondij after landing on leaf
and walking down stem 3 cm., Green Min., Jefferson Co. Colo., June 7, 1985, Tuwo
eggs laid 1@:40 on dead twig end grass stem beneath A. drummondii (6), plus 32
egns found on debris beneath planis, 8 eggs on stems saveral cm above pround,
all on A. drummondii, Austin Bluffs near Pulpit Rock, NE Colorado Springs, El
Paso Co. Colo., Sept. B, 187%; one egg on ground beneath, 1 eqg on lower stem,
of Lupinus argenteus, Austin Bluffs, Sept. 8, 197t (L, araenteus plants were
commoner than A, drummondii here but few eggs wesre found on L. argenteus,
indicating that females prefer A. drummondii for oviposition}; all eggs were
placed near the ground, and ovipositing females land on leaves then crawl down
the stem to the base to ovipesit. Oviposition 9:5@ on underside of A,
drummondii leaf after walking down stem, Greenm Min,, Jefferson Co. Colo., June
3, 18986. Adults associated with A. drummondiis Horsetocoth Res., Larimer Co.
Colo. May 25, 1998, 3 eggs found on Asiranalus parryi (2 on lower leaf
undersides, | on lower stem underside); 1 egg found on A, flexuosus stem base;
Tinytown, Jefferson Co. Colo., Aug. 30, 1998. 3 eggs found (1 basal leaf
underside, 2 on lower stems) of A. parryis; Red Rocks, Jefferson Co. Colo., Sept.
4, 1380, Fifteen egos laid on fAstragalus miser var. cblopgifolius (W), E
Alamosa, Alamosa Co. Colo., Aug. 16, 1974, Egg found on Z2-mm-wide stem base of
Astragalus hallis mouth Beaver Creek, Grand Co. Celo., July 11, 199@. Adults
associated with Astragalus bisulcatus, Soda Lakes SE Morrison, Jefferson Co.
Celo., Sept, 9, 1887. 6 eggs found on A, bisulcatus stem bases; N Bear Creek
Res., Jefferson Co. Colo., Sept. 24, 1988. Oviposition 11:42 on Thlaspi arvense
seedling after crawling down stem of A, bisulcatus, W Soda Lakes SE Merrisaon,
Jefferson Co. Colo., Sept, 1@, 1987. Oviposition 1i:30@, she crawled down stem
and laid on underside of leaflet 1/3 up from base to iop of Asiragalus agrestis
(=dasyglettis}, Guy Hill, Jefferson Co. Colo., June 8, 1888. Larva on flowers
of Oxytropis sericea raised to adult Central Plains Experiment Station, July
1976, J. Scott and David Wagner. Oviposition 11:15 on twig on ground after
walking down stem of Medicamo sativa, 14 mi. N Camp Cottonwood, Montezuma Can.,
San Juan Co. Utah, Aug. 25, 1977. Oviposition 12:20@, she crawled down stem of
two young M. sativa plants and bent abdomen on stem base of both and laid 2 egos
on second plant (1 egg on dead horizental grass blade "5 mm from stem base, 1
egg on green stem base); Wheairidge, Jefferson Co. Cole., Aug. 11, 19906.
Oviposition.13:0@_on underside of leaf of Eriogonum subalpinum (= E umbellatum
var. major) (R), Keystoneé GUlch Summit Co. Colo., Aug. B-7-8, 1877 Glenn R.
Scott (this is apparentlv an error in oviposition by tithe female but is
interesting nonetheless, because several other Lycaenidae [Calloghrys affinis,
Plebejus acmonl eat both Fabaceae and Eriocgonum as larvae). Adulis aSSDCLatad
with Sphaerophysa salsula (W)(this plant resembles Asiragalus with red flowers,
inflated pods, and linear branches, eand was the only pessible host where P.
melissa was very common, so is surely the hostplant herel, 9.7 mi. 5. junction
highways 28% and 17, Saguache Co. Ceolo., Aug. 17, 1986. 1| egg and 2 eggshells
found {2 on stem base, 1 on green grass blade "1-2 cm from stem) on 5. salsula,
6 larvae (2/3-grown i{o mature) swept from §. salsula (3 larvae parasitized but 1
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female reared fto adultl); b mi. N Mofrat, Gaguache Co. Golo., Aug. 22, 1388.
Gviposition 13:26 Jrifeolium fragiferum, she landed on leaf and crawled down stem
and laid eqg near ground, Barr Lake, Adams Co. Celo., Aug. 27, 1988.
Oviposition? on I. fragiferum, she bent abdomen down into litter below leaves
for "2 sec but I could not find an egg, Barr Lake, Adams Co. Colo., Sept. 25,
1989. Adulis associated with T. framiferum, Barr Lake, Adams Co. Colo., Aug.
23, 1988. Oviposition 13:19 she crawled down I, fragiferum & laid egg under
Taraxacum officinale leaf beside it, 2 ocm above ground; Barr Lake, Adams {o.
Colo., Aug. 3@, 1991. Egg (probably P. melissa, sucked dry by predator) found
on Lupinus caudatus stem near plani base, NE Hayden, Rouit Co. Celo., July B,
18988, Egg found on Lupinus prupnophilus trunk 4-mm~wide “2-3 cm above ground;
S6W Hot Sulfur Springs, Grand Co. Colo., July 11, 19890. Oviposition 11:4@,
female crawled down stem and laid egg on tiny leaftop near hase of Melilotus
officinalis seedlingy N Bear Creek Res., Jefferson Co. Colo., Oct. {, 18892.
Ovipeosition 13:25 on dead grass blade ai base, & 1 eagg found on leaf upperside,
both on M, offiginalis (many plants searched); 9 eggs (3 siem base, 6 leaf
undersides mostly of seedlings? found on Agtracalus bisulcatus (only "B plants
searched?; no eggs found on Medicage lupulina despite many searched; N Bear
Creek Res., Jefferson Co. Cole., Oct. 4, 199@. HOSTPLANTS: Astragalus
drummongdii is obviously very populars A. bisulcatus, A. miser var.
oblongifolius, A. adsursens var. robustior, and Sphaerophysa salsula, Astragalus
flexuosus, A. parryi are less popular; other hosis are probably not preferred
(except the following three fistragalus probably have few hosts because they are
less common) including Medicage sative, Melilotus officinalis, Irifolium
fragiferum, Astragalus racemosus, A, halli, A, agrestis, Oxviropis sericea,
Lupinus argenteus, L. caudatus, L. prupophilus. Lupinus is net preferred, and
Medicage lupulina may be shunned. Eggs hibernate. EGG white. MATURE LARVA
green with numerous tiny white hairs, heart dark—green edged by a greenish-cream
line, three faint oblique (angled downward poesteriorly) dashes, a lateral strong
vellowish-white line, PUPA green, abdomen yellowish-green, outer half of wings
tan, head and abdomen near cremaster tan-green.

Plebeius melissa form or ssp. annetfa Nab. (annetia has unh orange spots
slightly smaller than lowland ssp. melissa; if the Calif. and Utah populations
are genetically distinct, the Calif. Sierra form would be fridayi F. Cherm. if
the types of fridavi were from high altitude). Oviposition 11:3@ Astragalus
whitnevi (M}, peak top SE of Sonora Pass, alpine zone, Mono Co. Calif., Aug. 25,
1974.

Plebejus saepiolus whitmeri Brown. Oviposition 8:25 on flower of Trifolium
parryi (W), Loveland Pass, Summit Co. Colo., July (8, 1877. Three ovipositions
on I. parryi (W), Loveland Pass, Summit Co. Cele., July 28, 1978, Oviposition
9:28 Trifelium dasyphyllum sepal sheath between flowers, Loveland Pass, Summit
Co. Colo., Aug 2, 1988. 3 egos found on side of calyx within T. dasyphyllum
heads, Loveland Pass, Summit Co. Colo., July 23, 18988. Oviposition 8:87 on base
of Trifolium repens flower, Tocll Ranch, 6ilpin Ce. Colo., July 27, 1977. Adults
associated with I, repens, NE Mt. Judge, Clear Ereek Co. Colo., July 24, 28, &
31, 1987. Adults associated with T. repans, Guy Gulch NW Guy Hill, Jefferson
Co. Celae., July 30, 1987. Oviposition twoc eggs 10:45 on flowers of T. repens, N
fork Clear Creek, Gilpin Co. Colo., July 2, 1878. 1 eag found on flouwer
pedicel , 1 egg found on sepal lobe, both on Astragalus alpinus, only cne other
inflorescence of A, alpinus seen so it may be preferred because "10 Trifolium
repens inflorescences nearby had no eggs, Eisenhower Tunnel, Summit Co. Colo.,
Aug. 15, 1988. Egg found inside A, alpinus sepal lobe, Caribou bog, Boulder Co.
Colo., July 2, 1989. Adults associated with A. alpinus {(nc Jrifolium present
except a few T, pratense’s Dory Hill, Gilpin Co. Colo., July B, 1396. Adults
associated with . alpinus, Golden Gate Can. State Park, Gilpin Co. Colo., July
25, 1890, Adultis associated with Astragalus agrestis (=dasyglottis){W){this
plant has dark-blue flower clusters and vaguely resembles Trifolium), females
were watched for an hour or so but no ovipositions seen, no Jrifolium seen at
this locality, hillside at Buy Hill, Jefferson Co. Colo., June 25, 188E6, June
18, 18992, Oviposition 11:389 on petal just under base of sepal lobe, oviposiiion
13:31 inside sepal lobe next to petal, both on A. asgresiis, GBuy Hill, Jefferson
Co. Colo., Juna 8, 1988, Oviposition 18:56 petal under sepal lobe A. agrestis,
Guy Hill, Jefferscn Co. Colo., June 9, 1988, Oviposition 8:48 2 eggs on patals
under sepal lcohes, oviposition 3:00 petal under sepal lobe, ovipesition 18:02
side of calyx between two flowers, oviposition 11:44 petal under sepal lohe,
oviposition 14:16 inside sepal lobe, all on A. agrestis, Buy Hill, Jefferson Co.
Colo., June 1@, 1988, Oviposition 11:51 2 spgs on petals under sepal lobes A,
agrestis, Guy Hill, Jefferson Co. Cole., June 13, 1988. Oviposition 11:45 under
sepal base, 1| egg found on petal under petal lobe, oviposition 11:46 2 eaas on
petals under base of petal lobes, all i, _agrestis, Guy Hill, Jeffersan Co.




CGoleo., dJune 14, 1388. OUvipoesition 1bia0 peial under sepal lobe, 4 ovher €ggs 99
found on petals under sepal lobe, 1| other egg found under sepal lobe, all on A,
agrestis, Guy Hill, Jefferson Co. Cole., June 16, 1988. Oviposition 15:039 under
A. agrestis sepal lobe, Guy Hill, Jefferson Co. Colo., June 24, 1988. b epgs
found on A._ agrestis flowers (4 under a sepal lobe glued to petal, 2 tucked
under a petal just above sepal lobe), Green Min., Jefferson Co. Celo., June 22,
1988. Egg found on side of A. anresiis calyx, E Mother Cabrini Shrine,
Jefferson Co. Colo., June th, 1382, Preoviposition 0. agrestis and egg found
under sepal lobe, Crawford Gulch, Jefferson Co. Gole., June 18, 1992,
HOSTPLANTS. A. agrestis has the inflorescence in a sphere, which perhaps tricks
the female inte thinking it is Trifolium; no Trifolium occur at Buy Hill. A,
alpinus also has the inflorescence in a sphere, though the sphere is not as
compact as thai of A. agrestis. A. (Euastragalus) agrestis and .
{Atelophragma) alpinus are in different subgenera, so it would seem that their
spherical inflorescence (rather than biochemical similarity to Jrifolium) tricks
P. saepiolus to lay on them; whatever the mechanism, they are popular, even
preferred, hostiplants where they occur. Most foothills to lower mentane zone
populations are widespread on slopes and swales associated with A, asgrestis
{Green Mtn. and Guy Hill, Jefferson Co.), although one population on the plains
(creek E Marshall, Boulder Co.) is associated with Trifolium repens, (1 female
caught in Lakewood, "5 miles E of the mountains, Jefferson Co. Colo., June 7,
196@, had unknown association); upper montane and subalpine zone populations
occur in meadows and slopes on Asiragalus alpinus; on moist alpine tundra,
adults are widespread because several cushion-plant Trifolium are widespread
there. EGG bluish-green.

Plebejus saepiolus insulanus Blackm. 1 egg and 1 eggshell found on Astragalus
alpinus sepals, 5 Blue River town, Summit Co. Colo., July 1, 1988. Adults
associated with A, alpinus, Silver Creek, Hinsdale Co., Colo., July 17, 1388. 2
eggs found between A. alpinus petals and sepal lobes, W Tabernash, Grand Co.
Colo., June 28, 18B9. Egg found on underside of A. alpinus sepal lohe; Fraser,
Grand Co. Colo., July 31, 1998. 3@ egps found on Asiragalus agrestis flowers
{wost found under sepal lobes, some tucked between petal bases){(12 of the 30
were found on one flower head), | egg found between Trifolium repens flowers, |
eng found between Trifolium pratense petals; obviously A. agrestis is the
favorite host here because eggs were very easy te find on it, difficult to find
on Trifeliums; 1/2 mi. N Silverthorne, Summit Ceo. Colo., July 3, 1889. Evidently
the host-specificity is the same as ssp. whiimeri. FIRST-STAGE LARVA pale
yellowish-cream, after feading becoming greenish inside; prothoracic shield and
head chitin-brown.

Plebejus icarioides pembina (Edw, )(=lycea [Edw.1). 3@ eggs found on lesaves of
Lupinus plattensis (F), Central Plains Experimental Range, Weld Co. Ceolo., June
1876. Adults asscciated with L, plattensis, Terry Road Exii I-25b, Laramie Co.
Wyo., June 23, 1986. Two eogs on top of leaves, ' egg on side of flower bud
{engs identical to eggs dissected from female), of Lupinus argenteus, Chimney
Gulch, Jefferson Co. Colo., July 1, 1978, Oviposition 12:22 on top of leaf of
L. argenteus, Golden Gate Can., Jefferson Co. Cole., July 8, 18978. Oviposition
10:88 on underside of L. argenteus leaf, oviposition 10:88 on grass blade beside
L. argenteus, another egg found on underside of same grass blade, Red Rocks,
defferson Co. Cole., June 20, 1984. Qvipositien 9:53 on side of young terminal
flower bud of L. arnsnteus, Shingle Creek, Jefferson Co. Celo., July 23, 1984.
Oviposition 18:48 on side of dry felded leaf of L. argenteus, Genesee Park,
Jefferson Co, Colo., Aug. 5, 1984, Oviposition 10:34 on flower bud, another egy .
found nearhy, oviposition 11:38 on top of leaf bud, all on L, sromenteus, Green
Mtn., Jefferson Co. Colo., June 8, 1985. Oviposition 11:35 on underside of L.
argenteus leaf, Corwina Park, Jefferson Co. Colo., July 13, 1885. Oviposition
15:12 on underside of leaf peticle of L. argenteus, Guy Hill, Jefferson Co.
Colo., June 25, 1986. Oviposition 12:45% on grass next to L. argenteus leaf, Guy
Hill, Jefferson Co. Cole., June 27, 1985. Preoviposition 89:40 |_. argenteus,
Corwina Park, Jeffersen Co, Colo., July 4, 1986. Adulis asscciated with L.
argenteus NW Limon, Elbert Co. Colo., Aug. 7, 1989. Egg found on Lupinus
argenteus var. (white flowers with no banner spot, glabrous plane leavesj not
ssp. ingratus, which has white flowers but has a banner spot and folded olabrous
leaves) leaf upperside; Tinytouwn, Jefferson Co. Colo., June 26, 13930.
Ovipeosition 12:52 on side of L. argenieus var. (white flowers no banner spet,
glabrous plane leaves) leaflet; Tinytown, Jefferson Co. Colo., June 28, 1596. &
egos found on L. argenteus var. (white flowers no banner spot, glabrous plane
leaves) {2 on leaf upperside, 2 on big pods, | on little pod, 1 on inflorescence
rachis)s Tinytown, Jefferson Co. Colo., July 15, 1980. 1 egg found under leaf,
1 on flower bud, both of L. argenteus, Box Elder Creek, Elbert Co. Colo., May
26, 18991, Oviposition 12:43 L. argenteus leaf top of 8-cm-tall plant, Delbert
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rRa, oMmoky H1lLil Road, hrapanoe Lo., LolQ., May 13, ioda. Uviposition 1£:49 L.
argenteus leaf top, Smoky Hill Rd., Arapahoe Co. Coleo., May 19, 1992. Adults
associated with L. argenteus rubricaulis, Keystone Gulch, Summit Co. Colo., Aug.
B, 1977, and Piney Creek 10580, Eagle Co. Colo., Aug. 16, 1973 (females have
bluer ups at hoth sites). Adultis associated with Lupinus parviflorus
floribundus (previously misidentified as L. ammophilus), Texas Creek, Mineral
Co. Colo., Aug. 21, 1979. Oviposition 11:45 on Lupinus prunophilus (L.
prunophilus was formerly lumped into L, ammophilus) leaf underside, SW Hot
Sulfur Springs, Grand Co. Colo., June 24, 1983. Oviposition 14:40 and 2 other
eags found (2 on underside, | on upperside of leaves) on L. prunophilus, SW Hot
Sulfur Springs, Grand Co. Colo., June 38, 1989. 1| egg found on top of L.
prunophilus leaflet tip; S8W Hot Sulfur Springs, Grand Co. Celo., July 4, 1988.
Oviposition 10:04 twe eggs on underside of Lupinus caudatus leaf, NE Hayden,
Routt Co, Colo., July 6, 1989, Oviposition 8:30 on L. caudatus (formerly
misidentified as L, argentsus) leaf, 1 mi N Dillon, Summit Co. Colo., July 15,
1985. Adulis associated with L. caudatus, E Box Elder Creek, Arapahce Co.
Cole., Aug. 8, 1973, and many later years. L. argenteus is the main host in the
Colo. eastern slope (adulis are associated with it in Jefferscon, Boulder,
Custer, Saguache, Elbert, Eagle Cos. Colo., and Rio Arriba Co. New Mex.), L.
argenteus, L. plattensis, and L. pcaudatus are eaten on the plains, and many
other species are eaten in the mountains. EGG greenish-white.

Plebejus shasta shasta (Edw.). Oviposition fistragalus whitneyi (M), Sonora
Pass, Mone Co. Calif., Aug. 25, 1874.

Plebeijus shasta pitkinensis (F.). Oviposition Jrifolium dasyphyllum (G),
Baldy Peak, Custer Co. Colo., July 23, 1370. Qviposition 11:85 on leaf petiole
of a small Qreoxis alpina {(Apiaceae) plant growing within a 1@-cm wide T,
dasyphyllum plant, Leveland Pass, Summit Co. Colo., fAug. 5, 1585; eno failed to
hatch, evidently diapausing. Ovipositions 11:13-11:25 four eggs on leaves of
Irifolium nanum (W), Loveland Pass, Summit Co. Colo., July 25, 1978.

Oviposition 10:37 on leaf underside of Poientilla prob. uniflora (leaf upperside
dark-areen, leaf underside white) growing in T. nanum cushion plant, Loveland
Pass, Clear Creek Co., Colo., July 20, 1983. One selid-green larva attached
with silk girdle beneaih rock raised tc adult, Loveland Pass, July 15, 1988.
Three prepupae and 9 pupae on underside of rocks, Uncompahgre Peak, Hinsdale Co.
Colo., 18, July 1988. Eggs evidently hibernate, and Emmel & Shields (1988)
reported that nearly mature larvae of ssp. shasia hibernate; thus high altitude
shasta populations are apparently hiennial, hibernating as eags the first
winter, then as nearly maiure larvae the second winter. EGG slightlv-greenish
white. Larva/pupa from Uncompahgre Peak: MATURE LARVA {(prepupa) dark-green,
with black subdorsal spots on abdomen. PUPA greenish-tan, top of thorax green
or greenish-tan, abdomen greenish-cream or pale-yellow, head and end of abdomen
tan, outer part of wings sometimes tan, a middorsal brown band {(narrow and weak
on thorax).

Plebejus_shasta minnehahsa (Scud,). Oviposition 18:20 on underside of lesaf
petiole of Astragaluys spatulatus, egn diapaused, Terry Road Exit of I-25,
Laramie Co. Wyo., July 2, 1985, Oviposition 11:289 A, spatulatus (W) leaf
underside, egg diapaused, Terry Road Exit I-25, Laramie Co. Wyo., June 23, 1986,
Adults asscc. with A. _spatulatus (F), Central Plains Experiment Station, Weld
Co. Colo., dJune 1976. Adults assoc., 0. spatulatus (W), B mi. NE Harrison, Sioux
Co. Nebraska, June 21, 1886. Eggs hibernate, giving this lowland ssp. an annual
life cycle, although perhaps it is also biennial, the nearly-mature larva
hibernating during the second winier.

Plebejus acmon acmon (Westw. & Hew.)}. Oviposition Lotus oblongifolius var.
nevadensis (C), Cottonwood Glade, 5098°, Glenn Co. Calif., June 16, 1874 John
Lane and J. Scott. Assoc. with E. lobbii var. robustum (R}, SE Virginia City,
Storey Co. Nev., June 15, 1872.

Plebejus acmon texanus Gdp. Oviposition 12:52 on side of Eriocgonum
lonchophyllum flower bud calyx, Bandimere Speedway NE Morrison, Jefferson Co.
Colo., Aug. 1@, 1984. 1 larva (1 cm long’ found on E. lonchophyllum flowers,
later pupated, Bandimere Speedway NE Morrison, Jeffersan Co. Colo., Oct. 8,
1987. Adulis associated with E. leonchophyllum, Bandimere Speedway NE Morrison,
Jefferson Co. Cole., Aug. 31, Sept. 18, 2Z, 1987. (Note:!: fresway W-470@
constiruction here in 188B-BY desiroyed all but a few individuals of the entire
E. lonchophyllum population occurring E of the continental divide). Oviposition
Eriogonum effusum pedicels, Westcliffe, Custer Co. Colo., July 1965.

Oviposition 18:05 E. effusum calyx, Green Min., Jefferson Co. Cole., fug. 18,
1877. Adults associated with E. effusum, 3 mi NW Castle Rock, Douglas Co.
Ceolo., flug. 2, 1977. Adults associated with £. effusum, 4 mi. NW Sedalia,
Douglas Co. Colo., Aug. 2, 1877. Adults associated with E. effusum, Green Min.,
Jefferson Co. Colo., Sept. 12, 1987, Sepi. 1, 1890.. Adults associated with E.




gridsum, Nightnawk, Wougias Lo. Lolo., July 24, 1384, AHdulils associated with E.
gffusum . Chimney Gulch, Jefferson Co. Colo., July Z, 1986. Adults associated 101
with E, effusum, Red Rocks, Jefferson Co. Celo., Sept. 21-22, 1987. Adults
associated with E. effusum, Barr Lake, Adams Co. Colo., Aug. 23, 1989. P, _a.
texanus must feed on a wide variety of Eriogenum, because adults are associated
with Ericgonum corymbosum var. velutinum (R) at ridge 3 mi. S Cortez, Montezuma
Co. Cole., Sept. B, 1978, assoc. wlth Ericgonum annuum Nutt. (R) at Hwy. 285 i1
rd. mi. N Espancla, Rio Arriba Co. New Mex., Sept. 9, 1877, assoc. with
Eriogonum cernuum var. cernuum at Kerr Gulch, Fremont Co. Colo., Aug. 15, 1973,
assoc. with E._e. var. gerouum (R} at Trout Creek S.6 mi. SW jet. of hwys. 285 &
24, 856@° , Chaffee Co. Colo., Aug. 29, 1977, and assoc. with Eriogonum wrinhti
var. wrightii (R} at 3 mi. W. Alma, Catron Co. New Mex., Aug. 9, 1986. Adulis
seem rather local and always occur near the Eriogonum hosts. It has been
conjectured that acmon migrates northward each year on the plains, but this is
doubiful: on the plains of § Cole. (Scott & Scott 18988) there are 7 records from
May 4-June 8, 10 from June 26-July 31, § from Aug. 19-Sept. 14; on the plains
near Denver acmon does seem moest common L Aug.-E Sent., but flies in L Apr.~June
also. FEarly stages from Bandimere Speedway: MATURE LARVA olive-green with red
marks, T1 reddish-green, the rear slightly-reddish-green, a red middorsal hand
{wider anteriorly), on each segment is a narrow red longitudinal dash beside
middorsal band, next a brown subdorsal slightly-obligue dash edged below by
pale~olive-green and then another narrower brown dash, a white lateral band is
edged above and below by a thick red band. PUPA wings transluceni-pale-yellou,
remainder slightly-reddish pale-creamy-yellow, with a weak pattern: orbii brown,
a weak reddish flush around pronotum margin, a red flush at wing bases (except
on front of T2}, T3 notum with slighily-reddish margin, a faint red middorsal
line on T2 and a weak red middersal band on abdomen, four rows of weak reddish-
tan dashes (ihe second row obligue) on abdomen, below them a red curved lateral
band on abdomen (sharply-edged above with creamy-yellow),

Plebejus acmon Jutzi (dos P.). Oviposition 14:26 iwo eggs inside corolla of
Eriogenum subalpinum, she probed abdomen inte E, subalpinum flowers many times;
E., subalpinum was common at this site, only one Eriogonum umbellatum var.
umbellatum plant seen; 1/2 mi. N Silverthorne, Summit Ca. Cole., July 3, 1989.
Adults associated with E. _subalpinum, NW Tabernash, Grand Co. Colo., June 24,
1989. Adults associated with E. subalpinum, Meoffat Tunnel, Gilpin Co., Colo.,
July 2, 1989. Adults associated with E. subalpinum (no umbels around stems of
My specimen; previously misidentified as Eriogonum heraglecides var.
heracleoides by J. Reveal., thouoh possibly the specimen sent to him was
heracleoides), Talamantes Creek, Moffat Co. Cole., July 8, 15872. 10 eqgs (9 on
hairy calyx, 1! on bract sheath around flower cluster) found on Eriogonum jamesi
var. flavescens flower buds, and adults assogc., with it; Stove Min., "9508°, El
Paso Co., Colo,, June 23, 1880. 3 eggs found on bract, a 4-mm-long larva found
eating flower buds, all on E, jamesi var. flavescens, Coal Creek, Jefferson Co.
Colo., July 16, 1881, Adults associated with E. u. var. umbellatum, NW
Nederland, Boulder Co., Colo., July 2, 1883. 4 eggs found on E. u. var.
umbellatum (1 ocutside hairy bract 1 1ns1de bract, 2 on side of flower buds)(E.
subalglnum also occurs herel; 55W Hot Sul fur Sprlnus Grand Co. Colo., July 11.
1990, 2 eggs found on bracts below umbels of E. u. var. umbellatum; Golden Gate
Can. State Park, Gilpin Co. Cole., July 25, 18938. Adults asscciated with E, u.
var. umbellatum (no other Ericgonum present); Dory Hill, Gilpin Co. Ceole., July
B, 199@. Ovipesition 12:14 on side of E. 4., var. umbellatum ceorolla while
resting on top of flower; Apex Gulch, Jefferson Co. Colo., Aug., 27, 199@.
fAdults associated with Erioponum uauciflorum var. pauciflorum (R), hill N I-8@,
B.2 mi, SE Wall, Pennington Co. South Dakota, July 15, 1886,

Plebejus acmon spangelatus Burd. This little-known creature, characterized by
much-smaller orange uph lunules and a darker-gray unh, is treated as a
subspecies, because most altitudinal “"forms" have proven toc be genetically-
distinct ssp. when reared under low-altitude conditions. It occurs above
timberline in the QOlympic Mts. Washington, the Alberta Rockies, and Colorado.

25 epgs seen on Eriogopum jamesi var. xanthum (=E. “flavum" var. xanthum)(most
oen bracis sheathing flowers, many on calyx); McClellan Mtn., 12880°, Clear Creek
€o., Colo., July 16, 13830. Egg found on E. j. var. xanthum bract sheathing
flower; Mt. Bross, 13280, Park Co. Colo., July 17, 1990. 20 eggs (17 bracts,
3 flowers) found on E. j. var. xapthum, McClellan Min., 12868-13686°, Clear
Creek Co., Colo., July 3@, 18981, Adulis are associated with E._j. var. xanthum
at all of the following alpine zone locations in the Front Range, Sawatch Range,
and Sangre de Cristo Mis.: McClellan Min. 12800 , Clear Creek Co. Colo., July
15, 198@; Mi. Bross 13200, Park Co. Cole., July 31, 1982; Mt. Massive 12500,
Lake Co. Colo., fAug. 1, 1982; Baldy Peak 12000°, Custer Co. Colo., 29, July
197@; Bry Lakes 11580, Custer Co. Colo., July 16, 1868. It is also known from
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Horseshoe Mtn. and Hall Valley, both alpine zone in Park Co. Adulis fly about
1@ cm above the host and are very local (because the plants grow only in local
colonies) and uncommon., EB6 whitish—green. 18T-STAGE LARVA cream. 2ZND-STAGE
LARVA mostly cream with fan lines; one larva is cream with light-pink marks
{middorsal line pink, 2 strong and 1 weak diagonal pink subdorsal dashes, a pink
band ahove lateral cream ridge and a tan band below it. 3RD STAGE LARVA varies
in color; some larvae yellow-cream, some yellow-green, some dull red; all have
the same dark and pale lines and dashes (middorsal dark band edged by pale, 2
1/2 oblique pale dashes below it, & lateral pale ridge edged by dark); head
black. LARVA 5-MM-LONG grayish—green, a subdorsal cream band, 3 faint creamy-
green oblique dashes, a lateral cream band,

Plebejus lupini meonticola (Clem.). Adults associated with Ericqeonum
umbellatum var. furcosum (R), Big Pine Meadow, Tulare Co. Calif., July 7, 1974.

Hemiargus isola (Reak.). Oviposition 13:3b6 Irifolium repens flowers, Wetmore,
Custer Co. Colo., Sept. 13, 1971, Ovipositions B8:4@, 9:50 T. repens calyx, N of
Idledale, Jefferson Co. Celo., Aug. 21, 1977. Ovipesition 9:46 on convex
{dorsal) side of Poa pratensis 1.5-mm—uwide leaf exiending inte T. repens flower
cluster (she landed on flower and bent abdomen down and abdomen contacted the
grass by mistake), Lakawood, Jefferson Co. Colo., Aug. B, 1989. Egg found T.
repens flower, Plum Creek, 5edalia, Douglas Co. Colo., Sept. 18, 19394,
Ovipesition 16:82 on flowers of Jrifolium rusbyi (=longipes [W1, the name given
in Scott 198Ba}, E Hopewell Lake Cgd., 9808  , Rio Arriba Co. New Mex., June 21,
1978. Oviposition 10:28 on flower in head of Irifolium fragiferum, Lakewood,
Jefferson Co. Coleo., dJuly 14, 1984, Two bluish-green eggs found on calyx, 1
larva found boring into papery calyx, about 15 other larvae later emerged from
papery seed heads that were picked and placed into boxes (larvae bore into the
green seeds inside the brown papery calyx so often disappear inio the calyx),
all on I, fragiferum, 3 larvae reared to adults, Barr Lake, Adams Co. Colo.,
Sept. 28, 1987. Adults common associated with I._ frapiferum, Barr Lake, Adams
Co. Colo., fAug. 3@ and Sept. 2, 1887, Bug. 23, 1889. Oviposition 14:25 T.
fragiferum sepal sheath 1/3 of way inside flower head, Barr Lake, Adams Co.
Coleo., Aug. 27, 1988. Egg found T. fragiferum corolla, and preoviposition 12:25
T. fragiferum; Wheairidge, Jefferson Co. Colo., Aug. 16, 199@. Oviposition
11:40 among Irifolium pratense flower buds, Wheatridoe, Jefferscon Co. Colo.,
June 28, 1989, Oviposition 12:45 T. pratense bract underside {(another femals
ignored J. praiense and only landed on Astragalus flexuosus), Tinytouwn,
Jefferson Co. Colo., July 1, 1831. Oviposition 10:34 between flower buds of
Medicage sativa, 14 mi. N Camp Coitonwood, Montezuma Can., 5an Juan Co. Utah,
Aug. 25, 1977. Oviposition 15:00@ inside young S5-mm-long M. sativa flower, Barr
Lake, Adams Co. Colo., Sept. 5, 1889. Oviposition 12:5@ on flower buds of Dalea
purpurea (W), Chimney Bulch, Jefferson Co. Colo., July 10, 1878. Adults
associated with Dalea scoparia (W), sand dunes 5 mi. N San Felipe Pueblo,
Sandoval Co. New Mex., Sept. 9, 1977. 2! eggs found among flowers Dalea candida
var, pligophylla; 20 eogs found on Dalea jamesii mostly stuck to the long white
hairy sepal lobesi "1@ Asiragalus misscuriensis pods burrowed out by lycaenid
undoubtedly H. iscla and frass found in one holej no eggs found on Psoralea
tenuifloras N Pueblo, Pueble Co. Cole. June B, 19531. 1 egg found on Astragalus
missouriensis sepal; no epgs found on many Oxyiropis multiceps (has long silky
calyx); W Deckers, Jefferson Co. Colo., June 1@, 19%1. Twoc eggs (identical to
engs dissected from female) found on flower buds of Glycyrrhiza lepidota,
Briggsdale, Weld Co. Colo., June 14, 1977. Ovipositions 12:07, 12:89, 12:10,
t2:12, 12:15 on young flower heads of G, lepidota, Green Min., Jefferson Co.
Colo., June 3@, 1978. Oviposition 9:4@ on young flower buds of G, lepidota,
Chimney Bulch, Jefferson Co. Colo., July 1, 1378, Oviposition 18:24 on flower
buds of Melilotus alba, Golden Gate Can., Jefferson Co. Colo., Juiv 8, 1878.
Oviposition on Rhynghosia iexapa, Pena Blanca Lake, 5anta Cruz Co. Ariz., Aug.
5, 1986. Egg found on Oxyiropis lamberti flower bud sepal, Lowry Bombing
Range, Arapahoe Co. Colo., May 25, 1991, 1 egg found on 0. lamberti sepal, Box
Elder Creek, Elbert Co. Colo., May 26, 13981. Oviposition 10:53 Medicago
lupulina flower buds, Roxborough Park, Jefferson Co. Colo., Aug. 14, 1881,
Oviposition 11:2@ on half-grown M. lupulina fruii, 6 eggs found on Astranalus
bisulcatus flower buds, 10 eggs found on Astragalus agrestis flower buds, B eggs
found on Asiragalus drummondii flower buds, 1 egg found on Melilotus officinalis
flower bud (few eggs were found on this indicating if is not a popular host), no
eggs found on Oxvirppis sericea flower buds (but most buds too old)s Green Min.,
Jefferson Co. Colo., May 27, 1881. Oviposition 13:10 on very young flower buds,
oviposition 13:12 flower buds, and 1 egg found on sepal, all on Oxytropis
lamberti; 8 eggs found on Astragalus flexuosus flower buds; 9 eggs found on
fAstragalus parryi flower buds; no eggs ¥Tound on Lupinus argenteus (obviously
shunnad by females); Apex County Park, Jefferson Co. Celo., May 29, 1981, B




eggs round on sepals Astragalus adsurgens var. popustiior, 3. table Min., 103
»

Jefferson Co. Colo., May 38, 1891. 4-mm-long larva probably H. isgla found on
f. a, var. robustior flower, Tapinoma sessile ant workers found on larvae; N
fork Clear Creek, Gilpin Co. Colo., July It, 1981. & eggs found on Astragalus
agrestis sepals, | eog found on Astragalus flexuosus sepal, Green Min.,
Jefferson €o. Cole., June 3, 1991. Ovipositions 12:30, 12:40, 12:45 on
Oxytropis lamberti flower buds, 2 eggs found on fsirapalus flexuosus flower
buds, Mt. Vernen Historic Site, Jefferson Co. Colo., Juna 4, 1991. Ovipositien
1@:45 and '2 eggs found on Astragalus parrvi sepals, 11 eggs found on Asiragalus
flexuosus sepals, no eggs found on IThermopsis divaricarpa, Tinytown, Jefferson
Co. Colo., June 5, 1991, Ovipesition 10:26 Medicage lupulina flower buds, 3
eggs found on Melilotus officinalis flower buds, 11 epos found on Astragalus
aqrestis flower buds, 4 eggs found on Oxytropis lamberti flower buds, B eggs
found on Astragalus flexuosus flower buds, 12 eggs found on Astragalus
drummondii flower buds, @ eggs found on one Asiragalus adsurgens plant, @ eggs
found on one Astragalus shortianus plant, @ eggs found on Lupinus argenteus, @
eggs found on Thermopsis divaricarpa, @ eggs found on Psoralea tenuifloras
Lookout Mtn., Jefferson Co. Colo., June B, 18991. 1 egg found on Oxytropis
lamberti flower bud sepaly 4 eggs found on Astragalus sparsiflorus var.
majusculus flower buds; ne eggs found on Oxviropis muliicepss W Deckers,
Jefferson Co. Colo., June 11, 1991. 2 eggs found on Asiragalus {gracilis)
parviflorus flower buds; 1 399 2 egoshells found (2 on flower buds, | under
leaf) on Amorpha canescens; S Gothenburyg, Dawson Co. Neb., June 15, 1891. 2
eggs found (1 on sepal tip, | on base of flower pedicel) on Coronilla varia,
Lakewood, Jefferson Co. Colo., June 9, 1881. HOSTPLANTS: 25 legumes are known
so far, and evidently most legumes are suitable; in decreasing order of number
of records they are Asiragalus flexuosus, Astragalus aqrestis, Astragalus
parryi, Trifolium fragiferum, Dalea candida var. oligephylla, Dalea jamesii,
Astragalus drummondii, Oxvtropis lamberti, Astragalus missouriensis, Glycvrrhiza
lepidota, Astragalus adsurgens var. pobustior, Astragalus bisulcatus, Trifelium
repens, Melilotus officinalis, Astracalus sparsiflorus var. majusculus, Medicago
lupulina, Amerpha canescens, Irifolium pratense, Medicago sativa, Corgnilla
varia, Agiranalus (gracilis) parviflorus, Dalea purpurea, Trifolium rusbyi,
Melilotus alba, Rhynchesia texana. Oxyiropis and Glycyrrhiza I would have
thought would net be popular but they both have a number of records; Melilotus
is not preferred, and Medigago lupulins and Trifolium pratense are probably not
preferred either. Some legumes seem to be shunned: Lupinus argenteus, Oxyiropis
multicens, Ihermopsis divaricarpa, Psoralea tenuiflora. When adulis are scarce
{in most years) they usually occur in meist hahitats and cheoose hosts normally
found there rather than dryland legumes such as Asiragalus, though in 1391
adults were widespread including in dry areas. Larvae must greatly prefer
flower buds/flowers/fruits. EARLY STAGES from Barr Lake: No diapause in lab,
EGG light bluish-green or greenish-white. FIRST-S5TAGE LARVA yellowish-cream-—
tan; head dark brown. MATURE LARVA overall appsarance usually whitish-green
with red marks and ground color whitish-green (some larvae pale-green with red &
graen marks and ground coler pale-greens others green with red & green marks and
ground coler yellow-green), T1 with a long transverse dorsal reddish stripe, T2
with a large red middorsal circle, a wide middorsal white-edged band of joined
maroon circular spots on T3-AB tapers posteriorly to a middersal band on A7-18
{on larvae with pale—-green and yellow-green ground color, the rear of each
middorsal red spot is green and ithe spots are connected by green constrictions),
a short red-brown dash on front of segment below middorsal band {(absent in
greener larvae), then a long oblique (pointed postereventrally) red-brown dash
{green in pale—-green ground color larvae, dark—green in ysllow-green ground
color larvae), then a narrower obligque (less oblique but still angled
posteroventrally) red-brown dash (light-green in pale-green ground color larvae,
green in yellow-green ground color larvae), a lateral row of short red dashes
(each curved dorsoposteriorly) above a row of long red dashes, a white row of
tdashes between these two lateral rows; head very small, brown. Mature larvae
are not as variable as many other Lycaenidae, so the color pattern is useful for
identification. PUPA light-yellowish—green with a tan tinge, underside pale-
areen, abdemen lighi-yellow on top and side with a middersal light-green line
and 6~7 obligue light-raddish-brown bands extending posterclaterally to a
lateral light-reddish-brown band, below this on abdomen a shorter lateral
reddish—brown band edoed below by cream then a reddish-brown lateral line, pupa
attached by silk girdle and cremaster: another pupa the same but abdominal
pattern very faint, a third pupa light-green with a tan tint, abdominal pattern
very fainit with slightly darker light-green marks. Prior to aduli emergence,
the syes and proboscis tip turn blackish befora the entire pupa does. Pupal
stage 1@ days in lab.




HESPERIIDAE
10k Heteropterinae

Piruna pirus. Ovipositions 13:15, 13:16, 13:22 on underside of Agropyron
(Elyirigia) repens leaves, oviposition 14:38 on underside of A, (E.) repens leaf
and another epgn found on underside of a leaf of same plant, oviposition 14:87 on
underside of Agrostis niganiea leaf, Wheatridoe, Jefferson Co. Cole,, July 7,
1388. 12 eggs (2 empiy) found on underside of Dactvlis glomerals leaves, 5 eggs
found on underside of Bromus (Bromgpsis) inermis leaves, 4 eggs found on
underside of Agropyron (Elyirigia) repens leaves, 4 eggs found on underside of
fgrostis gigantea leaves, ! eng found on underside of Agropyron (Elymus)
canadensis leaf, Wheatridge, Jefferson Co. Celo,, July 8, 1988. 8 eggs (!
enagshell was empiy but a tsi-stame larva was found on topmost leaf folded upward
and tied with 7 silk cables) found on underside of Agropvron (Elvtrigla) repens
leaves, Wheairidge, Jefferson Co. Colo., July 11, 1988, Ovipositien 3:19 on
underside of Aaropyron (Elytrigia) repens leaf and another egg found on
underside of same leaf, oviposition 89:47 on underside of A. (E.) repens leaf, §
egos found on underside of A. (E,) repens leaves, 4 eggs found on underside of
fgrpstis gigantea leaves, 3 eggs found on underside of Pactylis glomerata leaves
of one large clump, Wheatridge, Jefferson Co. Colo., July 13, 1988, 5 larvae in
nests on Agropyron {Elytrioia) repens, § larvae in nests on Bromus (Bromopsis)

inermis, Wheatridge, Jefferson Co. Cole., fAug. 12, 18B8. 1 larva found in
Bromus (Bromepsis) inermis leaf nest, 1 larva found in Phalaris (Phalaroides)
arundinacea leaf nest, 15 larvae (all "1 cm long) found in Agropyron
(Elvtrigia) repens leaf nests, 1 pupal shell (shell identified as pirus rather

than Qarisma garita because distance from tip of leg to wingtip 2.7 mm,
proboscis extends only to winatip, pupa leaf nest resembled pirus, and P. pirug
is common but 0, garita has never been found at the shaded site where the pupal
shell was found, though garita cccurs 40 m away in a Bromuys [Bromopsis] inermis
meadow) found in A, (E.) repens leaf (the leaf constricted partially by feeding,
then 1 om distal to the constriction was a 35 x 5 mm silk mat on the leaf top on
which the pupa was attached, head toward the leaf base, the pupa attached by the
cremaster and a silk girdle circling the pups over T3 just behind T2},
Wheatridge, Jefferson Co. Colo., Aug. 22, 1988, 1 empty larval nest found on
Dactvlis nlomerata, 1 empty larval nest found on Bromus (Bromopsis) inermis, |
larva found in Agrostis gigantea leaf nest, 1 larva and S empty larval nests (3
with molted head capsules) found on Agropyron (Elvirinis) repens, Wheatridge,
Jefferson Co. Colo., Aug. 29, 1988. 1 larva | cm long found in leaf nest, |
empty leaf nest found, both on Agropyron (Elymus) ganadensis, Falcon County
Park, Jeffersocn Co. Colo., fAug. 30, 1988, 1 larva found in Dactvlis glomerats
leaf nest, Chimney Gulch, Jefferson Co. Colo., Aug. 36, 1988. 1 larva in rolled
leaf nest and "15 empiy nests on Agropyron (Elytrigial repens, 2 larvae in
rolled-leaf nests and "1@ empty nests on Bromus (Bromopsis) inermis, 2 empty
rolled-leaf nests on Agrostis pigantea, all 3 larvae were 9-10 mm long with 1 mm
wide black heads with a touch of crangish-brown ("3rd stage) and were diapausing
(not feeding), Wheatridge, Jefferson Co. Colo., Qct. 1, 1888. 0One "9 mm lonag
jrd-stage diapausing {non-feeding’) larva found in rolled leaf nest on Bromus
(Bromopsis) ingrmis, "15 empiy larval nests found in B. inermis, | empty larval
nest {(typical nest, the leaf base untouched for 55 mm, then the leaf bared to
the midrib for 20 mm, the next B@ mm of the 3.5-mm-wide young leaf rolled upward
into a tube with the usual silk threads inside the itube, the remainder of leaf
eaten hevond {fube) found in Calamagrostis canadensis, Wheatridge, Jefferson Co.
Colo., Oct. 3, 1988. 1 empty larval nest found on Phalaris (Phalarpides)
arundinacea {(typical nest, the leaf consiricied to wmidrib basal to tube, tube
covered with silk inside and alsc leaf edaes connected by 5-7 multi-strand silk
cords on basal half of iube), Wheatridge, Jefferson Co. Colo., Oct. 4, 1988. i
empty larval nest (typical, leaf chewed io midrib for 22 mm basal to tube) found
near top of Agropyron {(Elyitringia) intermedium plant, Mi. Vernon Historic Site,
Jeffarson Co. Colo., Oct. 7, 1988. A very dense very local colony occurred in
Wheatridoe in 1988 & 1989, enabling observations to be sasily made; the colony
numbered a hundred or more adults daily, and was concentrated in an area only
about 40 x 1@ m (with scattered individuals widespread elsewhere), centered on a
large flowering Cirgium arvense patch next o trees beside a cattail slough. 1
empty larval mest on faropyron (Elyirigia) repens, Cherry Creek, Denver, Benver
Co., Colo., Ggt. 20, 1988. 1@ larvae and 4 empty larval nests found on
Agropyron (Elyirigia) repens, 2 larvae and 2 empty nests found on Agrostis

igantea, ! larva found on Bromus (Bromopsis) inermis, 2 larvae found on
fgropyron {(Elymus) canadensis; 7 larvae had head facing leaf base, B facing away
from leaf base, all larvae half-grown and in siandard drooping nests excepi |1
larva in & nest of 2 leaves silked together and drocping (both leaves chewed to




midrih basal to nest?! and 1 larva in nest of 2 leaves silked together;s 105
Wheatridge, Jefferson Co. Colo., June 5, 1888. Oviposition 11:19 on Agropyren
(Elyirigia) repens (repens @-106) leaf underside in undersiory of Melilotus alba
& Cirsium arvense and in shade of Salix amygdaloides tree; 14 eggs found on
Bromus (Bromopsis) ingrmis leaf undersides, and t egg found on DRactylis
glomerata leaf underside, most of ihese 15 eggs in shade of Eleagnus
anoustifolia trees; Wheatridge, Jefferson Co. Colo., July 11, 1989. 2 eggs
found on Phleum pratense leaf underside, 1 egg found on Bromus (Bromopsis)
lanatipes leaf underside, Tucker Gulch, Jefferson Co. Colo., July 13, 1883. !
egg found on Mublegnbergia racemosa leaf underside (M. racemosa common nearby,
Phleum pratense, Poa, figropyron [Elymusl canadensis, Aorostis gigantea within I
m alsc), Apex Gulch, Jefferson Co. Colo., July 15, 19B9. 1 egg found on
Bactylis olomerata , 1 egg found on Bromus (Bromopsis) inermis, | egg found on
Agropyren (Elytrigia’ intermedium, Chimney Gulch, Jefferson Co. Colo,., July 1B,
1989. 1 egg found on Glyceria siriata leaf top, Apex Gulch, Jefferson Co.
Colo., July 17, 1988. 1| empiy larval nest found on Agrestis giganiea, 5 Cooley
Bravel Quarry, Jefferson Co. Colo., Aug. 10, 1988. 1 larval nest (probably
Piruna?} found on Agropyron (Elymus) trachycaulum (nest of 2 leaves, the lower
leaf bared to midrib below larva, the upper leaf bared to midrib above larva),
Mt. Falcen, Jefferson Co. Colo., Aug. 26, 1983. B larvae (one 4th-stage larva
was 8-mm-long with dark patierned head 1.8 mm wide, five Sth-stage larvas were
1@-mm~long with white—-and-reddish-brown-striped head 1.2-1.3 mm wide) found in
typical leaf nests on gne! Bromus (Bromopsis) lanatipes clump, the only B.
lanatipes plant sean (many nearby fgreopyron [Elymus] irachycaulum plants had no
larvae), perhaps a dying female landed on this clump and laid all her eggs
there, N-facing slope on Beaver Brook Trail, Jefferson Co. Colo., fAug. 28, 1388,
A 10-mm-long 4ih-5th-stage larva with head 1.2 mm wide found in a new Agropyron
(Leymus) ambiquus leaf nest of Z leaves (the head toward lesaf base), and a
nearby leaf had old abandoned nest with leaf chewed down to midrib; small
aggshell base (size of Piruna) found on Muhlenbergis racemosa leaf underside;
Lookout Min., Jefferson Co. Ceolo., Sept. 2, 1989. 2 blackish eggos with
Trichogrammatid exit hele found on underside of 3-mm-wide dead lower leaves of
same Bromus (Bromeopsis? lanatipes plant, N-facing non-wcoded slope amang cliff
rocks, Red Rocks, Jefferson Co. Celo., Sept. 4, 1389. &5th stage larva 1@-mm-
leng with striped head 1.3 mm wide found in silked-leaf nest on faropyron
(Elymus? trachvcaulum, Lockout Mtn., Jefferson Co. Colo., Sept 4, 1983, 2
recently-dead 4th-stage 1Z-mm—long larvae with heads 1.1 mm wide found in Bromus
{Bromopsis) inermis leaf nests (one had head facing leaf base, one facing away),
I empty larval nest found on Dactvlis glomerata, "5 empiy larval nesis found on
Agrepyvron (Elytrigia) repens, N~facing slope and creek at Wheatridge, Jefferson
Co. Colo., Sept. 18, 1889, Ovipesition 8:58 on horizontal Dactiylis glomerata
leaf underside {4 ¢m above ground on leaf 2.5 mm wide, 4.5 cm from tip);
oviposition 9:25 on Agropyren (Elyirigia) repens (25 cm above ground on leaf 3
mm wide, 11 cm from leaf tip); egg found on Agropvron cristatum desertorum leaf
{27 cm above ground on leaf Z-3 mm wide, 18.5 ¢m from leaf tip); all three eggs
in complete or partial shade near creek; Lakewood, Jefferson Co. Colo., June 27,
193¢, 18-mm-long larva found on figropyron (Elymus) trachycsulum {(larva resting
14 cm from tip just beyond chewed constriction and facing leaf base, resting on
top of leaf because leaf was only 3.5 mm wide, too narrow tc be rolled into a
tube), on sunny W-facing gulch bank; empty larval nest found on Bromus
{Bromopsis) lanatipess Tinytown, Jefferson Co. Coclo., June 28, 1990. Egg found
on fAgropyron (Elytrigia) repens leaf underside (58 cm above ground on 3-mm-wide
leaf, 4 cm from leaf tip’); egy found Agropyron (Elymus) itrachycaulum (40 cm, S
mm, near tip on leaf pointing upward); egg found on Agropyron (Leymus) ambiguus
{45, 4.5, 15); egg found A, (L.) ambiguus (30, 5.5, 25); egg found A, (L.)
ambiquus (35, 7, 25); ean A. (L.} ambiguus (30, 5, 19); egg Bromus (Bromopsis?
lanatipes (3@, 3, 8); some Phleum pratense and some Agropyron (Elymusg)
"canadensis were alsc searched; some eggs in gulch, some on N-facina slope; Red
Rocks , Jefferson Co. Colo., June 38, 1939G. Epng found on Agrostis gigantea leaf
underside (24 e¢m above ground on 4-mm-wide leaf, "B cm from leaf tip! in shaded
gulch; egg found Agropyron (Leymus? ambiguus leaf underside (3@ cm, 3 mm, 13 cm)
on very sunny N-facing slopes Tucker Gulch, Jefferson Co. Celo., July t, 1830,
Ego found on Bromus (Bromopsis) lanatipes leaf underside (58 cm above ground on
B-mm-wide leaf, 7 cm from leaf tip), in gulch in partial shade: Tinytown,
Jefferson Co. Colo., July 2, t998. Oviposition 12:15 on Agrepyron (Elymus)
canadensis leaf underside, 2 eggshells found 7 & 19 mm away beneath same leaf, |
iat-stage larva in silked tube cinched by § multistirand silk ropes on same leaf
(20 cm above ground on 4-mm-wide leaf, "9 cm from leaf tip), in shade of bush on
SE-facing gulch bank; Falcon County Park, Jefferson Co. Colo., July 10, 1398.
Female bent abdomen on Festuca arundinacea, then oviposited 11:83 on young
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gorepyron (ciyirigial) pepens sprout (10 om above greoung on S-mm—wide lear
underside, 3.5 em from leaf tip), then same female oviposited 11:11 on older A,
(E.) repens plant on leaf underside (30 cm above ground on 3-mm—wide leaf, 18 cm
from leaf tip), all under % canopy of tree but partial shade was mostly due to
intermixed taller plants; 4 eggs found on Leersia oryzoides (leaves 5 mm wide 8
cm from leaf tip on upperside of leaf, b-1@-underside, 4-7-ups, B-8-ups){these
leaves are very thin and have recurved hooks so grasp nearby planis and often
turn upside down?), in tree shade next fo water; Wheatridoe, Jefferson Co. Colo.
July 14, 1830, 2 larvae 1 cm leong found on Bromus (Bromopsis) inermis in shade
of tree; Wheatridge, Jefferson Co. Colo., fAug. 23, 1858@. tarva found 8 mm long
on Agropyron (Elymus) canadensis in typical dangling nest; larva 1t mm long
found Dactylis nlomerata; partly shaded gulches; Tinvtown, Jefferson Co. Cola.,
Aug. 29, 189@. Larva 14 mm long found head downward in Agropyron (Elvmus)
trachycaulum nest of 3 leaves "8 cm above groundy N Oak Creek Cgd., Fremont Co.
Colo., Sept. 11, 1998, HOSTPLANTS: All 18 grasses are hosiplants: Agropvron
(Elyirigia) repens (93 eggs or larvae or nests found) and Bromus (Bromopsis)
inermis (58) are no doubt the commonest hosis because the plants are so common
{but they are eaten less ofien than these numbers sugpest in the most natural
habitats), Dactylis glomerata (22) and Agrostis ginantea (18) are less common so
are less-often used (but D, glomerata is favored where it occurs), Bromus
(Bromopsis) lanatipes (12} and figropyron (Levymus) ambiguus (B) grow mostly on N-
facing slopes (though females do sometimes oviposit on N-facing slopes) so are
eaten less often than commen gulch grasses, Agropyreon (Elymus) ganadensis (9) is
spotty in occurrence so is less often used, Agropyron (Elymus) trachvecaulum (5)
is less often used because the plants orow mostly on slopes, (the last & grasses
are the usual hosts in the most natural habitats), Phleum pratense (2) is also
spotty in occurrence but may be used more often than the 2 records indicate,
Muhlenberpia racemagsa (2) and Glyceria siriatas (1) are uncommon gulch
bottom/creekside plants so are uncommen hosts, Leersia orvzeides (4), Agropyren
(Elytrigia) intermedium (22, Phalaris (Phalarcides’) arundinacea (2, a very large
agrass, height up to 2 m, leaves up 1o Z cm wids?, Calamanrostis canadensis (1)
all occur at vary few sites so are seldom hestplants, and Agropyron cristatum
desertorum is mostly planted on road banks for seil stabilization so is seldonm
in the right habitat. The hosts are "hay" grasses, all have wide (3-15 mm)
leaves, all are tall (38-150 cm), most have rhizomes and grow in individual
stalks rather than tight clumps (few exceptions: A. trachycaulum, A, cristatum,
and B. lanatipes grow in clumps, D. glomerats grows in a sprawling clump up to
30 cm or more wide, each blade much longer than the leaves of cther hosts, A.
tL.3 ambiguus grows in giant clumps or paiches up 1o 150 cm wide and often has
rhizomes), and all have somewhat stiff leaves (except D. glomerata, &. striata,
& L. orvzoides leaves are more floppy and rather succulent, though the latter's
leaves are tougher and have sawiooth edges). D. glomerata seems to be the most
preferred hostplant because few plants had many eggs, and its leaves are the
most succulent of all the grasses, but it has more leaves per plani so the
comparison is unequals the other hosis may have no differences in preference,
and the number of records on these hosts mostly depends on their abundance. 1In
the lab, larvae ate Poa pratensis, B. inermis and D. nlomerata, but survival was
low in the lab and larval growth rates were very slow compared to Hesperiinae
larvae (P._pirus has only one generation per year, despite the small food
requirements of its small adults). Phragmites australis (=geommunis), a very
tall single-stem grass, occurs at Wheatridge and may eventually be found i{o be a
tostplant but was too uncommon and toeo far from the concentration of adulis to
have eggs or larvae. Many clumps of Festuca arundinacea were searched but no
eqgs or larvae were found, even when adjacent A, (Elytrigia) repens had larvae,
so F. arundinacea is apparently not used despite its wide leaves (it closely
resembles D. glomerata in its large clumps and sprawling very long wide leaves,

but its leaves are much toughsr, like straps). Most of the hostplants are
midespfaad in range, and several are introduced from Eurasia. However, Piruna

H

pirus has a much smaller range than these grasses, and is often very local where
i1 occurs, so hostplanis are not limiting factors. Most ovipositions, eggs, and

larvae occur in shaded or semi-shaded areas, such as the shade under trees
(Balix amypdaloides, Eleagnus angusitifolia, Salix exigua, Ulmus sibirica, Acer
nenundo, Populus sargentii) or bushes {Cornus stonelifera) or the shade within a
dense Cirsium arvense patch where the 1.5 m £, arvense plants shade the 6.5-1 m
grasses; the preference for shade prevents their occurrence in most hayfields
and pastures, and explains why P. pirus almost always cccurs along creeks or
gulch bottoms or near irees (some immatures were found on N-facing slopes also,
so females occur there sometimes’). Most eggs are laid on younger more tender
individuals of the preferred grass species, though some eggs are laid on old
tough leaves. Poanes zabulon taxiles and Ochlodes sylvancides also choose wide~




leaf tall "hay" grasses mostly in shades I think the reason for B, z. taxiles 107
and pirus’'s preference for shade is that half-grown larvae hibernate, and the
grasses in shade stay greener longer in the year so that in a dry year only the
grasses in shade would stay green long encuph for the larvae to become big
enough to diapause. By laie fiug. in the sunnier areas the grass planis that
fruited that summer are starting to dry, and by Oct. ! they are mostly dried out
and only the young grass shoots near the ground are still green, whereas in the
shade next to water or in shade under trees some grasses stay green even until
mid Oct. S0 larvae in sunnier areas would often have teo iransfer and crauwl
arcund to find a younag green sheot, which would increase mortality and cause
more energy expenditure to make a new silk nest. However, larvae do withstand
drying of iheir host fairly well, as long as it becomes green latar: "5 larvae
from Wheatridge, Jefferson Co. Colo., "0Oct. 5, 1988, were overwiniersed in a
refrigerator, and one lived until March 198% when it was placed on a potted
Dactylis glomerata plant, which it ate for a week, then the leaves around it
dried and turned brown, yet the larva remained alive in the same dried nest for
TWO MONTHS (I thought it was dead), when it was given fresh leaves and emerged
as an adult July 1889. Perhaps shade preference is a genetic heldover from the
ancestors of Piruna, a tropical group reaching the U.5. from hotter Mexico.
LARVAL NEST: The larva chooses a leaf generally at or near the top of the
plant, curls the leaf upward with silk and fastens the leaf edges iogether with
a mat of silk all over the inside of the tube and the edues secured with "7-8
multi~strand cords of silk. The larva lives in the tube, usuvally with head
facing the leaf base and the tube closed behind the larva, and eats the sides of
a 20-30 mm lengih of the leaf basal to the nest except for the midrib, and eats
the leaf fip distal to the tube. Thus the typical nest has much of the leaf
base intact and angled upward 38-40%, then the bare midrib exiends ocutward and
curves downward for 20-38 mm, then the hanging leaf nest is rolled inte a iube
with the larva resting inside, head usually upward (toward leaf base), and the
leaf tip is missing {eaten}. Mosi larvae (and pupae) rest with head facing
upward (toward leaf base) but abaout 30% had head pointing downuward {(away).
Leaves that are propped upward by touching other plants may have other
modificatiens of this nest, for instance two nests had the tube formed of a leaf
and an adjacent leaf, and one leaf that had two larvae had two separate chewed
constrictions of the leaf, and in the lab a larva sometimes made a nest in which
nylon netting formed one side of the nest (proving that tactile stimulus from
the tube rather than darkness is soeught by a nest-building larva), but the larva
always lives in a leaf tube and always eats the leaf near the nest douwn to the
midrib., This chewed-to-midrib fype of leaf nest is unigue within Hesperiidae in
my experience, and enables larvae to be found even more readily than eggs. The
nest is similar to those of Vanessa atalanta and Polvoonia satyrus, which cut
the Urtica leaf peticle slightly to make the leaf droop and then live in the
rolled leaf; however there are differences {(both have to chew the petiole very
little to make the leaf droop, V. atalanta and probably P. satyrus eats the end
of the leaf distal to the larva, and P, satyrus rolls the leaf downward instead
of upward). HIBERNATION STAGE: lLarvae have B stages, and 4th- and Sth-stage
larvae about 1 em long hibernate mosi aften, 3rd-stage larvae hibernate
sometimes, judning by the size of larvae found in nature at the end of Aug.-Oct
3 (nearly all larvae reach diapause size by fug. 22} and June 5, and the high
mortality of these larvae in the lab due te cessation of feeding. They seem io
hibernate in the larval nest, because 4 diapausing larvae were still in their
chewed~to-midrib larval nests Oct. 1-3 (when placed on leaves in the lab, these
4 rolled the leaf inte a tube cinched by "7 silk cords, and did not feed), but
many nests in nature were smpiy by late Aug., perhaps due io predation. The
strong larval diapause of Heteropterinae contrasts with Hesperiinae; most
Hesperiinae that I have reared have net diapaused as larvae in the lab {(except
for Stinga and Amblyscirtes) even when i is known that they hibernate as larvae
in nature. DESCRIPTION OF EARLY STAGES: EGG slightly-greenish cream, 3 depression ontoﬁ
hemispherical, with faint vertical ribs on lower third of egg. Egg smaller ihan
Poanas zabulon taxiles, greenish-cream versus cream, hemispherical versus more
tapered on sides, with faint vertical ribs on lower third of eog versus
unribbed. FIRST-S8TAGE LARVA cream with darker-cream heart line, turning
greenish after feeding with green heart-lina, the siripes of later stages hardly
noticeable; collar and head black, head width B.4-8.5 mm. 2ZND-STAGE LARVA light
green, with weak siripes like later stages, collar black; head black, head width
@.6 mm. 3RO-STAGE LARVA light green, with a wide cream band beside middorsal
green line, a subdorsal narrow cream line edged by green (Tl has anly the
subdorsal cream line which turns medially to join its fellow on other side of
body just behind head), collar black; head dark red-brown, an ochre ventral area
near eyves, an ochre vertical stresk (faint dorsally) extending upuward in front
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of eyes, a narrow weak ochre sireak beside lower half of coronal sulcus and
upper half of adfrontal sulcus, head width 8.7-8.8 mm. 4TH-STAGE LARVA green to
greenish-white, a wide pale-green band next to middorsal green band, a subdorsal
narrow pale-green line, some larvae have & very weak supralateral pale green
line on abdemen, A10@ greenish, collar black; head dark brown, a crsam vertical
band extending upward from just in front of eyes, a shorter cream spikelike
vertical band extending upward just behind ayes, head width t.@8-1.1 mm, 4th-
stage larvae vary agreatly on ihe body, which always has two paler fairly wide
stripes beside a middorsal line, and always has a narrower paler subdorsal
stripe: larvae vary from mostly greenish-white with green lines (i middorsal, 2
subdorsal on each sidel), 1o mostly green with paler green bands {(a wide band
beside middorsal line, & narrow subdorsal line). 4th-stage larvae vary greatly
on the head, which varies from mostly reddish-brown to mostly cream: the darkest
heads are entirely blackish-brown with one cream siripe exiending dorsally from
just in front of the eyes and two very faint cream-brown stripes paralleling the
cream stripa, the palest heads have the frontoclypeus tan, edged above with
black, adfrontal areas and beside coronal sulcus reddish-brown, tan beside that,
then a narrow reddish-brown line beside adfrontal areas, a broad white vertical
band, then a reddish-brown broad band extending dorsally from eves (narrowing at
the top and curving toward middorsal notch), this band edged laterally excepi at
top by white, side of head fan, the narrow rim beside neck black. STH-STAGE
LARVA green with pattern like Bth-stage larva, and some of the variation in head
of 4th stage still present; head width 1.3 mm. MATURE (BTH-S5TAGE) LARVA green,
covered with thousands of tiny cream hairs, a dark-green heart~line, a pale-
areen band beside it, then a subdorsal white line edped by dark-green, then a
pale~green narrow band (all these lines & bands extend 2/3 onto AI® also) the
side and ventrum green, side of proleg pale—green, a silvery lateral trachea
faintly visible; head light olive-green, an orange-broun stripe extends upward
from eyes -4 then narrows and terminates as it reaches top of head, this stripe
edged pesteriorly by a cream band similarly narrowed at top and edged anteriorly
by a cream band which is still wide ait the top and is very narrow just in front
of eyes (all 3 bands end at the same spot near top of head), coronal sulcus &
adfrontal cleavage line pale-green, labrum & arcound mandibles white, eyes black
(eye #3 large, #4 smaller, #5 still smaller, #1, 2, B tiny), head width 2.9 mm.
P. pirus larvae are easily distinguished from Poanes zabulon taxiles larvae by
the head (in pirus rectangular, black when small in stages 1-3 or striped whan
larger in stages 4-B; in iaxiles round and reddish-brown}, and the leaf nests
differ. PUPA slightly translucent, green on therax & head & front of wings,
vellowish-green on rear of wings & abdomen, a greenish-cream band on TZ2-A8 just
beside middorsal green band, then a narrow subdeorsal yellowish-cream line on T2-
AB (uweak A9-10), a very slightly-pinkish iranslucent—cream anterior-projecting
slightly-upturned head horn ©.8-1 mm long, a cream spot just beyond proboscis
tip, cremaster translucent cream, “1.5 mm long, T! spiracle not elevated above
surface of pupa, wingtip unnotched, antenna-wingtip distance 3.6-3.7 mm, leg-
wingtip distance 2.6-2.8 mm, proboscis extends only to wingtip, pupa length 15-
16 mm, pupa atiached by cremaster and by silk pirdle between T2 & T3 extending
down over rear of T3 at its anteriormost point then attached to silk of leaf
nest, most pupae have head upward in nest. Pupal stage lasts 13 days for males.

"11 days after pupation the wings become ysllow-whiie, the adult eye becomes
visibly orange and is centered Under pupal orbit (orange adult eye lies under

anterior half of pupal eye and under pupal orbii and slightly beyond pupal
orbit)(in other words, pupal eye does not correspond exactly with adult eye),
then T2 becomes darker and turns vellow, the eye becomes bright orange-red,
abdomen tip becomes tan; at "12 days the eyes, thorax, & wings become blackish
{the antenna club ochre), the abdomen greenish~yellow, abdomen tip light brown,
legs red-broun; then the entire pupa becomes dark the day before emerqgence. An
internal longitudinal lateral frachea just bensath surface forms a narrcw white
line on AZ-8 {(weak on AB-3), and on A5-6-7 a transverse ventral trachea is
visible that bulges posteriorly midvenirally. Tracheae are visible on wings of
young pupa: Se¢ and R1 are covered distally by antenna, R4-5 splits from R1 basad
of R2-3, M1-2-3 are wholly visible and M3 branches near base of M whereas M2-3
fork near end of discal cell, CuP branches from base of Cu just basad of Cuf,
only one A vein visible ("1A & 2A"), beneath these tracheae on 1-2 day old pupa
are visible apparent veins, and on wing base at base of Sc & R is a flap that
heats once per second {(evidently a valve to pump blood into wing). ADULT
BEHAVIOR. Adults never bask with forewings spread less than hindwings (the
basking posture of Hesperiinae-Megathyminae, and & shared derived trait of their
evelutionary branch). I saw more than 160 basking adults, and they always
spread all four wings equally wide, from 15° to (most often) about 78° from
vertical; in hot weather they raise the wings vertically. 4 females were



ocbserved to close the wings vertically 1o avoid detectiion when males tlew 109
overhead. When feeding they usually spread all winags 68-76° also, but sometimes
close them. They may close the wings when resting especially in cold weather,
and they roost with wings closed. Adults feed ofien on flowers of Cirsium
arvense and Medicago sativa. Males patrol all day about the canopy of plants,
usually 1/2 m to 2 m above ground, to sesk females, offen changing direction or
geing up or down to dip into nooks and follow the canopy, and they also patrol
through the Cirgium arvense stand between the plants about 1/3 m above ground.
Patrelling males that meet each other may zigzag together for a short distance,
pr chase rapidly briefly, or circle about each other briefly, before separating.
Males fly faster than females; females usually rest on vegetation {commonly 1/3
m above ground), and have a slower more fluttery flight than males, while
ovipositing females hover, and hover between plants under the canopy and hover
inte the shade bensath trees and shrubs (all egogs were laid about 18-4@ c¢m ahove
ground, commonly "15-28 cm). In unsuccessful courtship, the male pursues the
female, both hover for 1-10@ sec, she lands if she was flying, she flutters her
spread wings for | sec or longer (the wings varying from "45-78° from vertical
during each stroke--both sexes keep wings mostly spread during courtship), and
the male lands behind her and may also fluiter his wings the same way and may
bend his abdomen to attempt to mate. Female wing fluttering is a rejection
gance. Unreceptive females often fly fast to try to escape from the male, after
hovering next to him hriefly or after being courted on a plant. A mating pair
was seen at 15:87; the female of the pair flew when disturbed. One male had a
sparrow beak mark on a forewing, and 3 males were caught in spider webs,

Megathyminae
Megathymini

Megathymus streckeri sireckeri (Skin.). 4 eggs on leaves of young Yuccas sp.
plants, 8W Villa Grove, Saguache Go. Ceolo., June 17 & 18, 18965,

Megathymus streckeri texanus B. & McD. 9 eags on leaves of young Yucca glauca
plants, near Maysville, Chaffee Co. Colo., June 14 & 19, 1868. Oviposition
12:00 on Yucca elata {introgression with glaucal(W), Uie Lake State Park, Quay
Co. New Mex., May 14, 1985. Adults assoc. with Y. elata (introg. alaucal(W), 5-
6 mi SE Logan, Quay Co. New Mex., May 14-25, 1985, On grass clumps the uns is
camouflaged, but adults often bask on old Yucca flowser stalks, where the yellow-
rimmed black hindwing uppersides resemble cold opened seed pods.

Megathymus beulahae gayleae 5. T. & 8. Larvae from figave siriata falcata
reared to adults, 73 mi. N Saltillo, Coahuila, Mex., Sep. 19-20, 13968. Larvae
make cigar—shaped tents as do M, vuccee and M. ursus. MATURE LARVA cream, top
of A18 (suranal plate) dark-red-brown, cellar red-brown down the middle, with a
paler-brown middorsal line (no blackish-brown lateral sclerite just below
collar); head dark-red-brown, with an inverted Y-shaped mark consisting of cream
aleng coronal sulcus and cream lateral ic fthe adfrontal cleavage lines, this
mark widest near the junction of the sulcus and cleavage lines and very narrow
at the 3 extremities of the mark.

Megathymus ursus violae 5. & T. Larvae raised Yuceca sp., Franklin Mis., Tex.,
March 23 & April 1-2, 1963. Half-groun/clder larvae hibernate. MATURE LARVA
creamy-yellowish-white, top of Al@ {(suranal plate) dark-red-brown, cecllar red-
hrown down the middle, partially divided middeorsally (no blackish-brown lateral
sclerite just below collar); head dark-red-brown, with an inverted Y-shaped mark
consisting of ¢ream along corenal sulecus and cream lateral to the adfrontal
cleavage lines, this mark widest near the junction of the sulcus and cleavane
lines and very narrow at the 3 extremities of the mark.

Meqathymus yuccae coloradensis Riley. Larvae in Yucca sp., Rito Alio Creek,
Saguache Co. Colo., July 19, 1878, and at Little Reck, Los Anagesles Co. Calif.,
fipril 15, 1872, and near Benson, Cochise Co. Ariz., April 17, 1972. Larvae
hibernate. HALF-GROWN LARVA {(Colo.) cream, top of A1@ (suranal plate) dark-red-
brown (no middorsal line), collar blackish-brown, a blackish-brown lateral
sclerite just bhelow collar; head red-broun.

Aegialini

feniale hesperiaris (Walk.). Larvae in leaves (irapdoors on underside of
leaf) of mature Agave americana plants, Sierra de la Gavia N Saltille, Coahuila,
Mex., Sep. 19, 1968,

Agathymus polingi (Skin.). Larvae in leaves of Agave schottii (trapdoors on
underside of leaf), Molino Basin, Pima Ce. Ariz., Sep. 38, 18969.

Anathymus hoffmanni (F.). Larvae in figave americana leaves {(irapdoors on
underside of leaf), Sierra de la Gavia N Saltilleo, Coahuila, Mex., Sep. 19-208,
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Agathymus neumcegeni neumgegeni (Edw.). Larvae raised from Agave parrvi, W of
Jerome 5600, Yavapai Co. Ariz,, Sep. 29, 1970.

finathymus neumoegeni chisosensis (F.). Trapdoor seen on Agave sp. (the large
gray species; §), Green Gulch, Chisos Mts. Tex., Sep. 24, 19859,

Agathymus alliae (S, & T.). Many larval holes (mostly on upperside of leaf)
and 3 trapdoors (whitish, on underside of leaf), burrows "4-5 cm long, all on
Apave utahensis, W Mountain Pass, Ivanpah Mis., San Bernardine Co., Calif., Oct.
3, 1969. 13 trapdoers seen on Agave utahensis leaves (trapdoors on underside of
leaf), Timp Point, Coconino Co. Ariz., Aug. 15, 1980. 13 trapdoors seen on A.
utahensis, Crazy Jug Point, Coconino Co. Ariz., Aug. 17-18, 1988. EGG light-
olive-green when laid, by the next day dirty-vellow sweeps over egg from the
side (or starts with a dirty-yellow stripe across egg), by 2-3 days ego is dull-
red with paler micropyle, after "8 daya upper half becomes dark-red (lower half
still dull-red), by 711 days becoming silky-bluish-pray (some have a small black
patch or a darker-gray periphery) apparently because larva develops within.
MATURE LARVA larva cream, a small black spot at position of each primary seta,
top of AI® (suranal plate) black, collar black with a middorsal pale line, a
black lateral sclerite just below collar; head red-brown, coronal sulcus and
adfrontal cleavage lines tan. PUPA chitinm-brown, with lateral brown spots on
abdomen.

Agathymus mariae mariae (B. & B.). Larvae raised from fgave lechequilla
leaves (trapdoors above leaf), N Van Horn Tex., Sep. 28, 1969, and N of
Bracketville Tex., 21 Sep. 1969, and W of Dryden Tex., Sep. 22, 1968 and Sep.
18, 1978, and lLangiry Tex., Sep. 1970, and NW of Bpgquillas Can. Tex., Sep. 23,
1869, and 8§ of Shafter Tex., Sep. 24, 1969, and W of Lajitas Tex., Sep. 24,
1968, and § of Marfa Tex., Sep. 25, 1869. MATURE LARVA bluish-cream, top of A0
{suranal plate) red-brown, collar blackish-brown with a tan middorsal line, a
blackish-brown lateral sclerite just below collar; head red-brown, coronal
sulcus and adfrontal cleavage lines tan., PUPA chitin-brown.

Agathvmus reminntoni “valverdiensis” F.{(a weak ssp. or synonym; estellsas [S.

& T.1 is alsoc a ssp.}. Larva raised A. lecheguilla leaves {(irapdoors on
upperside of leaf), N of Bracketville, Tex., Sep. 21, 19B8.

Hesperiinae

fincyloxypha numitor (Fab.)., Oviposition B:58 she landed and laid agg on leaf
top of mostly-vertical Phalaris arundinacea leaf (P, a. @-180, Agropyron
[Elytrigial repens 5-19@, Bromus [Bromopsisl inermis 20-180); 2 eogs and |
eggshell found on Bromus (Bromopsis) inermis (B. inermis 0-108, Poa pratensis 2-
180, Agropyron [Elvirigial repens 30-100, Phleum pratense 100); 1 egg found on
Phalaris arundinacea; | egg and twe lst-stage larvae found on fgropyron
(Elytrinia) repens (A. r. 0-108, Bromus [Bromopsis] inermis 20~106); 2 eggs
found Agropvron (Elvtriagia) repens (A. r. 0-108, Bromus [Bromopsis] inermis 20-
10@>; 2 eggs found Agropyvron (Elvirinia) repens (9-180, Bromus [Bromopsisl
inermis 15-108); most eggs found on leaf underside, sometimes on vertical
leaves, lst~stage larvae live in rolled leaf tip; NE Conger, Freeborn Co. Minn.,
June 18, 1991. Preoviposition 11:05 Agropyron (Elytrigia) repens, NE Conger,
Freeborn Co. Minn., June 17, 1831. Oviposition 10:38 Aoropvron (Elytrigia’
repens vertical leaf (A. r. 6-100, Bromus [Bromeopsis] inermis 25-10@); same
female oviposited 10:38 Aoropyron (Elyiringia} repens vertical leaf (A, r. 0-1008,
Bromuys [Bromopsis] inermis B@-180): oviposition 1@:44 Phalaris arundinacea
vertical leaf (P. a. @-10@, Bromus [Bromopsis] inermis 20-108); oviposition
13130 near-vertical Phalaris arundinacea leaf upperside; 5 eggs found (3
upperside 2 underside) on Phalaris arundinacea mostly on vertical leaves (P._a3.
0-108, Bromus [Bromopsis] inermis 5-180); egg found Phalaris arundinacea leaf
upperside (P. a. 9-108, Agropyron [Elvtirigial repens 20-108, Bromus [Bromopsis]l
inarmis @-180); eggshell found on Phalaris arundinacea; ! lst-stage larva found
on Phalaris arundinacea in rolled leaf tips; NE Conger, Freeborn Co., Minn., June
28, 1891, 3 eggs found on near-vertical leaves of Agropyron (Elvtriaia) repens:
4 lst-stage larvae found on Agrepyron (Elvirigia’ repens in rolled leaf tips:
preoviposition 12:30 Agropvron (Elvtrigia’) repens; female ignored Digitaria
sanquinalis after inspecting it a biti NE Conger, Freeborn Co. Minn., June 21,
1991, 1t egg found on leaf upperside of Echinochloa ecrusgallis 3 eggs found on
Agropyron (Elvtrinia) repens leaf uppersides; NE Conger, Freeborn Co. Minn.,
June 22, 1991. At NE Conger, other grasses searched for numitor were:!: much
Phleum pratense, some Setaria faber, Avena fatua var. sativa, Digitaria

sanquinalis, Dactvlis glomerata. HOSTPLANTS: Agropvron (Elvtrigia) repens,

Phalaris arundinacea, Bromus (Bromopsis) inermis, Echinochloa crusgalii are all
hosts. Obvicusly A, numitor is a member of the hay-feeding guild, all the hosts

being wide-leaf rather tall grasses, rather than turf grasses or bunch grasses.




lhe only non—hay grass among published hogiplanis 1s [ga, which I think 15 anm 3113
arror {all references to Poa are based on A, Shapiro 1966, Butterflies of the
Delaware Valley, Phil.: Amer. Ent. Soc.); most of my records were recorded near
a Poa_pratensis lawn, and the females showed absolutely no interest in the lawn,
and sped acrass it to oviposii on taller hay grasses under shrubs, beside a
house, along roadsides, in roadside ditches, and at the edge of a soybean field.
NEST: lst-stage larvae live in a rolled-leaf nesi near narrow leaf tips, and eat
the leaf basal to and sometimes beyond the nest; older larvae live in rolled-
leaf nest. EBG pale-orannish~yellow when laid, develeping tiny red spots
{except on tep) which enlarge and mostly ccalesce inte a red bloich arocund most
of sides, so overall appearance of eQg becomes oranpe; egg elliptical in dorsal
view, lower edge rounded without a flange. 18T-STAGE LARVA light-yellow; collar
& head black. 3RD-STAGE LARVA light-grass—green, heart slightly darker; collar
and head black. MATURE LARVA green, slightly lighter next to the dark-green
heart-line, collar black on posterior half and white on aniterior half (a brown
subdorsal spot is near lateral end of white half), Sth-stage has wax glands on
AS5678 (the only Hesperiinae I know that has wax glands on any segments other
than A78): head black with weak ochre stripe along corenal sulcus, cchre around
rim of face in anterior view, an ochre spot medioventral to eves. PUPA yellow-
cream, wings & proboscis & appendages tan {(but proboscis black-brown near
wingtips & beyond wings}, head & T1 blackish-brown except outer part of eve
orange—brouwn & base of orbit tan, front of T2 blackish-brown with bluish-bloom,
large brown subdorsal areas on TZ2-AB (& weak on A78) are connected in broead
tongitudinal bands (which are blackish and near middorsal axis on T2), large
broun lateral areas on A456 (weaker on A7), anal margin of wing dark-brown, wing
veins dark-brown distally, AB-1@ top red-brown, larsi & distal 1/2 of antenna
checkered, proboscis extends beyond wings about to end of AS, setiferous bump
near proboscis on A5 & AB {(a black-brown or orange-brown spot beside it on AS),
a ridge {(interrupted ventrally, supraspiracularly & subspiracularly) circles
abdomen on ASE78 (ridge strongest on A78), subdorsal lenticles on T1 A12789
{tiny or absent on A34), cremaster very wide like a duckbill; wings and antennae
turn orange hefore hatching. HIBERNATION STAGE: 8 mm long larva ("4th-stage);
five larvae this size diapaused and refused to feed in lab.

Qarisma garita (Reak.). Oviposition 10:83 on Pos anassizensis (W), Red Rocks,
Jefferson Co., Colo., June 25, 1978. Oviposition Poa pratensis (F), Central
Plains Experiment Siation, Weld Co. Colo., June 2@, 1976, Oviposition 19:00
figropyreon (Elymus="Sitanion") lonoifolius (="Sitanjion hystrix"3i(B), Round Min.,
Custer Co. Colo., July 15, 18968, Ovipesition 1@:15 probably Muhlenbergia
filiculmis (previcusly misidentiified as Blepharoneuron tricholepis [Bl), 2 mi.
NE Rosita, Custer Co. Colo., July 14, 18978. Oviposition 18:15 Stips robusts
{previously misidentified as 8. columbiana [B1), Bull Demingo Mine, Custer Co,
Colo., July 9, 1969. Oviposition 12:02 (egg pale green) on underside of leaf of
small Bouteloua (Chondrosum?} gracilis plant (B. oracilis was also nearby and was
28-30% of nearby grasses, Koeleria macrantha [W]l was 5 em from egg and "5@% of
grasses, Stipa comata [W] 18-15 cm from egg and "20% cof grasses), Buy Hill,
Jefferson Co. Colo., June 25, i986. Eag (#77) found on Boutelous aracilis (B,
gragilis thick @-1 m, Stipa comatas 28, b0, 60, 88, 1 m, Keegleria macrantha 28,
49, 78, Oryzopsis exigua 28, Carex probably pensylvanica heliophila 6@-1 m), egg
(#78) found on Bouteloua gracilis (B. gracilis @-1 m, old Bromus [Anisanthal
tectorum a few 40 cm, Stipa comata 745, 8@), both eggs reared to pupae, N Beaver
Brook, Jefferson Co. Colo., June 22, 1888. Oviposition 11:13 (#33) Stipa comata
(8. comata 5, 8, 15, 16, 28, 25, 25, etc. onward, Poa pratensis ithick 4 cm-1 m,
Beuteloua gracilis 10-35%5, fAoropyron [Elymus="Sitanion"l longifolius 78, 8@), Guy
Hill, Jefferson Co. Colo., Juns 27, 1988. Preoviposition 11:40 Bromus
(Bromopsis) ipermis, Wheatridge, Jefferson Co. Colo., July 13, 1988.

Oviposition 11:48 and a second egg found 4@ cm away, hoth on underside of Bromus
(Bromopsis) inermis leaves (B. inermis common nearhy, Pea pralensis scatiered in
understory 28 cm onward), eggshell (sucked dry by some Hemiptera) found on
underside of Bromus {Bromopsis) inermis leaf (B. inermis thick all over,
Dactylis alomerata 25 small plant, small sedge common 5 cm onward, Poa pratensis
fairly common in understory % cm cnward, Phleum pratense 1 m), egg found on
underside of young Bromus (Bromopsis? inermis leaf (B. inermis thick all over,
small sedge 30, 30, Agropyren [Elytrieial repens 30, 6@, scattered, Poa
pratensis common all over in understory, Phleum pratense B®), Wheatridge,
Jefferson Co. Colo., July 15, 1988; at this locality, 0. garita occurs only in
one meadow dominated by Bromus (Bromopsis) inermis, where females spend most of
their time just resting, and males rest and patrol, so adults must have very
small movements here. 1 egg found on Boutelous gracilis leaf (B, gracilis
common @-1 m, Stipa comata 15-10@ cm, Sporoholus grvptandrus 48-100 cm, Bromus
tectorum scatiered 5-180 cm, Carex probably pensylvanica helicphila 40-100 cm},
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Falcon County Park, Jefferson Co. CGole., June 1b, 15284, Egg found on Boutelous
gracilis (B, gqracilis common 0-108, Bromus japonicus scattered 5-100, Stipa
gomata common 40-100, Aristida purpurea 45, 45, 50, Andropogon gerardii 50-108,
b5-209, Bouteloua curtipendula 35-100, Bromus tectorum scattered 12 cm onward?,
Chimney Bulech, Jefferson Co. Colo., June 27, 189883. Egg found on Siipa comata
(S, comata 25 cm away, Agropyron [Elymus="Sitanion"] longifolius abundant 8 cm
onward, Bromus tectorum 1, 3, 5-10@, Festuca saximontana 20, 30-40, Danthonia
parryi 45-B5, Bouteloua gracilis 15, 25-108, koeleria macrantha 8@, 85), Guy
Hill, Jefferson Co. Colo., June 189, 1889. Oviposition 12:81 on Stipa comata (S,
comata 1@, 1@, 10, 20, 2@, etc. common to 188, Carex perhaps foensa [no
inflorescencel abundant 2-100, Agropyron [Pascopyruml smithii 683, (before
laying this eag she landed on Stipa comata 3X and bent abdomen but refused to
lay, she did not land on Carex perhaps foenea, and ignered TPoa agassizensis),
NE Hayden, Routt Co. Colo., July B, 1989. OQOvipoesition 11:55 under Pga
agassizensis leaf (P, anassizensis abundant @-18@ em, Stipa viridula 50, 58, 90,
Keoeleria macrantha sbundant 8-10@, Anropyron [Elvmus, "Elvtrigia"l albicans 75-
120, Carex probably pensylvanica heliophila 20); oviposition 11:57 under Carex
probably pensylvanice heliophila (€. p. heliophila abundant 6-10@, Stipa
viridula 3, 10-80@, 20-3¢, 50-55, 90, Kosleria macrantha abundant 4-10@, Poa
agassizensis 15, 25, 30, 70-80, Agropyron [Pascopyruml smithii 18@); ovipositian
11:58 on Koeleria macrantha (K. macrantha abundant 3-188, Carex probably
pensylvanica heligphila abundant 18-18@, Stipa viridula 78, Poa_agassizensis 20,
2@, 30, 40, 50-60 etc.); Green Mtn., Jefferson Co. Colo., June 22, 13988.
Oviposition 12:58 on underside of Agrostis ginantea leaf (A. gigantes common 9-
100, Poa pratensis abundant 9-100, Scirpus americanus ["Schoengplectus pungens”)
scattered 10, 20, etec., Juncus alpino-articulatus 2@, Elesocharis palusiris very
abundant ®-108), near Fort Collins, Larimer Co. Cole., July 5, 1983. Egg found
under Aagropyron (Elvirigia) repens leaf (A. [E.] pepens common @-102, Bromus
(Bromopsis) inermis common 20-100, Poa pratensis 15108, Agrostis gigantea 48),
Wheatridge, Jeffarson Co. Colo., July 11, 1989. Adults common in Agropyron
{Pascopyrum)} smithii swale, Falcon Couniy Park, Jefferson Co. Colo., June 7,
1989. Preovipositions 10:05, 11:38, on Pos pratensis; oviposition 10:09 Carex
praegracilis (10 cm above ground on underside of 2-mm~wide blade tip) (L.
praegracilis @-100, Aorostis nigantea 100, Fastuca pratensis 2-180, Poa
pratensis 5-100, Hordeum [Critesionl jubatum 70-100); oviposition 18:36
forepyron (Elvirigia) repens (15-20 cm above ground on 0.8-mm—wide leaf tip)(A.
repens ®-100, Peoa pratensis 30, 3@, 80, 90, farostis qiganiea 6@, Carex stipata
40-60, B0-9@, 70-90, Carex praegracilis 45, 7@, 80): Wheatridge, Jefferson Ca.
Colo., July 3, 188@0. Oviposition 12:12 Carex lanuginosa leaf underside (1@ cm
above ground on 3-mm—wide leaf, 30 cm from leaf tip)(C. lanuqivesa @-188, Poa
pratensis 0-100, Agrostis gigantes 8, 289, Agropvron [Elyirigial repens 5-100);
Wheatridge, Jeffarson Co. Coleo., July 14, 1996¢. Egg found Poa pratensis (P.
pratensis @~10@, Danthonia parryi 208, Carex 28); egg found P, _pratensis (only
grass nearby); Fraser, Grand Co. Colo., July 31, 19580. Eggshell found P.
gratensis; engg found P._pratensis (P. pratensis @-100, Festuca idahcensis 40,
49, 5@, Deschampsia caespitosa 70); egg found P. pratensis (8-100, Agropyren
[Elymus] trachycaulum 30, 3@, 3@, long round-leaf rush 48-10@}); egg found P.
pratensis (@-100, Agropyron [Elymus, ="Sitanion"l lonaifolius 188, Agropyron
[Elymus] trachycaulum 108, Carex 7praegracilis 5-100); egg found P, pratensis
(2~100, Festuca jdahcensis 35, 40, 5@, etc., tall round-leaf rush 10-108);
Fraser, 6rand Co. Colo., Ang. 1, 18990. All eggs were found 2-4 cm below leaf
tips. Egg found P. pratensis (P. nratensis ©-108, Festuca idahoensis @-100,
Stipa viridula 17, round-leaf rush 0-100); sga found Poa_pratensis (P. pratensis
P-100, Poa_arida or young P, pratensis near ego, Phleum pratense 15, Deschampsia
caespitosa 15, Aoropyron [Elymus, ="Sitanion”] longifolius 4@, 6@, Carex
praenracilis 5—10@, round-leaf rush 8-180); Fraser, Grand Co. Colo., fug. 2,
1990. Hollow egg (sucked dry) found on Agropyron (Elytrigia’ repens (715 em
above ground on 4-mm-wide leaf underside) (A. repens 0-10@, Poas pratensis 2-
180 ); Wheatridge, Jefferson Co. Colo., Aug. 11, 1992. HOSTPLANTS: 35 eans or
ovipositions were found in nature, scattered among 12 hosts: Pga pratensis 1@,
Bouteloua pracilis 5, Bromus (Bromopsis) inermis 4, Stipa comata 3., faropyron
{Elvirigia) repens 3, Poa_agassizensis 2, Agrepyron (Elymus="Sitanion")
longifelius 1, Muhlenbergis filiculmis 1, Stipa robusta 1, Agrostis gigantea 1,
Koeleria magrantha i1, Carex probably pensylvanica heliophila 1, Carex
praegracilis 1, Carex lanuginosa 1. Lab larvae ate Poa pratensis well, Carex
nebraskensis well {several larvae grew only on it from half-groun teo pupation),
Carex pensylvanica heliophila well. These 12 hosts include turf grasses,
bunchgrasses, hay grasses, and sedges. Considering that the hosts with the most
records were plants that were deliberately searched for epgs (thus artificially
increasing the number of records?), I conclude that Q, garita chooses a wide




varietly of grasses and s5edges, short ang tall, narrow- and wice—leaved, clumped
and nenclumped; clearly it is the most polyphagous monocotyledon-feeding skipper
known. 0. garita is common in thick-grass swales and slopes dominated by Poa
afggsizensis, so this grass may be the most common host inm the foothills. NO
NEST: Larvae, from young ito mature, do NOT make silk nests, which is very
unusual in Hesperiidae; this behavior exposes larvae to predation, which may be
why larvae have stripes like those of QOeneis, which tend fo camouflage the
exposed larvae from predators (nearly all nesi-building Hesperiinae larvae are
unstriped, though Heteropterinae have a siripe and make nests). The lack of
nest huilding also allows larvae to eat many different kinds of grasses, because
the leaf nests of most Hesperiinae are adapted to & certain iype of grass (such
as a rolled-leaf-tube on a broad-leaf grass, or a silk tunnel in the litter &
soil at base of a narrou-leaf bunchgrass). HIBERNATION STAGE undoubtedly half-
grown larva {(no diapause in lab). EARLY STAGES (Beaver Brook): EGE greaen,
small in size, hemispherical in lateral view with acute anglie between lower
walls and base, an odd asymmeirical aval shape in dorsal view. FIRST-STAGE
LARVA when first hatched yellowish—cream, becoming greenish-cream, with a cream
band near middorsal, a cream dorsolateral line, a faint cream line above
spiracles, a cream line on subspiracular ridge; head ochre-yellow or pale tan
with a thick light-brown mark on front shaped like a normal-distribution.
First-stage larva afier feeding green (darker in middle of body), with 5 white
subdorsal to lateral lines (#1, 3, 5 wider than %2, 3), two broad whitish-green
sublateral bands, A1@ often greenish-tan; head ochre-yellow or greenish-tan with
bell-shaped mark on lower front. HALF-GROWN LARVA green covered with black
dots, from top to side a middorsal dark-green band (& very narrow whitish line
dowrn its center) edgsd by a white line, b whitish lines (narrow, medium, narrow,
medium, narrow, wide), a lateral pale-yellow line edged by dark-green, a single
wide A1@ tail; head green, covered with black dois, eyes cream. MATURE LARVA
green, a wide middorsal dark-green band with a very narrow white line down its
center, then a medium-widih white band, a medium-width greenish-white band edged
above by a very narrow green line, a narrow greenish-white band edged above &
below by a dark-green line, {only the above bands & lines extend onto AB-10), a
medium-width whitish-green band, a greenish-white line edped above & below by a
green line, & wide band (light-green above the ochre-tan spiracles, green below
them), a white lateral ridge edged by green, underside of larva green, the AS-10
rear tapered into a duckbill terminated by brown posteriorly-directed hairs;
head tan—-green. PUPA cloudy (with whitish~green areas)-green, head horn “1.5 mm
with pinkish-tan tip, tip of proboscis red-brown, proboscis extends beyond wings
"1.5 mm to A5-B joint, cremaster translucent-whitish with reddish-brown
crochets, head and distal half of wings whitish—green, T2-A8 have the same bands
and lines as larvae, including 1 very narrow white middorsal line on abdomen,
then 1 wide white subdorsal line, 2 medium-width yellow-white lines {(the upper
more diffuse), 2 narrow yellow-white lines (ihe upper alsc more diffusel, |
broad yellowish-green band with spiracles, 1 narrow yellow-white lateral line,
the underside cloudy-(whitish)-green. '

Hylephila phyleus muertovalle Scott. Oviposition 10:00 on "lawn grass"”,
Wallman Hall, University of California, Berkeley, Calif., Oct. 22, 13971,

Yvretts rhesus (Edw.). Preoviposition Bouteloua (Chondrosum) gracilis,
Central Plains Experiment Station, Weld Co. Ceio., June 11, 1876. Ega found on
Bouteloua gracilis (B. gracilis very common @-108, Buchloe dactvloides 25-108,
fgropyron {Pascopyrum] smithii 18-100, Bromus japonicus dead 5-100@, live 45,
Stipa viridula 9@, Bouteloua curtipendula 55, 100, 730, Aristida purpurea 70);
Horsetooth Res., Larimer Co. Colo. May 26, 1930. Egg found on Bouteloua
gracilis (B, gracilis sward 0-10@, Aoropvron [Pascopyruml smithii 5-100, Vulpia
ocioflora 15, 56, 58, 100, Buchleoe dactyloides 5-180}; eag found on Bouieloua
gracilis (B. aracilis ©-10%, Agropyron [Pascopyruml smithii 7-10@, Bromus
japonicus dead 4@, Buchloe dactvloides nearest plants 2 m away); Horseiooth
Res., Larimer Co. Colo. May 28, 193905 all 3 eggs at this site were about 2-3 cm
above ground, on top of or naar the top of tiny little plateaus in a broad
valley bottom. Egg found Bouteloua gracilis {common 8-108 cm, Carex
pennsylvanica heliophila 5-108 cm, Aristida 50, 18@, 108, Andropogon scoparius
108 ecm), N-facing slope near swale, Lowry Bombing Range, Arapahoe Co. Colo., May
19, 1991, At the Horsetooth Res. locality I first thought that Buchloe
dactyloides is the hostplant because adults often land on large patches of this
plant, which has rhizomes and spreads outward to form pure patches up to 2-5 m
widej this plant resembles Bouteloua gracilis in its turflike growth habit and
identical hair-comb ligules, but I found thal B, dacivioides can be sasily
identified in the field {with a hand lens or sharp eves against a dark
background) by its pilose leaves (glabrous in B, gracilis)s careful
identification revealed that B. gracilis formed about 40% of the short turfgrass
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at this site, B. dactyloides b¥%;: and all ihree eggs were found {about 8 hours
of searching produced 3 egos) on B. gracilis even though I searched about four
times more B. dactyloides (although B. daciyvloides leaves often curl laterally
50 an eqq could be hidden beneath a leaf and thus he hard to ses); therefore I
think B. aracilis is the main hostplant, although B. dactyloides could be
occasionally eaten; as further proof, B. qracilis is associated with the species
in 5. Colo. (where B. dactvloides is uncommon), and B. gracilis is a better
hostplant because it is mostly green from spring to fall {(even in Oct.), whereas
B. dactyloides is yellower—green even in late May and has haif its leaves brown
by the end of summer, and all ithe leaves are typically narrower and are only 1/2
to 2/3 the length of B, gracilis leaves {(causing hotter drier conditions for
larvae). Larvae no doubt live in silk tubes among the lower leaves and soil, as
do Hesperia, because I have never seen an aerial nest on B, gracilis. Mature
larvae hibernate. EGG whitish-green (pale green’, no color change. FIRST-STAGE
LARVA yellowish-cream, turning greenish-yellowish-cream after fesding, heart
blue-green, A1® with 2 short 2 long setae, the shiny collar is black on margins
but dull-gray in center, between collar and meck light-brown; head black. 2ZND-
STAGE LARVA greenish-cream; head & collar black. 3RD-STAGE LARVA similar. 4TH-
STAGE LARVA similar io mature larva, light-gray-green, heart-band slightly
darker on A4-8, intersegmental areas pale yellow-cream, lateral ridge yellow-
cream (faintly ian on AB-~10), top of Al® has a middorsal brown stripe and a
supralateral brown stripe, collar black; head as in mature larva. MATURE LARVA
light-gray-(slightly-bluish)-green {some larvas are much redder, being brownish-
green, but brownish-red sublaterally and posteriorly [brouwnish-red on top of
last few abd. segm.), heart-band slightly darker on A4-8, intersegmental areas
pale-yellow-cream, lateral ridge (below spiracles) yellow-cream from T3-A3 and

suffused with reddish-tan in middle of each segment, A8-8 {and A7 somewhat)
suffused with tan, neck translucent gray, front of Ti areenish-cream, collar

black (but has a short pale-green vertical streak starting from lateral end near
rear——this streak faint on 4th stage), a small black oval sclerite antercdorsal
to Tl spiracle, spiracles black, top of AI@ has a broun middorsal siripe and a
brown obligue supralateral stripe, numerous ftiny setae with blackish bases, legs
black, top of A1@ gray with black middorsal stripe and black supralateral
stripes; head black, a cream vertical stiripe along coronal sulcus, cream
adfrontal areas, & a cream crescent in front of eyes 3-6 B a cream spot behind
them form the veniral edge of & gray flush covering most of face. PUPA
(deformed) thorax pale-green tinged with brown, abdomen pale-creamy-green with
cream clouds visible inside body, A4-7 more chitin—tan on rear, heart-band green
on abdomen, T! spiracle dark chitin-brown, cremastier chitin brown.

Stinoa morrisoni (Edw.). 2-cm-long larva found in tube of "6 Stipa scribneri
leaves (15 cm above ground on 3B@-cm—-tall clump)y Z-cm-leng larva found on S.
scribperi in tube of "5 leaves (10 cm above ground on 2@-em-tall plant); 4 empiy
nests found on 8. scribneri (one nest of "4-5 leaves /3 up on 30-cm-tall
clump); empiy fresh leaf tube of "5 leaves was "20 cm above ground on 3@-cm-tall
Stipa scribperi clump and a red wasp was in clump below nest, I searchad clump
and found a "2-cm~-long larva in base of clump wedged in among last year's dead
culm bases "B cm from nest, larva may have been parasitized as | of the 3 larvae
found at site produced wasps {(or possibly heavy hail and rain the night hefore
drove the larva out of the nest); empity nest with "2nd-stage-larval head capsule
found, and 3 other empty nests found, all on 5. scribneri; the mature larvae
died in hibernation, but are Siinpa based on larval color pattern, mature larval
hibernation, the A7-8 ventral powder glands, and grass host; all were on
ridaoetop and on N-facing slope just N of hilliop, in sun between Pinyon Pine
trees on N-facing slope and NW-sloping ridge, or in partial shade under Pinyons
there and on ridgetops; Bear Creek, Chaffee Co. Colo., Aug. 21-22, 1850.. Stipa
scribperi common but no nests or larvae seen; Cotton Creek, Saguache Co. Colo.,
flug. 22, 1980. Silked-leaf nest (of Stinga?) found on 7S8tipa scribneri?; Siove
Min., "8800°', El Paso Co., Coclo., June 23, 1898, 2 egos (] under green leaf, 1
under dead sitraw-colored leaf) found on Siipa scribneri clump (18 & 15 cm from
Orvzopsis_exigua) on hilltops; Stipa scribneri occurred only on ridgetops;
Cheesman Peak, Jefferson Co. Cole., June 1@, 1991. No eggs found on Andropoton
gerardii or Androppgon scoparius, W Deckers, Jefferson Co. Cole., June 12, 19491,
Mature larvae hibernate. Stipa scribneri agrows on ridgetops and just norih of
ridgetops where there is shade at least part of the day, commonly under the
canopy of Pinyon or juniper trees. 1t is very common in the Arkansas Canyon and
hills around the San Luis Valley, where it is the commonest non-riparian "hay"
(wide-leaf) grass, and seems to be the main hosiplant, and Siinpa is also fairly
common there. S. scribveri is fairly common in the lower Wet Mis. foothills,
where Stinga is scarce. But in the Front Range §. scribneri is very local
(floras call it "rare", though it is common on top of the Dakota Sandstone




hogback at the edge of the plains, fairly common in the South FPlatte River 115
canyon [on ridges NE Foxton, Reynolds Park, W Deckers, etc.], and I have also
found a few plants at Mt. Vernon Historic Site, ridge S Chimney Gulch, ridge N
Ralston Butte); Siinga is also rare in the Front Range (bui was very common one
year in § Platte Can.). I have noi found 5. scribperi on ridges ai Tinytown and
Crawford Gulch where Siinga occurs {is rare), and so far Stipga has not been
found on the Dakota Hogback where §. scribneri is common, so ithere may be
additional hosis in the Front Range, the most likely being Agropyron {(Leymus)
ambiguus. Mature larvae hibernate, and refuse to feed further or pupate in lab
and eventualiy die. Early stages {hased on larvae found in nature, and reared
from eogs laid by females from near Deckers and reared to mature larvae): EGG
cream, hemispherical but definitely oval {asymmatrical) in dorsal view and very
rounded on the botiom edges (this shape easily distinguishes the esgn from other
Colo. Hesperiinas) and somewhat flat on the very top. FIRST-S5TAGE LARVA cream,
a narrow black collar; head black, 8.6 mm wide. OQLDER AND MATURE LARVA (reared
from eggs and from nature) tan (slightly pinkish-tan on A7-8 and the rear of AR,
with wide darker gray-tan internal subdorsal areas, somewhat transiucent so that
faint grayish subdorsal areas appear and most larvae are somewhat dark-greenish
except near head and on rear, heari dark-gray-tan, coliar very narrow & black
posteriorly, collar translucent tan on anterior 48%, top of A1@ brown, a lateral
silvery streak of internal iracheae is visible through the translucent

exoskeleton; head blackish-brown; the semi-translucent body distinguishes the
larva from other Colo Hesperiinae.

Hesperia. By saarching for eggs in nature I determined hostplant choice well
for several Hesperia, especially H., juba, H. "comma assinibeia, and H, lecnardus

pawnse in the foothills, and H. nevada in montane grasslands. Tahle 7
summarizes the heostplants found for H. juba, comma, leonardus pawnee, and
nevada, and lists the grasses/sedges found at the habitats studied even when no
egas were found on them; the first three were studied at fhe same localities so
the potential hestplants are the same, but H. nevada was studied at higher-
altitude sites with some different grasses. The fall generation of H. juba
prefers to oviposit on green Boutgloua {(Chondrosum) gracilis leaves, dead Bromus
(Anisantha) tectorum inflorescences, and dead Poa secunda var. sandbergii
clumps, whereas the spring generation of juba chooses several green grasses
{esp. Poal). H. comma assiniboia prefers Carex pensylvanica heliophila, but
sometimes also oviposits on Bouteloua gracilis leaves and dead Bromus tectorum
inflorescences, rarely on other grasses. High-altitiude H. comma eat several
Carex of the same shape as C. p. heliophila., H. leonardus pawnes prefers greaen
Bouteloua gracilig and rarely other orasses (one female oviposited on a dead
Bromus tectorum inflorescence above & Bouteloua gracilis clump)., H. leonardus
montana eats Bouteloua gracgilis. H. nevada on the eastern slope of the
continental divide prefers Festuca saximontana, someiimes Koeleria macrantha,
less often Stipa comata: at western-slope sites festuca idahpensis is chosen.
H. uncas, H. pahaska, and H. viridis prefer Bouteloua gracgilis, though the
latter sometimes chooses Bouteloua guriipendula, rarely Andropegen gerardii. H.
ctioe prefers Andropegon gerardii. The popularity of montane grasses is
discussed under H, pevada. In the foothills, some Sepi.-0Oct. grasses are
favorites of Hesperia, including Bouteloua gracilis which has wide green tender
{(but sometimes dry) leaves all season long (it is the favorite grass for louw-
altitude turfgrass—feeding butterflies and skippers in Colo.). (arex
pensylvanica heliophila is alsco green and tender all summer and is preferred by
Hesperia comma. Surprisingly, Hesperia juba and H, comma often ovipeosit on dead
Bromus tectorum inflorescences (seed sheaths), and H, juba often ovipositis on
Poa_ secunda var. sandbergii clumps that are dead excepi for tiny green fall-
emerging shoots; the explanation is that beneath these dead inflorescences and
within the dead clumps are small green shoots that are aciually the mosi tender
grasses available in the habitat at the end of summer and early fall. Egags laid
on dead Bromus tectorum inflorescences and dead Poa secunda var. sandbergii
clumps hatech, then larvae must crawl to the ground and feed on tiny green shoots
that grow in fall and spring; these ograsses are called "winter grasses". Most
Sept.-0Oct. grasses and sedpes are shunned by Hesperia. Bouteloua curtipendula
has wider leaves and is a good Hesperia host earlier in the summer, but in
Sept.-0Oct. most leaves are drying or are turning brown. §Sitipa comata is very
common and grows in clumps but is almost never chosen apparently because the
leaves are exiremely tough. Sporeobolus cryptandrus is commen but never chosen
apparently because it is turning brown and does not grow in clumps and hasz a
single stalk for the lowest 1@ cm of the stem (larvae prefer clumps because they
provide more food and permit a silk tube nest to be construciaed much easier in
the plant base and upper scil--the exception, Bromus tectorum, is a single-stem
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grass but it grows in dense patches on disturbed areas such as gopher diggings
and rain-washed slopes where the inflorescences form a canopy shading the
growing shoots). Aristida purpurea grows in clumps but is almost never chosen
perhaps because of biochamical reasons, or perhaps the leaves are too fine (1 mm
wide). Andropogon gerardii grows in clumps and is used for oviposition by many
Hesperiinae in June-July, but is never chesen in Sept.-~0Oct. apparently because
its leaves are mostly turning brown. Andropogon {(Schizachyrium) scoparius grows
in clumps but is seldom chosen apparently because it is turning brown by Sept.
Aarcpvron (Elymus="Sitanion") elymoides (="Sitanion hysirix") grows in small
clumps but is refused by Hesperia perhaps (7) because the leaves are fairly
narrow and toupgh, although it was not searched much because it is uncommon,
Agropyron (Pascopyrum)} smithii does not grow in clumps and has very tough
leaves; no eggs were found on it. Koeleria macrantha grows in clumps and has
fairly tender 3 mm wide leaves but no eggs were found on it in the foothills
although it was not searched much because it is uncommon there. Ppa also
received almost no eggs though it was not searched thoroughly; it generally
grows ir moister soils ithan the habitats that female Hesperia prefer.

Table 7. Summary of hostplanis of four Hesperia. Numbers are eggs found on or
oviposited on each plant. WNo eggs were found on some plants.

Hostplant Hesp. Hesp. comma Hesp. 1. Hesp.,
Jjuba assiniboia pawnse nevada
Bromus {Anisantha) tectorum (dead) 28 9 -2 -

Bromus japonicus (dead) - - - -

Bromus (Bromopsis) inermis - - - ——

Vulpia gctoflora - —— _— .
Fesiuca saximontana - - _— g7
Festuca idahoensis —-— —_ _— 8
Festuca arizonica - —-— —_— —
Poa pratensis 1 1 — 1
Poa agassizensis _ 1 - — —
Poa nempralis interior _ —_— _— _—
Poca compressa -2 - —_— —
Poa secunda sandberqgii (dormant) 11 —— - —_—
figropyron (Pascopyrum) smithii -1 —— - —_—
Agropyron {(Elymus) elymoides —_— - _ ——
Agropyron (Elymus) longifelius - — - —
fgropyron (Elymus) trachycaulum - - —_— _
Agropvron {Leymus! ambiquus —-— - - —
fgr. (Elymus, "Elytrig.") albicans -~ - —_ _—
Koeleria macrantha --1 - -= 28
Danthonia parryi - —— —_ 1
Muhlenbergia montana - - —_ ——

Snorobolus cryptandrus - - [ -
Oryzopsis exigua —— - - i
Stipa comala f 1 - 16

Stipa columbiana - —— - _—
Stipa viridula - - — -

Aristida purpurea 2 - - -
Bouteloua (Chondrosum) araciiis 71 12 30 4
Bouteloua curtipendula -2 5 3 -
findropogon_qerardii - - - -
findropogen {(Schizach.) scoparius  —- ] -- -=
Carex pensylvanica heliophila -= 31 2 -~
Carex sp. - 8 - -

Hesperia uncas Edw. Ovipesition on Boutelous (Chondrgsum? gracilis, Bull
Domingo Hills, Custer Co. Colo., July 3, 1969. Oviposition B, gracilis, Round
Mtn., Custer Co. Colo., July 2, $8969. Oviposition B. gracilis, Bear Cresk,
Chaffee Co. Colo., Juns 2B, 13688. Oviposition B. gragilis, Green Min.,
Jefferson Co. Cole., June 23, 1972. Preovipositions 4 times at 13:40 on B.
gracilis and twice on Thlaspi arvense dried inflerescence, Green Mtn., Jefferson
Co. Celoe., Aug. 1@, 1578, Preoviposition 11:25 on Bouteloua gracilis (bent
abdomen but no egg laid), River Bend, Elbert Co. Cole., Aug. 7, 1889. 1 eag
found on B. agracilis, reared on Ppa pratensis, pupated ~ Aug. 20, female emerged
Aug. 29, 19913 Midway, El Paso Co., Colo., June 8, 1991, EGG cream. I1ST-STAGE
LARVA cream; ccllar & head black. MATURE LARVA slightly-brounish-~gray on thorax
and top of body, rest of bedy slightly-grayish-tan, heartline darker, a darkaer-




orown laieral nand on abpdomen, lagd black, ccllar biack, &dged anteriorly by 117
white; head black, a cream line along coronal sulcus, a darker—-cream sireak on
adfrontal area. PUPA translucent pale-olive-green on thorax head & wings
{changing to greenish—cream on outer part of wings), most of head, eye, and
antarior part of T2 mottled with black-aray, exposed tip of hindlegs and
proboscis orange-brown, proboscis extends to anterior third of AE, T3-A1 oranpe-
tan, A1@ green-gray, rest of abdomen cream~tan, a green~gray sinuous middorsal
band on abdomen, some slightly-darker supralateral and lateral and sublateral
patches on abdomen, the usual hairy bump near midveniral line on A45E, cremaster
orange—brown, rather long (with straight lateral margins) and fairly wide (H.
Juba also has a fairly long cremaster, whereas that of H._ottge and H., viridis
is shorter so the lateral margins are convex), the crochets long and unhooked or
only slightly hooked; pupa later becomes yellower, abdomen yellow-tan (light
vellow-brown on top of abdomen and venirally on A7-1@) with prominent hlack
spiracles, wings thorax orangish-tan, mouthparts light brown, the same dark
mottling as before (plus middle of T2 now dark brown as well}. = 77

Hesperia juba (Scud.). Oviposiiien Poa_pratensis, Fort Collins, Larimer Co.
Colo., June 5, 1976, Ovipesition (preoviposition?) 12:508 Poa agassizensis (W),
5 mi. SE Bailey, Park Co. Cole., May 31, 1877. Preoviposition, hent abdomen to
Distichlis spicata var. stricta, Jones Heole, Dinosaur Nat. Mon., Utah, June 11,
1973. Preoviposition or oviposition 12:35 on dead Bromus (Anisantha) ieciorum
inflorescence and two egas found on dead B. tectorum inflorescence stalks (in 30
X 5@ cm patch of dead B. tectorum; Sporobolus crypiandrus [W] clump 15 cm away,
Aristids purpurea [W1 tiny clump 15 em away), Van Bibber Creek, Jefferson Co.
Cole., Sept. 23, 1987, Oviposition (lot %1) 11:08 on dead Bromus teciorum stem
{naxt to 15 cm rock), and 1 egg found on dead B. tectorum inflorescence, hoth in
large B. tectorum sward downslope from Cercocarpus montanus bush {(Stipa comata
[W]l several clumps 15-60 cm away, Bouteloua curtipendula uncommon 3@ & BO cm
away, Sporebolus c¢ryptandrus [W]1 rare 58 cm away), Van Bibber Creek, Jefferson
Go. Coleo., Sept. 24, 1987. 3 eggs (lot ¥2) found on dead Bromus tectorum
inflorescences next to and near 28-cm-wide rock in B. tectorum sward in small
clearing below Cercocarpus bush (Siipa comata 5 clumps 18-40 cm away, Sporobolus
cryptandrus 5 clumps 7@ cm away, Bouteloua [Chendrosum] gracilis 1 m away), Van
Bibber Creek, Jefferson Co. Colo., Sept. 24, 1587. 1 eng (lot #3) found on dead
Bromus tectorum inflorescence in B, ieciorum sward above 20-cm rock deownslope
from Carceocarpus bush {(Bouteloua curtipendula B small clumps were at rock edge
and 15-4® ¢m away, S5tipa comata 4 clumps 10-25 cm away, Sporobalus cryptandrus
79 cm & | m away), Van Bibber Craek, Jefferson Co. Colo., Sept. 24, 18987. 1 egg
{lot #4) found on dead Bromus ftectorum leaf above a 25-cm rock on B. tectorum
sward downslope from Cercocarpus shrub {Anropyron [(Pascopyruml smithii var.
molle [Wl 30 cm away, Bouteloua gracilis 35 & 50 cm away, Stipa comata 40 & 40
cm away, Sporobolus cryptandrus 1 m away), Yan Bibher Creek, Jefferson Co.
Colo., Sept. 24, 198B7. 1 egyg (leot #5) found on dead Bromus teciorum
inflorescence in B._ tecdtorum sward b cm from 380 X 15 cm rock downsleope from
Cercocarpus bush (Bouteloua curtipendula many clumps 2-4@ away, Stipa comata 15
cM away, Sporpbolus cryptandrus 46 cm & 1 m away, Andropogon (Schizachyrium)
scopariys 6@ cm away, Carex probably pensylvanica heliophila | m away), Van
Bibber Creek, Jefferson Co. Colo., Sepft. 24, 1987. Eaoo (lot #B6) found on dead
Bromus tectorum inflorescence 5 cm above a 1B X 10 cm rock in big B. tectorum
sward downslope from Cercocarpus bush (Stipa comata S clumps 5-50 cm away,
Agropyron [Elymus, "Elviriqia"l dasystachyum (possibly trachycaulum) 3 clumps 38
cm away, Sporobolus crvptandrus 2 patches 1| m away), Van Bibber Creek, Jefferson
Co. Colo., Sept. 24, 1987. Egg (loi #8) found on dead Bromus iectorum
inflorescence clump 28 X 15 cm rock downslepe from Cercocarpus bush in B,
tectorum sward (Stipa comata common 5-78 cm away, Sporcholus cryptandrus several
E0-70 cm away, Van Bibber Creek, Jefferson Co. Cole., Sept. 24, 1887.
Oviposition (lot #12) 11:17 on dead Bromus tectorum inflorescence in B. tectorum
sward 79-180 cm from Cercocarpus bushes (Sporebolus cryptandrus common 15-180 cm
away, fAgrooyron [Elymus, "Elvirioia"] albicans EW] 2 small plants 20 cm away,
Stipa comata clump 50 cm away), prior to this oviposition the female hovered
over dead B. teciorum in several other clearinpgs among Cercocarpus alse (if the
hovering female runs cut of clearing she zooms over the bushes to the next
clearing and hovers again), Van Bibber Creek, Jefferson Ce. Colo., Sept. 25,
1987. Egg {(loi #14Xwith larva chewing its way cut) found on underside of
Bouteloua gracilis leaf below 20 cm rock in moderate Bromus tectorum sward
downslope from Cercocarpus bush (B. gracilis was all around, Sporobolus
cryptandrus 2 clumps 70-80 cm awayl), Van Bibber Creek, Jefferson Co. Colo.,
Sept. 25, 1887. Egg {(lot #15) found on dead Bromus tectorum inflarescence
beside 32 cm rock in thick B. tectorum sward Cercocarpus (H. juba often prefers
to oviposit in clearings several meters wide between Cercocarpus bushes)(Siipa
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comata common £5-180 cm away, sporobolus cryptandrus common <0-39 cm away,
Bouteloua curtipendula 2 clumps 1 m away’), Van Bibher Creek, Jefferson Co.
Colo.,, Sept. 25, 1987. Egg (lot #16) found on dead Bromus tsctorum
inflorescence amid rock pile in B. ifectorum sward downslope from 2 Cercocarpus
bushes (Carex prcbably pensylvapica heliophila 3 clumps 15-38@ cm away, Siipa
comata common 25-100 cm away, Sporcbolus cryptapdrus 2 clumps t m away,
Boutelouya gracilis 2 clumps B@-16@8 cm away), Van Bibher Creek, Jefferson Co.
Colo., Sept. 25, 1987. £E£gg (leot #17) found on dead Bromus tectorum
inflorescence in B. fectorum sward among big rocks downslope from Cercocarpus
bush {(8porobolus cryptandrus common 30-108 cm away, Aristida _purpurea clump | m
away, Stipa comata 3 clumps 4@0-100@ cm away, Carex probably pensylvanica
heliophila clump 40 cm away), VYan Bibber Creek, Jefferson Co. Cole., Sept. 25,
1987. Egg (lot #21) found on dead Bromus tectorum inflorescence stalk above 2@
X 15 ¢m rock in B, tectorum sward 3 m from Cercocarpus (Stipa comata common 18-

4@ cm away, Bouteloua curtipendula 4 clumps 20-100 cm away, Sporobolus

cryptandrus 3 clumps 38-35 cm away, Bouteloua gracilis clump B0 cm away), Van
Bibbher Creek, Jeffarson Co. Colo., Sept. 25, 1987. Egg (let #25) found on dead

Bromus tectorum inflorescence in B, tectorum sward above a 40 cm rock in
Cercocarpus clearing on a SE~facing point of ridge (Andropogon gerardii 5 clumps
20-35 cm sway, Stipa comata [W] common 25-100 cm away, Sporebolus ervptandrus
EWI & clumps 25-50 cm away, dead Bromus jsponicus Thunberg 2 dead shoots 386-50
cm away), Red Rocks, Jefferson Co. Colo., Sept. 30, 1887. Egg (lot #25) found
on underside of Bouteloua gracilis leaf among large clump of it (dead Bromus
iaponicus dead 3 & 2@ cm away, Stipa comata 2 clumps 4@ cm away, dead Bromus
tectorum 20 & 30 cm away?, Falcon County Park, Jefferson Ca. Colo., Oct. 2,
1987. 2 eogs (lot #27) found on Bouieloua gracilis leaves in a 25 cm row of it
{dead Bromus tectorum rare 5 cm away, dead Bromus japonicus occasional 10-30 cm
away, Stipa comata common 28-188 cm away?, Falcon County Park, Jefferson Co.
Colo., Oct. 2, 1987. 2 eaggs (lot #28) found on Bouteloua gracilis (B. gracilis
common B-~75 cm away, Stipa comata commeon 3@0-7@ cm away, Aristida purpurea clump
E@ cm away), Falcon County Park, Jefferson Co. Cole., Got. 2, 1987. Eung (lot
#29) found on Bouteloua gracilis (B. oracilis common 5-40 cm away, dead dead
Bromus japonicus common everywhere, Sitips comata 2 clumps 5 & 78 cm away,
Agropyron [Elymus="Sitanion"] glymoides ["Sitanion hystrix"lH W1l 2 clumps 10-40
cm away, dead Bromus tectorum 30 cm away, Bouteloua curtipendula big clump 50 cm
away ), Falcon County Park, Jefferson Co. Colo., Oct. 2, 1887. Epg (lot #30)
found on Bouteloua gracjlis (B. oracilis common 20-7@ cm away, Bouteloua
gurtipendula 3 clumps 45-50 cm away. Stipa comata 3 clumps 45-83@ cm away,
figropyreon [Elymus="Sitanion"] glymoides ["Sitanion hystrix"14 clumps 5@0-108 cm
away, dead Bromus japonicus scaitered all over, dead Bromus tectorum rare 20-60
em away), Falcon County Park, Jefferson Co. Cole., Oct. 2, 1987. Eog (lot #31)
found on Bouteloua aracilis 285 cm clump (B. gracilis 2 large clumps 20 & 3@ cm
away, dead Bromus japonicus scatiered all over 15 cm onward, Agropyron
iElymus="Sitanion"l elymoides ["Sitanion bystrix"l 2 clumps 5@ cm away,
Bouteloua curtipendula clump 5@ cm away, Stipa comata 2 clumps 50-85 cm away),
Falcen County Park, Jefferson Co. Cole., Oct. 2, 1887. Egg (lot #36) found on
Bouteloua nracilis (B, gracilis all over, dead Bromus japonicus uncommon 1@ cm
onward, Stipa comata 5 clumps 5@-90 cm away, Bromus teciorum uncommen 2 cm
onward), Falecon County Park, Jefferson Co. Colo., Oct. 2, 1987. Eog (lot &#37)
found on Boutelouwa gracilis (B. gracilis common 5-100 cm away, Sfipa comata
common 25-50 cm onward, dead Browmus japonicus uncommon 18 cm conward, dead Bromus
tectorum common 3@ cm onward), Falcon County Park, Jefferson Co. Cole., Oct. 2,
1987. Eog (lot #38) with Trichogrammatid exit hole found on Bouteloua gracilis
(B. aracilis all over, Stipa comata commen 30-70 cm away, dead Bromus japonicus
scattered all over 7 ¢m onward, dead Bromus tectorum scatiered all over 7 cm
onward, fAristida purpurea clump 90 cm away), Falcon County Park, Jefferson Co.
Colo., Oct. 2, 1987. 3 eogogs (lot #39) one with Trichogrammatid exit hole) found
20 cm apart on Bouteloua oracilis (B. oracilis thick, dead Bromus japonicus
scatiered 10 cm onward, dead Bromus tectorum scattered 18 cm pnward, Sporcholus
cryptandrus 2 clumps 40-100 cm away), Falcon County Park, Jefferson Co. Colo.,
Oct. 2, 1987. Egg (lot #48) found on Bouteloua gracilis (B. oracilis thick,
dead Bromus tectorum scatiered 10 cm onward, dead Brorus japonicus scattered 2
cm onward, Sporobolus cryptandrus 3 clumps 30-58 cm away), Falcon County Park,
Jefferson Co. Colo., Oct. 2, 1887. 2 eggs {(lot #42) found on Bouteloua gracilis
(B, gracilis thick, dead Bromus japonicus scattered, dead Bromus tectorum common
29 cm onward, Siipa comata common 15-180 cm away, Sporobolus gryptandrus 3
clumps 70-108 cm away), Falcon County Park, Jefferson Co. Colo., Oct. 2, 1987.
Eagg (lot #50) found on Bouteloua gracilis (B. aragilis common downslope, dead
Bromus tectorum thick all over, Stipa comata I[W1 4 clumps 5@-80 cm away),
Lookout Mitn., Jefferson Co. Cole., Oct. 3, 1887. Egg (lot #53) found on dead




stalk sticking up from fristida purpurea (W) clump (A. purpurea 5 clumps 40-108 119
cm away, dead Bromus tectorum thick, Stipa comata common 20-100 cm away),

Laokout Mtn., Jefferson Ce. Cole., Oct 3, 1887. Egg (lot #78) found on
Bouteloua gracilis (B, gracilis common 5-108 cm away, Andropogon gerardii common
15-50 cm away, Siipa comata 4 clumps B0-10@ cm away, Aristida purpurea clump 80
cm away, dead Bromus japonicus scattered 3@ cm onward, dead Bromus tectorum
scattered 35 cm away), Chimney Gulch, Jefferson Co. Colo., Oct. 5, 1887. £gg
{lot #71) found on Bouteloua gracilis in B, gracilis sward (Andropogon gerardii
common 40-80 cm away, dead Bromus tectorum scattered 28 cm onward, dead Bromus
japonicus scatiered 3@ cm onward, Stipa comata 3 clumps 50-85 cm away, Aristida
purpurea clump 85 c¢m away), Chimney Gulch, Jefferson Co. Colo., Ocgt, 5, 1387.
Fog (lot #72) found on Bouteloua qracilis in B. gracilis sward {(dead Bromus
tectorum scattered 20 cm onward, dead Bromus japonicus scattered 20 cm cnuward,
Stipa comata 2 clumps BO-18D cm away, Acistida purpurea clump 1 m away,
fndropogon _gerardii 3 clumps 80-100 cm away), Chimney Gulch, Jefferson Co.
Colo., Oct. 5, 1887. Egg {(lot #73) found on Bouteloua gracilis small clump
below ¢liff (B. gracilis commoen 30-100 em away, dead Bromus tectorum thick to
one side of eqqg, Andropogon gerardii 4 clumps BG-10@ cm away, Sporobolus
cryptandrus common 80-100 cm away, Stipa comata clump 1 m away), Chimney Gulch,
Jefferson Co. Colo., Oct. 5, 1987. Eog (lot #74) found on stem in big Bouteloua
gracilis clump {(B. gracilis thick 46-100 cm away, dead Bromus tectorum common 5-
100 cm away, Stipa comata clump 1 m away, Sporcboius cryptandrus clump 1 m
away ), Chimney Gulch, Jefferson Co. Cole., Oct. 5, 1987. Egg (lot #76) found on
Bouteloua gracilis (B. gracilis common 30-50 cm away, dead Bromus tectorum
scattered 3 cm onward, Stips comata common 20-80@ cm away, Aristida purpurea
clump ! m away, Andropogon oerardii 880-100 cm away, dead Bromus japonicus 2
spots 35-80 cm away), Chimney Gulech, Jeffersen Co. Colo., Oct. 5, 1987. 2 eggs
{lot #77) on Bouteloua gracilis in B. gracilis sward (B. qgracilis common B-8@ cm
away, fristida purpurea clump | m away, Siipa comata frequent 35-80 cm away,
Andropogon gerardii present 70-10@0 cm away, dead Bromus japonicus 2 clumps 25-88
cm away, dead Bromus tectorum scattered 1@ cm onward), Chimney Gulch, Jeffarson
€o. fole., Oct. 5, 1987. Eag {(lot #79) found on Bouteloua gracilis at big rock
edge (B. gracilis common @-78 cm away, dead Bromus teciorum common 5 cm onward,
Stipa comata common 20-7@ cm away), Chimney Gulch, Jefferson Co. Colo., Oct. 5,
1987, Egg (lot #84) found on dead Bromus tectiorum infleorescence in thick B,
tectorum sward in clearing among Cercocarpus and Populus angustifolia shrubs (B,
tectorum live shoots common in sward, dead Bromus japonicus common 96-100 cm
away, Agropyron [Leymus] ambiguus 9@8-100¢ cm away), E face Lookout Mtn.,
Jefferson Co. Colo., Oct 5, 1987, Egg {lot #B8E6) found on tead Bromus teciorum
inflorescence in thick B. tectorum sward {B. tectorum green sprouts common,
Agropyron [Leymusl ambiguus common 36-18@ cm away), E face Lookout Mtn.,
Jefferson Co. Colo., Oct 5, 1987, 3 egos (let #B9) on Bouteloua gracilis in big
sward of it {dead Bromus_teciorum common & cm onward, Stipa comata 2 clumps 40
cm away, Sporobolus cryptandrus clump 9@ cm away, Aristida purpurea 1.3 m away),
E face Loockoui Min., Jefferson Co. Cole., Oct 5, 1987. Egg (lot #98) found on
Bouteloua aracilis (B, oracilis common 5-7@ cm away, dead Bromus japonicus
uncommeon 20 cm onward, dead Bromus tectorum commen 15 cm onward, Stipa comata 3
clumps 50-8@ cm away, Sporobolus cryptandrus clump 1 m away?, E face Loockout
Mtn., Jefferson Co. Colo., Oct &, 1887. Egg (lot #92) found on Bouteloua
gracilis in B, gqracilis sward (Stipa comata 5 clumps 38-5@ cm away, dead Bromus
tectorum common 5 cm onward), E face Lookout Min., Jefferson Co. Colo., Oct 6,
1987. Egg (lot #33)(Trichogrammatid wasp emerged Oct 27, 1387) found on dead
Bromus tectorum stem in Bouteloua aracilis clump in B. gracilis sward (B,
tectorum green sprouts very common § cm onward, Sporobolus crvptandrus 1.5 cm
away), E face Lookout Min., Jefferson Co. Colo., Oct 6, 1987. Egg (lot #34)
found on Bouteloua gracilis stem in giant B. gracilis sward {(dead Bromus
tectorum very thick 3 cm onward, Sporobolus cryptandrus | m away), £ face
Lookout Min., Jefferson Co. Colo., Oct B, 1987. Egg (lot #36 ) (Trichogrammatid
wasp emerged Oct 23, 1987) found on Bouteloua gracilis in big sward of it (dead
Bromus tectorum thick 3 cm onward, Stipa comata 3 clumps 3@-100 cm away,
Aristida purpurea 3 clumps 30-100 cm away), E face Lookout Min., Jefferson Co.
Colo., Oct B, 1987. Egg (leot #97) found on Bouteloua gracilis in B. gracilis
sward {(dead Bromus_tectorum thick & cm onward, Aristida purpurea common 15-50 cm
away, Stipa comata 4 clumps 15-90 cm away, dead Bromus japonicus clump 78 cm
away), E face Lookout Min., Jefferson Co. Colo., Oct &, 18987. 3 egps (lot #108)
on dead Bromus tactorum inflorescences (one on spine from seed) 25 cm apart in
thick B. tectorum sward in @ hollow formed by a boulder outcrop on peint of
ridge and by a Cercgcarpus bush (B. tectorum green sprouts 28 cm from first eaog
and right under other two egps, Siips comata clump 1 m away), Cherry Gulch,
Jafferson Co. Colo., Qct 7, 1987, Egg {(lot #1i@) found on dead Bromus tectorum
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inflorescence stalk in thick B. tectorum sward in nollow among boulders and 3
Cercocarpus bushes on same ridge point as lot 169 (B. tectorum green shoots 3@
cm away, Stipa comaia 2 clumps 45-8@ cm away), Cherry Gulch, Jefferson Co.
Cole., Oct 7, 1987. Egg (lot #111) found on dead Bromus itectorum seed shell in
thick B. tectorum sward between boulder and 3 Cercocarpus hushes on same ridge
point as lot 199 (green B. tectorum shools under eag, Siips comata clump 78 cm
away ), Charry Bulch, Jefferson Co. Colo., Oct 7, 1887. This ridge point (lots
188-111) was the only place to have a thick B, tectorum sward and was the only
place to have Hesperia eggs despite searching elsewhere. Egg (lot #112) found
on Bouteloua gracilis in large cleasring (B. gracilis common @-8@ cm away, Siipa
comata common 3G-100@ cm away, dead Bromus tectorum 2 clumps 6B-78 cm away,
firistida purpurea clump 1.2 m away!}, Red Rocks, Jefferson Co. Cole., Oct B,
1987. 4 eggs (lot #113) on tiny 3 cm Bouleloua nracilis clump in broad clearing
edged by juniper and Cercocerpus (B. gracilis common 18-180 cm away, Stipa
comata common 25-1@8 cm away, Boutelous curtipendula clump 1 m away, Aristida
gurpurea clump 5@ cm away, Aaropyron [Pascopyruml smithii 80-1@@ cm away, dead
Bromus tectorum uncommon 3@ cm onward), Red Rocks, Jefferson Co. Colo., Oct 8,
1887. Eag (lot #ii14) found on Boutelous gracilis (B. gracilis 79-8@ cm away,
Stipa comata common 25-98 cm away, Agropyron [Pascopyruml smithii common 25-10@8
cm away), Red Rocks, Jefferson Co. Colo., Oct 8, 1987. Epg ¢(lot #115) found on
Thlaspi arvense stem in Bouteloua gracilis clump in broad clearing (B, gracilis
commont @-100 cm away, Stipe comaia common 15-7@ cm away, Aristida purpurea clump
5% cm away, dead Bromus japonicus clump 45 cm away), Red Rocks, Jefferson Co.
Colo., Oct 8, 1987. Egg {(lot #117) found on Bouteloua gracilis in broad
clearing (B. gracilis common @-98@ cm away, Boutelouwa gurtipendula freguent 20-70
cm away, Stipa comata common 25 cm onward, Agropyron [Elymus, "Elytrigia"]l
albicans common 40-182 cm away, Andropodon gerardii clump 1 m away, dead Bromus
tectorum scatiered 48 cm onward), Red Rocks, Jefferson Co. Colo., Oct B, 1387.
Egg (lot #118) found on Boutelcua gracilis in broad clearing (B. gracilis common
D-180 cm away, Bouteloua curtipenduls 2 clumps 28-8@ cm away, Stips comata
common 20-8@ cm away, dead Bromus tectorum scattered {8 om onward?, Red Rocks,
Jefferson Co. Cole., Oct B, 1887. Hatched sgg (lot #114) found on Bouleloua
gracilis in broad 4 m clearing (B, gracilis common @-100 cm away, Stipa comata
common 25-100 em away, dead Bromus ftectorum scattered 5 cm onward, Larex
probably pensylvanica heliophila 2 clumps 3@ cm away, Bouteloua curtipendula
clump 1.2 m away!, Red Rocks, Jefferson Co. Colo., Oct 8, 1887, Eaog {(leot #122)
found on Bouteloua gracilis in broad juniper-Cercocarpus clearing (8. gracilis
common @~BO cm away, Bitipa comata common 35-1@@ cm away, dead Bromus teciorum
scattered 20 cm away}, Red Rocks, Jeffersen Co. Colo., Oct 8, 1987. Egg (lot
¥123) found on Boutelous gracilis in large B. gracilis sward 0-180 cm away
(Cercocarpus and junipers {-4 m away){dead Bromus tectorum scattered 28 cm
onward, Siipa comata common 3@-100 cm away, Bouteloua curtipendula 2 clumps 1.2
m away}, Red Rocks, Jefferson Co. Cole., Oct 8, 1887. Eogg (lot #124) found on
Bouteloua gracilis in small Cercocarpus—~juniper clearing (B. gracilis @-5@ cm
away, Stipa comata common 15-18@ cm away, (arex probably pensylvanica heliophila
90-108 cm away, Aristida purpurea clump 1 m away), Red Rocks, Jefferson Co.
Colo., Oct 8, 1887. Egg (lot #127) found on Bouleloua gracilis in open area (B,
gracilis commen @-108 cm away, Siipa comata frequent 15-100 cm away, dead Bromus
japonicus scattered ® cm onward, dead Bromus tectorum uncommon 28 cm onward,
Carex probably pensylvanica heliophila 1 m away), Red Rocks, Jefferson Co.
Colo., Oct B, 1987. Egg (lot #128) found on Bouleloua gracilis in open area (B,
gracilis common @-100 cm away, 3tipa comats 10-100 cm away, dead Bromus
japonicus scattered 28 cm onwaqrd, dead Bromus tectorum uncommon 20 cm away,
Carex probably pensylvanica heliophila 1 m away), Red Rocks, Jefferson Co.
Colo., Dct 8, 1887, Egg {(lot #13@) found on Bouteloua gracilis in open area (B.
gracgilis common @-18@ cm mway, Stipa comata common 15 cm onuard, dead Bromus
tectorum rare 10-9@ cm away), Red Rocks, Jefferson Co. Coleo., Oct 8, 1987. Eog
(lot #131) found on Bouteloua gracilis in open area (B. gracilis cammon @-78 cm
away, Stipa comata common 16-100 cm away, dead Browus teciorum rare H58-90 com
awyay), Red Rocks, Jefferson Co. Cole., Oct 8, {987. Eogo {(lot #132) found on
Bouteloua gracilis in hroad clearing (B. gracilis common 0~1800 cm away, Stipa
comata common 20 cm onward, dead Bromus tectorum rare 40—-30 om away), Red Rocks,
Jefferson Co. Colo., Oct 8, 1987, Egg (lot #133) found on Bouteloua gracilis in
broad clearing (B. gracilis common @-69 cm awsy, Siipa comata common 52 cm
onward, dead Bromus fectorum 40-10@ cm away, larex probably pensylvanica
helipphila 3 clumps B@-180 cm away?), Red Rocks, Jefferson Co. Colo., Oct 8,
1987, 2 eggs (lot #134) found on Boutelouwa gracilis in clearing (juniper 3 m
away, 2 Cercogarpus | m away){B. gracilis common @—-B@ cm away, Carex probably
pensylvanica heliophila 78-120 cm away, Siipa comata common 6@-100 cm away,
Muhlenbergia montana [W1 4@-90 cm away, dead Bromus tectorum common 30 cm




onward), Red Rocks, Jefferson Co. Celo., Oct. 8, 1987. Egg (lot #138) found on
Bouteloua gracilis (B, gracilis common 0-108 cm auway, Carex prohably

pensylvanica heliophila 28-899 cm away, dead Bromus tectorum scattered 15 cm
onward), Red Recks, Jefferson Co. Colo., Qct. 9, 1987. Egg {(leot #i142) found on
Bouteloua gracilis on open area below cliff (B, gracilis common B8-70 cm away,
Btipa comata Z clumps 50-55 cm away, dead Bromus tectorum 4 spots 15-70 cm away,
Lycurus phlepides [W] 4 clumps 80-120 e¢m away [a rare grassl), Red Rocks,
Jefferson Co, Cele., Oct. 9, 1887. Egog (lot #143) found on Bouteloua gracilis
clump with many inflorescences and other tall clutter (B, gracilis frequeni 8-8@
cm away, dead Bromus tectorum very common 5 cm onward, Sporehbelus cryptandrus
cemmon Z0-80 cm away, dead Bromus japonicus scattered 20 om onward), Red Rocks,
Jefferson Co. Colo., Oct. 8, 1987. 3 engs (let #144) found on Bouteloua
gracilis in neok of cliff boulder in Cercocarpus-juniper clearing (B, gracilis
#-4@ cm away, dead Bromus_tectorum common 5 cm onward, dead Bromus iapanicus
scattered 1@ cm onward, Stipa comata 2 clumps 98-18@ c¢m away), Red Rocks,
Jefferson Co. Cole., Oct. 8, 1887, Egg (lot #146) found on dead Bramus tectorum
inflorescence (seed) in thick B. tectorum sward below 8@ cm rock on sloping
ridgetop (in broad clearing of boulder 1.5 m upslope and 4 Cercocarpus 3.5-4 n
away ) Bouteloua curtipendula 6 clumps 5-10@ cm away, Andropogen gerardii common
45-190 cm away, Sporobolus crvptandrus 3 clumps 9@-180 cm away, Stipa comata 3
clumps 5@-80 cm away), Indian Gulch 1 mi. W Golden, Jefferson Co. Colo., Oct.
13, 1987. Oviposition 11:25 on dead Bromus tectorum inflorescence {(on underside
of horizontal peduncle at base of drooping spikelet pedicels) 1@ cm above
ground, among rocks in large B. tectorum sward on S-facing slope, several bushes
and trees 2-3 m away, (B. teciorum @-10 m, no green B. iectorum seedlings
present , Sporcboelus cryptandrus 28, 40, 50, 50, 80, 90, | m, Stipa comats B8,
Bouteloua gurtipendula 38, 40-9@ common), Apex Gulch, Jefferson Co. Colo., Sept
3, 1988. Oviposition 13:47, she hovered for 1-2 minutes over grassland lacking
dead grasses with little Bouleloua gracilis, landed on dormant Poa secunda var.
sandbergii (sapdbergii is a synonym of secunda in the latest Colo. flora, but is
listed as a species in a Great Plains flora and a North American plant
checklist, se I will call it & variety here) and laid egg (which later hatched)
on horizontal dead leaf 2 cm above ground, and another egg found there (which
failed to Hatch) on vertical broader dead F. secunda var. gandbergii leaf "2 em
above ground (P, secunda var. sendhergii 8, 8, 15, 15, 20, 20, 3@, 58, 60-80
common, all dormant, Stipa comata 15, 20, common 30 em onward, Sporobolus
cryptandrus 15, Carex probably pensylvanica heliophila 80, Aristida purpures 18,
15, 40, 4@, 45, 60, B®, Oryzopsis exigua 2@, 30)1 | egg (which failed to hatch)
found on vertical green fAristida purpurea leaf and 2 eqgs (which later hatched)
found on horizontal dead Ppa secunda var. sandberpii leaf {(all 3 eggs in 7 cm
uide clump of dormant P. secunda var. gandbernii, 12-15 cm from oviposition
13:47)(P, secunda var. sandhergii 0-18, 20, 5@, 55-85, Stipa comata 15, 15, 15,
ete, thick, Sporobelus cryptandrus 25, Oryzopsis exigua 48, 45, Aristids
purpures 5-8, 6@, 70); eogg (which did not hatich) found on green Stipa comats
leaf 12 em above ground {8-15 cm from last 3 eggs and “15 em from oviposition
13:47)(8, comata 16, 20, 20, 20, 30 cm onward common, dormant Ppa sscunda var.
sandberqgii 8-15, 15, 45-75, Aristida purpurea 15, 26, 65, 70, Ocvzopsis_exioua
4@, 50, Sporobolus cryptandrus 20); egg (which later hatched) found (30 ecm from
previous Stipa comata egg, 4@ cm from oviposition 13:47) on green firistida
purpurea leaf (A, purpurea @0-1@, 30, 3@, 30-50, 90 common, §. comata 8, 18, 15,
28, 20, 20, 3B etc. common, dormant Poa secunda var. sandbergii 30, 38-50, 4@,
etc., Oryzopsis exigua 50, 60, Sporobolus cryptandrus 58); all on gentle N-
facing grassland on sloping small ridgetop just SE Turkey Creek Can. entrance
(8. Conley gravel gquarry), Jefferson Co., Colo., Sept. 16, 1888. Egg (which
later hatched) found 8 cm above ground on dead Pga secunda var. sandbernii
sheath (dormant P. sscunda var. sandbergii plants with new 1-2 cm high green
shoots -8, 5, &5, 8, 15, 20, 25, etc. onward thick, Aristida purpurea 8-12,
Sporobolus crypitandrus 70, Siipa comata 3, 8, 18, 18-15, 15, 15, 13, 20, 20 cm
onward thick, Boutelous gracilis 25-3 m thick on one side of eggl)s egg (which
did not hatch) found on dead Foa secunda var. sandbernii leaf Z cm above ground
(P. secunda var. sandbergii dormant plants with many new shoots ©-28, 10, 12, 15
etc., thick all over, Sporobolus cryptandrus 30, 35, 58, 60, Stipa comata 7-15,
8, 13, 26, 20, 25 etc. thick all over, Aristida purpurea 25, 65, 65, Poa
comprassa 8-15, 20); the previous two egos were on gentle N-facing sloping small
ridgetop grassland piece just SE of the eags of Sept. 16, 1988; egg (which later
hatched} found on dead vertical Poa secunda var. gandbergii blade 2 cm above
ground (P, secunda var. sapndbergii @-1 m very thick, tiny green shoots 4, 4, 4
etc., Sporecbolus cryptandrus 12, 20-25, Stipa comata 20, 25, 3@, 35, 85, 90,
fAgropyron [Pascopyruml] smithii 16, 18, 15, 15, 20, 25, Aristids purpurea 10, 30,
85, 1 m, dead Bromus japonicus 15, Bouteloua gracilis 35-1 m); egg {(which later
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hatched: found (Zo cm from 1asi eqg’ on horizental dead Peoa secunda var.
sandbergii leaf 4 cm above ground (P._ secunda var. sandberngii 7, 10, 16, 16, 10,
15, 18, 20~1 m thick, no green shoots seen, Stipa comata 6, 17, 45, 50, 88,
Sporobolus cryptandrus 15-22, 20, Agropyron [Pascopyruml smithii 15, 17, 18, 18,
18, 20 cm etc. common, Aristida purpurea 35, 60, 70, Boutelous gracilis 5@-1 nm,
dead Bromus jsponicus 25); egg {(which did not hatch) found on horizontal dead
Poa secunda var. sandbergii leaf 1.5 cm above ground (P, segunda var. sandbergii
@-1 m very thick, green | om shoois 4, 7, 7, 7 ete., fAristida purpurea 3, 17-40,
28, 3@, 30 onward common, Stipa comata 4, B0, Aoropyron [Pascopyrum] smithii 12,
15, 20, 26, 20, etc. common, Qryzopsis exigua ' m, Bouteloua gracilis 50-55);
eng (which later hatched) found (ihis and the last egg were | m from the
previous twe eags) on dead Agropyreon [Pascopyruml smithii stem 5 cm above ground
{dormant Ppa secunda var. sandbergii 2-8, 1@-15, 15, 15-3@, 38 efc. very thick,
new shoots 4, & etc., A. smithii 7, 7, 17, 286, 25, 25, 25 etc. common, Aristida
purpurea 1, 3, 4, 20-25, 22-3@, 25-30, 35, 70, Sporobolus cryptandrus 75,
Oryzopsis exigua 40-80@, Stipa comata 17-2b5, B8, BS, 70)s egg {(which later
hatched) found on vertlcal dead Poa secunda var. sandbergl leaf 2 cm above
oround (dormant P, secunda var. sandbernii thick @-2 m, new shoois 7, 8, 10
etc., Aristida purpurea 2, 15-3b, 30-45, 35-40, 4B-45, etc., Stipa comata 75,
fioropvron [Pascopyruml smithii 7, 7, 9, 15, 17, 17, 20 etc. common, Poa
agassizensis? S0-1 m, Bouteloua gracilis 9@, Oryzopsis exiogua 1 m); the last §
eggs were all on a 4 m wide flat area in a small grassland on gentle N-facing
slope below chaparral 1/3 km 55E of oviposition 13:47; the following eaggs were
B9 m to the E on N~facing rocky hillside among oak, Rhus irilobata, and
Cercocarpus bushes at lower edge of chaparral; egg (which later hatched) found
on dead Bouteloua gracilis leaf 2 cm above ground (B. gracilis 0-78, Carex
probably pensylvanica heliophila 18, 17, 17, 208, 25, 30, 35, etc., Agropvron
[Pascopyrum} smithii 15, 18, 20-30, 30 etc., Poa agassizensis 35, 75, 80, Pga
arida 36, 5@, 5@); B egos (5 later hatched, | did not hatch) found (25 cm E of
last =gg) on Bouteloua gracilis leaves 3 cm above ground (B, gracilis @-58,
figropyron [Pascopyruml smithii 17, 20, 4@, Carex probably pensylvanica
heliophila 26, 20-1 m, 36, 30, 40, 40, Poa apassizensis 50~1 m, 72-1 m, Poa
arida with new shoots 1@0-15, 20-30, 3@8); all just SE Turkey Creek Can. entrance
(S. Cooley gravel quarry), Jefferson Co. Golo., Sept. 2@, 1988. Egg (det. by
eqn and hatched larva) found 14:08 on Koeleria macrantha (k. macrantiha 15-38,
35, Stipa comata 28, common 30-100, Carex probably pensylvanica heliophila 6@~
80, Oryzopsis exigua bB-19@, Boulelous gracilis BS5-18@, Sporobolus crvptandrus
45-6@), Red Rocks, Jefferson Co. Cole., June 25, 1983. Three ovipositions, she
flew "7 times and kept returning to bottom of small gulch where the shale was
wet and gooey and covered with lush Poa compressa (commonest in botiom of gulch)
and Poa_pratensis (slighily later in growth, commoner on side of gulch):
oviposition 12:35 on P. compressa (P. compressa @-100 cm, Poa pratensis 5@,
foropyron [Pascopyruml smithii 5@, Marigscus? 0-10@); ovipesition 12:36 on P.
compressa (P, compressa ©-100, P, prafensis BE@, Eleocharis palusiris 5-100,
Carex xerantica [brevier?] 5@, Scirpus americanus [ "Schoencplecius pungens"]
5@0); oviposition 12:37 on probably figropyron (Pascopyrum) smithii (leaves not
hoat-tipped as is Poa){P. pratensis 1@-10@ cm and perhaps nearer, though scme of
these were perhaps A, _smithil, Juncus arcticus ater 18-2@, E. palustiris 10-160);
Horsetooth Res., Larimer Co. Colo. May 2B, 1998. 2 egas found on Boutelcua
gurtipendula dead dried narrow leaf tips "5 om above ground; S-—facing slope,
Lookout Min., Jefferson Co. Colo., Sept. 20, 1998@. Late spring juba prefer to
oviposit on various green arasses {(Poa compressa, pratensis, agassizensis,
Keeleria, perhaps Agropyron smithii-~and in Calif. Agrostis idahoensis,
Deschampsia elengata, Stipa nr. nevadensis), fall females oviposit on Boutelous
gracilis, dead Bromus tectorum, and dormant Poa secunda var. sandbergii, rarely
on Bouteloua curtipendula, Arisiida purpurea, and Siipa comata (in Calif. often
on dead Bromus rubens seed heads). ©On Boutelous gracilis mest eogs are laid on
short plants free of aerial clutter, on the lower edge of a clump where the
clump hangs out over a slope and has better aerial access; on P, s, var.
sandberai oviposition is similar; but on Bromus fectorum eggs are laid on the

dead inflorescence "15 cm above ground. 1In 3.5 hours of searching for eggs at
Red Rocks, Jefferson Co. Colo., Sepi. 30, 1887, only the one egg was found,

evidentily because ithis was the only spot with a big B. _tectorum sward. B.
tectorum is & winter annual qrass (like winter wheat); the seeds fall in May—
July (rarely as late as Oct.}, and sprout in late summer—fall (sprouting earlier
in moister spots) so the sprouting leaves are G-10 cm long in Oct., then they
are dormant in winter and grow and mature in spring. Bromus japonicus is also
an annual grass and also is dead in Sept.-Oct., bui dees not have areen sprouts
then, and no eaggs were found on it. Poa secunda var. sandbergii (Poa sandbergii
of some floras, but most recent floras treat sandberaii as a synonym of sscunda,




a single variable species) is known from "mesas and foothills” in ithe Front 123
Range but I found it only at one locality. It is a perennial, but is spring-
flowering and withers and dries by summertime; the clumps in Sept. were sirauw-
yellow and dormant (appearing dead) but close inspeciion revealed that a few
small 1-cm-long green leaves were growing from the clump base (or would grow
within a few waeks), so this grass behaves as a winter annual, the leaves
emerging in mid Sept.-Oct., the plant maturing and setting seed by the next
June, then turning straw-colored and appearing dead in July-early Sept.
Clearly, Ppoa secunda var. sandbergii is a faverits oviposition site even thouah
it appears dead. It would seem that females like io lay eggs on dead grass
bunches (including dead Bromus tectorum inflorescences and “dead" Poa secunda
var. sandbergii clumps) because the new shoots there are the most succulent
grasses available in Sept.-Oct. for young larvae and these grasses are lush and
green the next April~May as well. Most Sept.-Oct. grasses are dry or aven
brown, so, paradoxically, the female can provide the lushest food for her larvae
by laying eggs on grasses that appear dead. Lab larvae eat Bromus tectorum new
leaves as well as Ppa pratensis. 0Only 7 hosiplant records are available for the
first (late May-June!) generation of H, juba, when various green grasses (three
Poa species, and probably fgropyron [Pascopyruml gmithii) were chosen, and
Bouteloua gracilis is probably an occasional choice of females in the foothills
(Bromus tectorum and Poa secunda var. sandbergil are senescent then); then the
Sept. generation prefers Beouteloua gracilis (bacause most other grasses are
dried up then) and the effectively winter annuals Browmus fectorum and Poa
secunda var. sandbergii. H. Jjuba oviposits on or near ridgetops much more often
than on slopes or flats. Shapire (1981b) claimed that juba overwinters as
adults, and that adult overwinierers were the adults caught in June. My
research ohviocusly proves that juba cverwiniers as voung larvae (probably about
2nd stage usually, probably 1st and 3rd stage sometimes). H. juba and H.
leonardus pawnee engs always hatch in the lab (whereas H. comma engs hibernate,
though some hatch after a menth or two in the lab}, and juba larvae grow very
fast (the fasiest Hegperia) and pupate as early as late Nov.-early Dec. in the
lab for an oviposition to adult time of as little as two months, versus three
manths or more in mosi Hesperia (Sceti 1875c). Thus juba larvase have plenty of
time to mature in fall and spring to produce adults in mid May—June. Additional
strong proof ihat juba adults do not hibernate is that adults are not found in
March-mid May in Colerado, when true overwintering adult butterflies are common.
Thus there are two yearly flights in Cole. Early stages: EGD white, no color
change, no basal flange or a very weak ome. FIRST-STAGE LARVA yellowish-cream,
becoming creamy-tan or greenish—tan, neck and T!1 brown wiih black collar edged
anteriorly by white, anterior seta on AI® short {(slightly shorter than H.
commals; head black. All Hesperia first-stage larvae have four setae in the
foliowing pattern on the prothoracic shield: three anterior setae (D1, XO1, and
XD2) and one smaller posterior seta (D2) behind XD1 {(thus the drawings of C. D.
MacNeill [i8B41 for H. comma etc, need some improvement), MATURE LARVA dark-
brown with a slight greenish tinge, four transverse brownish-green ridges on
rear of each segment, middorsal i-mm-wide dark-brown line on ahdomen (this a 1-
mm—wide green band on one larva), prothoracic shield black, narrowly-edged
anteriorly with white, tiny white curves near T1 spiracle, spiracles black; head
black, a cream stripe along coronal sulcus. PUPA dark-brown, abdomen ochre with
rear of each segment chitin-brown, a middorsal brown line on A2-7 and a weak one
on TZ2-A1, abdomen covered with transverse brown dashes, between AB & A7 are 2
ventral black patches, a brown dot is veniroposterad of each abdomen spiracle,
eye has tan mottling, two tan paiches are on top of head, top of thorax mottled
tan (with two long brown streaks on T1 and a long anteriorly-convex bowl-shaped
brown curve on top of T2 and another on T3}, proboscis extends @.5~1 mm beyond
wings; one pupa was dark—green {abdomen greenish-ochre} when young, turning
almost-unspotted tan (wings pale-brown); cremaster fairly long with straight
lateral margins and hooked crockets. The cremastier varies in shape in Hesperia:
H. uncas has a long cremaster also but it has long unhooked crochets; H. ptice
and H., viridis have a short narrow-tipped cremaster (with convex lateral
margins), and H. comma assiniboia, H. comma colorado, H. pabhaska, H. lsonardus
montana, and H. leonardus pawnee also have a narrow cremaster with hooked
crochets (which is evidently short also, Scott 1975c); MacNeill (13E4) stated
that H, columbia and H. lindseyi have a long cremaster with hooked crochets.
Hesperia comma oroplata Scott. Oviposition 11:19 Bouteloua {(Chondrosum)
agracilis leaf underside (B, gracilis @-188, fAgropyron [Elymus=8itanion]
?lonnifolius 20, 25); Z eags found on Bouteloua gracilis (B. gracilis 0-100,
Stipa comata both "1@, "40 cm); Bear Creek, Chaffee Co. Colo., Sept. 5, 1980.
Carex occcurs at this site only on N-facing slopes, where H. comma alsc flies.
Hesperia comma assiniboia (Lyman){=ochracea Lindsey). One egg found on
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fndropopon (sghizachyrium? scoparius (previcusly misidentified as .
saccharcides [B1), | mi. N Chessman Res., Sept. 3, 1971. 8 eggs found on Carex
sp. (B), 3 eggs found on fAndropogon (Schizachyrium) scoparius (previously
misidentified as A, sacchareides EBl), 3 egogs found on Arenaria fendleri Gray
(G) leaves, all eggs with the characteristic basal flange of comma, and ons
oviposition on Bouieloua (Chondrosum’) gracilis (B), all | mi. N Cheesman Res.
Jefferspn Co. Colo., Sept. 7, 1971. QOviposition 11:46 B. gracilis (B},
Nighthawk , Douglas Co. Colo., Sept. 1, 1878. Oviposition 12:@1 on dead Bromus
(fnisantha) tectorum inflorescence stalk under Berberis repens (a few B.
tectorum green shoots were there, Androponon gerardii clump 20 cm away,
fiaropyron [Pascopyruml smithii 20 & 30 cm away, Andropooen (Schizachyrium)
scoparius 1 cm away), Van Bibber Cresk, Jefferson Co. Colo., Sept. 23, 1587.
Oviposition 12:30 on underside of Siipa comata leaf (Bouieloua gracilis 25 cm
away, Poa sp. 25 cm away, Andropogon gersrdii 1 m away), Van Bibher Creek,
Jefferson Co. Colo., Sept. 23, 1987. Oviposition 1@:58 on underside of Pog
pratensis (W) leaf, Van Bibber Creek, Jefferson Co. Colo., Sepi. 24, 1987. 1
egn (lot #2) found on dead Bromus teciorum inflorescences near 20-cm~wide rock
in B, tectorum sward in small clearing downslope from Cearcocarpus bush (Stipa
comata 5 clumps 18~40 cm away, Sporohelus crvptandrus 5 clumps 78 cm away,
Bouteloua gracilis 1 m away), Van Bibber Creek, Jefferson Co. Colo., Sept. 24,
1987. 1 eog {(lot #3) found on Bouteloua curtipendula leaf beside 20 ¢m rock in
Bromus teciorum sward downslope from Cercocarpus bush (B. curtipendula B small
clumps were at rock edge and 15-40 cm away, Stipa comata 4 clumps 19-25 cm auway,
Sporobeolus cryptandrus 78 cm & 1 m away}, Van Bibber Creek, Jefferson Co. Colo.,
Sept. 24, 1987. 1 epg (lot #4) found on dead Bromus tectorum inflorescence
above a 25-cm rock on B, teciorum sward downslope from Cercocarpus shrub
(Agropyron [Pascopyruml] smithii [W] 30 com away, Boutelpua gracilis 35 & 50 cm
away, Stipa comata 49 & 40 cm away, Sporobelus cryptandrus | m away), Van Bibber
Creek, Jefferson Co. Celo., Sept. 24, 1987. & epgs (lot #8) found 1-2 cm above
ground on side of Carex pensvlvanica heliophila (W) leaves, at lower edge of
large boulder, Van Bibber Creek, Jefferson Co. Colo., Sept. 24, 1987. 2 eggs
(lot #10) found on underside of Boutelous gracilis leaves, in a sward of B,
gracilis and a little dead Bromus teciorum (Sporobolus crypiandrus two patches
2@ cm away, Stipa comata W] one clump 25 cm away), Van Bibber Greek, Jefferson
GCo. Celo., Sept. 25, 1987. Egg (lot #11) found on underside of dead Bromus
tectorum inflorescence in B, teciorum sward above a 3@ X 20 cm rock, 80 cm
downslope from Cercocarpus bush (Stipa comata 5 clumps B-30 cm away, Sporebolus
gryptandrus clump 45 cm away, Bouteloua curtipendula 560 cwm away), Van Bibber
Creek, Jefferson Co. Colo., 8Bept. 25, 1987. Ego (lot ¥13a) found on underside
of Andropogon {Schizachyrium) scoparius leaf in 30 X 20 cm clump of it {A. [§.]1
scoparius 2 othar clumps 15-3@ cm away, Stipa comata 2 clumps 25-30 cm away,
Sporobolus cryptandrus 2 clumps 380 & E@ cm away), Van Bibber Creek, Jefferson
Co. Colec., Sept. 25, 1987. Egg (lot #i3b’ found on underside of Andropogan
{8chizachyrium) scoparius leaf (A, [8.] scoparius 2 other clumps 25 cm away,
Stipa comata clump 15 cm away, Sporobolus cryptandrus 2 clumps 4@ cm away), Van
Bibber Creek, Jefferson Co. Cole., Sept. 25, 1987. Egg (lot #18) found on dead
Bromus tectorum inflorescence stalk next to 15 cm rock in B, tectorum sward in
Cercocarpus clearing (Stipa comaita common 5-48 cm away, Sporebolus cryptandrus
common 15-70 cm away), Van Bibber Creek, Jefferson Co. Cale., Sept. 25, 1987.
Egg (lot #13) found on dead Bromus tectorum inflorescence stalk beside 35 em
rock in B. tectorum sward, in Cercocarpus clearing {Sporobolus ervptandrus
common 5@-8@ cm away, Stipa comata 4 clumps 25-50 cwm away), Van Bibber Creek,

Jefferson Co. Colo., Sept. 25, 1887. Egg (lot #20) on dead Bromus tectorum
inflorescence stalk sticking out of a small Stipa comata clump beside 5@ cm rock
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in B, fectorum sward in clearing among Cercocarpus (5. comata several 10-50 om
away , Andropogon gerardii common 3@0-70 ¢m away, Bouteloua oracilis clump 40 cm
away), Van Bibber Creek, Jefferson Co. Colo., Sepi. 25, 18987. O0Old eagg (lot #22)
with Trichogrammatid wasp exit hole found on dead Bromus teciorum inflorescence
above 1 m wide rock pile in B, tectorum sward, B@ cm fram Cergocarpus bush
{Sporcholus cryptandrus common 20-18@ cm away, Stipa comata 4@-180 cm away), Van
Bibber Creek, Jefferson Co. Colo., Sept. 25, 1987. Epn (lot #54) found on Carex
probably pensylvanica beliophila (C. p. heliophila thick, Stipa comata common
30-100 cm away, dead Bromus japonicus common scattered 5 cwm onward, dead Bromus
tectorum 2 plants 48-5@ cm away, Bouteloua curtipendula clump 3@ cm away,
Boulelpua gracilis clump B@ cm away!), Lookout Mtn., Jefferson Co. Colo., Oct. 3,
1987. Ego (lot #55) found on Garex probably pensylvanica heliophila (C. p.
heliophila common all over, Stipa comatia common 1@-3@ cm away, Bouteloua
curtipendula 2 clumps 20-40 cwm away, dead Bromus japonicus common all over,
Bouteloua aracilis clump 40 cm away), Lookout Min., Jefferson Co. Colo., Oct. 3,
1987. Egg (lot #58) found on dead inflorescence in Siipa comata (W) clump (8.




comata common L- 180 Ccm away, Larex probaoly pensyivanica neliopnila common o—1080
cr away, Andropogon gerardii & clumps 58-7@ cm away, Speorobolus cryptandrus 3
clumgs 5@0-70 cm away!), Lookout Min., Jefferson Co. Celo., Oct. 3, 1987. Eaog
{lot #75) found on Bouteloua gragilis in B. gracilis sward {(dead Bromus tectorum
commen 5 cm cnward, Aristida purpurea clump 80 cm asway, dead Bromus japonicus
clump 3@ cm sway, Bouteloua curtipendula 4 clumps 80-890 cm away, Stipa comata
common 50-109 cm away), Chimney Gulch, Jefferson Ce. Cele., Oct. B, 1987. Eog
(lot #8@a) found on Carex probably pensylvanica heliophila in sward of it (Stipa
comata clump 7@ cm away, faropyron [Levmus] ambiouus 5 clumps 58-180 cm away,
tdead Bromus japonicus scattered 5 cm onuward, dead Bromus tectorum clump 6@ cm
away, E face Lookout Min., Jefferson Co. Colo., Oct B, 1987. Egg (loi #80b)
found on Carex probably pensylvanica heliophila at edge of sward of it (dead
Bromus japonicus scattered 1@ cm onward, Stipa comata 3 clumps 25-55 cm away,
Agropyron [Leymus] ambiguus 1 m away)}, E face Lookout Min., Jefferson Co. Colo.,
Oct. &, 1987. Egg (lot #B1) found on Carex prohably pensylvanica heliophila on
edge of sward of it {dead Bromus_ tectiorum common 5 cm onward, dead Bromus
japonicus common @ cm onward, Sporcbelus cryptandrus 2 clumps 59-99 cm away,
Aaropyron [Leymus] ambiguus common 35-80 cm away?, E face Lookout Mtn.,
Jefferson Co. Colo., Oct. 5, 1987. Egg (lot #82) found on Carex probably
pensylvanjca heliophila on edge of sward of it (Agropvron [Leymus] ambiguus
common 3@-1@@ cm away, dead Bromus japonicus common 15 cm onward, dead Bromus
tectorum scattered 25 om onward), E face Lookout Mtn., Jefferson Co. Colo., Oct.
5, 1987. Egg (loi #83) found on Carex probably pensylvanica heliephila (C,
probably p. heligphila 3 clumps 18-20 cm away, dead Bromus japonicus common 5 ¢m
onward, dead Bromus tectorum clump t m away?, E face Lookout Min,, Jefferson Co.
Colo., Oct. 5, 1987. Egg (lot #85) found on farex prohably pensylvanica
heliophila (dead Bromus tectorum thick 5 cm onward, dead Bromus japonicus common
i5 cm onward, Agropyron [lLeymusl ambiguus common 50-180 cm away), E face Lookout
Mtn., Jefferson Co. Colo., Oct. 5, 1987. Epg {(let #87) found on Bouteloua
gracilis in big sward of it (dead Bromus tectorum thick @ cm onward, Stipa
comata 3 clumps 90-100 cm away), E face Lookout Mtn., Jefferson Co. Cole., Oct.
G, 1887. Egg (lot #95) found on Bouteloua gracilis in big B. aragilis sward
{dead Bromus_tectorum thick, Stipa comata common 38-180 cm away), E face Lookout
Mtn., Jefferson Co. Colo., Oct. B, 1987. Egg (lot #98) found on dead Bromus
tactorum inflorescence above a 3@ cm wide rock in a very thick B. tectorum sward
in a 2 M wide Cercogarpus clearing (8. iectorum green shoots all over, Bouteloua
gracilis common 5§ cm onward, Stipa comata clump 30 cm away), E face Lookout
Mtn., Jefferson Co. Colo., Oct. B, 1987. 2 epgs (lot #389) on Carex probably
pensylvanica heliophila (L. probably p. heliophila common 16-45 cm away, Siipa
comata common.Z2@8-100 cm away, Agropyron [Leymusl gmbigquus clump 1 m away, dead
Bromus japonicus common 5 cm onward), E face Lockout Min., Jefferson Co. Colo.,
Dect. B, 1987. Egg (lot #100) found on Carex probably pensylvanigas heliophila
(C. probably p. heliophila common 20-48 cm away, dead Bromus japonicus scattered
18 cm onward, Agropyron [Leymus] ambiguus common 3-188 cm away, Andropogon
gerardii few 99-180@ cm away, Sporobolus ¢ryptandrus clump 68 cm away), E face
l.ookout Mtn., Jefferson Co. Colo., Oct. &, 1987. Eagg (lot %101} found on
Bouteloua gracilis in 40 cm clump of it (Sporobolus crypiandrus 3 clumps 35-7@
cm away, Stipas comata 4 clumps 58-108 cm away, dead Bromus japonicus scattered 3
cm onward, dead Bromus tectorum uncommen 15 cm onward), E face Lockout Min.,
Jefferson Co. Colo., Oct. B, 1987. Egg (lot #102) found on Boutslous aracilis
in big sward of it {(dead Bromus iegtorum thick 5 cm onward, Stipa comata 2
clumps 5@0-180 cm away, dead Bromus japonicus rare 30-50 cm away), E face Lookout
Min., Jeffersen Co. Colo., Oct. 6, 1987. 2 eggs (lol #103) on Carex probably
pensvivanica heliophila (C, probably p. heliophila common 30-18@ cm away, dead
Bromus tectorum common 2@ cm onward, dead Bromus japonicus very common 2@ cm
onward, Agropyron [Leymusl ambiguus clump 1 m away, Siipa comata clump | m away,
Bouteloua curitipendula 48-10@ cm away), E face Lockout Min., Jefferson Co.
Colo., Oct. 6, 1887. Egg (lot #104) found on Bouteloua gracilis in 35 cm clump
of it (B. gracilis common @-100 cm away, dead Bromus japonicus common 1@ cm
onward, dead Bromus tectorum uncommon 15 cm onward, Boutelous curtipendula clump
80 cm away, Agropyron [Leymusl ambiguus 2 clumps 50-108 cm away), E face Lookout
Min., Jefferson Co. Colo., Oct. 8, 1987. Egg (lot #165) found on Bouteloua
curtipendula at lower adge of 1 m B, curtipenduls sward {(dead Bromus japonigus
common 1@ cm onward, Bouteloua gracilis 50-8@ cm away, dead Bropus_ tectorum
uncommen 490 cm onward), E face Lockout Min., Jefferson Co. Colo., Oct. B, 1887,
Ega (lot #1@8) found on Carex probably pensylvanica heliophila (C. probably p.
heliophila common @-10@ cm away, dead Bromus japonicus common 5 cm onward,
Bouteloua curtipendula common 20-100 cm away, Sporobelus crvptandrus clump 1.2 m
away), E face Lookout Min., Jefferson Co. Colo., Oct. B, 1987. Egg (lot #107)
found on single tiny stem of Stipa comata 1| mm from Bouteloua curijipenduls in B,
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curtipendula sward (B. curtipendula rather than p, comatag must be considered the
host here)(8. comata 3 other clumps 35-45 cm away, Koeleria magrantha W1 2
clumps 25-3@ cm away, dead Bromus japonicus common 5 em onward), E face Lookout
Mtn., Jefferson Co. Colo., Oct. &, 1987. Egg (lot #1168} found on Carex probably
pensylvanica_heliophila (€. probably p, heliophila @-25% cm away, Bouleloua
gracilis common 15-B@ cm away, Stipa comata 2 clumps 3@-808 cm away, Aoropyron
{Pascopyruml smithii frequent 25-100 cm away, dead Bromus teciorum scattered 20
cm onward), Red Reocks, Jefferson Co. Cole., Oct. 8, 1987. Egg (lot #125) found
on Carex probably pgnsylvanica heliophila (., probably p. heliophila common @-—
18@ cm away, Siipa comata 3 clumps S@-180 cm away, dead Bromus tectorum common
1@ cm onward, Bouleloua gracilis several 7@-10@ cm away?), Red Rocks, Jefferson
Co. Colo., Oct. 8, 1987. Egg (lot #126) found on Carex probably pensylvanica
heliophila under edge of juniper canopy (G, probably p. heliophila common 5-100
cm away, Stipa comata 2 clumps 90-108 cm away, dead Bromus teciorum scatiered 10
cm onward under juniper, Aristida purpureas 1.2 m away), Red Rocks, Jefferson Ce.
Colo., Oct. B, 1987. Ego {(lot #135) found on Bouteloua gracilis in 3 m wide
"clearing" (B. gracilis common 0-5@ cm away, dead Bromus tectorum common 15 cm
onward, Stipa comata common 25-100 cm away, dead Bromus jiaponicus 8@ cm auway,
Carex probably pensylvanica heliophils 1.2 m away), Red Rocks, defferson Co.
Colo., Oct. B, 1987. Egg (lot #136) with 2 Trichogrammatid exit holes found on
Carex probably pensvlvanica heliephila (L. probably p, heliophila common 0-108
om away, 1/2 m tall grass probably Aaropyron [Leymus]) ambiguus t m away,
Kogleria macrantha [W]l 4 clumps 20-8B0 cm away, Stipa comata common Z0-100 com
away , dead Bromus japonicus scattered 180 cm onward, Agrosyron [Pascopyruml
smithii 4 clumps 90-180 cm away, Red Rocks, Jefferson Co. Coleo., Oct. 9, 1987.
Egg (lot #137) found on Boutelouas gracilis in broad B m "clearing" (B. gracilis
common @-108 cm away, dead Bromus fectorum frequent 15-88 cm away, Carex
probably pensylvanics heliophila common 5@-18@ c¢m away), Red Rocks, Jefferson
Co. Colo., Oct. 9, 1987. Egg (let #139) found on Carex probably pensylvanica
heliophila (C. probably p, heliophila § clumps 5-~100 cm away, Andropcoon
gerardii thick 25-100 cm away, dead Bromus tectorum scattered 4 cm onward, dead
Bromus japonicus uncommon 18 cm onward, Siipes comata clump 50 cm away, Beouteloua
gracilis thick 3@-100 cm away), Red Rocks, Jefferson Co. Colo., Oct. 9, 1987. 3
egos {(the third 3 cm from the other two)l{lot #141) found on Carex probably
pensylvanica heliophila (C, probably p. heligphila common @-B@ cm away,dead
Bromus tectorum common B@-100 cm away [30-10@ cm from 3rd eggl), Red Rocks,
Jefferson Co. Colo., Qct. 8, 1987. | egg found on Carex probably pensylvanica
heliophila, 2 eggs found on Bouteloua gracilis; Lookout Min., Jefferson Co.
Colo., Sept. 20, 1990. Larva 2 cm long found in silked-dirt tunnel 3 cm long in
s0il among Boufeloua curtipendula roots, leaves chewed off arcund tunnel and
frass among stumps, larva was killed during removal from nest, but must have
been H. comma or juba because of its larpe size (H. viridis or pahaska or ungas
larvae are much smaller at this time) and the head color pattern matches the
pattern of 3rd-stage comma rather than juba; S-facing slope, Apex Gulch,
Jefferson Co. Colo., Aug. 24, 1990. Egg found on Carex probahly pensylvanica
heliophila; NE Foxton, Jefferson Co. Cole., ‘Aug. 25, 199@. Egg found on
Bouteloua curtipendula leaf iop; Mit. Vernon Historic Site, Jefferson Co. Colo.,
Sept. 3, 199@, Egg found on Carex pensylvanica heliophila (many inflorescences
found); Indian Creek Cod., Douglas €Co. Ceolo., Sept. 18, 1990. HOSTPLANTS:
Females prefer to oviposit on Carex probably pensylvanica heliophila, and also
oviposit on Beuteloua gracilis and dead B. tectorum, rarely on other grasses.
Larvae will eat many grasses in the lab (Scott 1975c reared seven Hesperia on
Poa pratensis and Digitaria sanguinalis). Eggs are usually laid "2-3 cm above
ground. Eggs hibernates in fact, all of the foothills (5400-6500° ) eqgs
hibernate even in the lab, whereas eggs of the high altitude {(10,308°) H. ¢.
golorade hatch fairly freguently in the lah ({though in the cold temperatures of
nature surely none hatch before spring). EG6S of H. comma have a distinct basal
flanpe (neo flange or a very slight one in H. juba, no flange in H._ leonardus
pawnes), stay whitish in color {(pawnee eggs turn pinkish, juba eggs stay
whitish), and are smaller than paunse eggs {juba are alse small). FIRST-STAGE
LARVAE have the anterior (D1) seta on Al@ short (but slightly longer than H.
jubas seta very long in pawnee).

Hesperia comma assiniboia-colorado. Egg (lot #145) found on Careyx brevines
{(5; identification based on plants with inflorascences collected at egg site
June 26, 1988), hilltop S5E Empire, 9400, Clesar Creek Co. Cole., Oct 12, 1987.

Hesperia comma colorado {(Scudder). 1 egg (typical cemma eng, white with basal
flange ) found on litter (Carex foenea common 1 cm~-2 m away, Agropyron [Elymusl
trachvcaulus andinus 2, 4, 10, i@, 1@, 15, 18, 286, 20, 20, etc. common to 1 m,
Poa fendleriana [=longiligulal big clumps 15, 48, 99, 1 m, Poa nemoralis
intgrior 20, 40, 40, 45, 50, Carex rupestris drummondiana 9@, 90, Carex
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Aug. 31, 1988. Carex foenea is preobably the main host at this locality as it is
the commonest suitable sedge. Eggs hibernate. Carex foenea and C. brevipes
both resemble the main host of foothills H. comma assiniboia {(Carex
penneylvanica heliophila? in appearance {(about 1@ cm tall with narrow green
leaves ) and all three grow on slopes etc. In lab, some eggs (by females from
Tennessee Pass, Lake Co. Colo.) hibernated, while others hatched and the larvae
fed to pupation on Poa pratensis.

H. ottoe Edw. Oviposition 10:12 on side of leaf, oviposition 12:80 on side
{(top}) of leaf, both on Androponon gerardii Red Rocks, Jefferson Co. Colo., July
11, 1984, 2 eggs (cream like apgs laid by identified females, and first-stage
larvae have D1 setae long on A9 as in ottoe) found on leaves of A. gerardii. Red
Rocks, July 12, 14984, Oviposition 8:25 on underside of A. gerardii leaf,
preoviposition 3:35 on underside of A. gerardii leaf, (another ovip. on A.
gerardii seen by William McBuirel}, Red Rocks, July 4, 13B5. Oviposition 3:22 on
underside of A, gerardii leaf, Red Rocks, July 2, 1385. E sogs (3 produced ist
stane larvae with long D1 on AY characteristic of ottce, 3 did not hatch) found
on A, gerardii in -2 m wide cluster of fi, gerardii (Stipas comata common near
cluster, Carex probably pensvlvanica heligphila on one side of cluster), Mi.
Zion, Jefferson Co. Colo., July 11, 1988. Egg (#1180, probably pttice but did net
hatch) found on A._gerardii (A, gerardii @-1 m, Agropyrum [Pascopyrum] smithii
20, 26, 40, 90, Oryzopsis exinua 78, 7@, 96, Carex probably pensvlvanica
heliophila 25, 38, 4@, onward, Stipa comata 90, ' m}), Red Rocks, Jefferson Co.
Celo., July 4, 1988. 1t larva 11 mm long found in A. gerardii leaf nesit (reared,
pupated Oct. 20, male emerged Nov. 18); Mi. Vernon Historic Site, Jefferson Co,
Colo., Sept. 3, 1498®. Half-groun larva (probably ptitoe, larva similar to ptioe
with head black with cream adfrontal & coronal stripes, pupa similar to ctioe,
pupated Oct. 25, pupa died) found on A. nerardiis Horsetooth Res., Larimer Co.
Colo., Sept. 14-15, 1990. Larva 8 mm long with chestnut head and cream coranal
& adfrontal stripes found in Boutelous curtipendula aerial leaf nest {reared,
pupated Oct. B, male emerged Oct. 25); 5-facing slope, Apex Gulch, Jefferson Co.
Colo., Aug, 27, 1598. HOSTPLANTS AND NEST: Andropooon nerardii is a popular
hostplant in Colo. {(although William McGuire observed oviposition on Bouteloua
[Chondrosum] gracilis, and at another site A. gerardii is rare and the only
oviposition was seen by Mcbuire on Carex geveri). Interestingly, H. otioe
larvae have aerial nesis (females oviposit and larvae occur far above groundl;
all other Colo. Hesperia have soil nesis, based on larvae discovered in nature
and on their .short hosts (on which aerial nesis do not ocourd. H. oitoce,
Polites origenes rhena, and Atrytone aropos all prefer A, gerardii, and all are
basically Great Plains taxa which carried this preference westward with them to
the Colo. foothills (they alsec make aerial nests, and P, origenes is the only
aerial Polites). Half-grown larvae hibernate. HALF-GROWN LARVA tan; head
chestnut~brown. MATURE LARVA medium gray-brown, AZ2-3 with a silight reddish
tinge, heart-band darker, collar wide, black; head black wiih cream stripe
beside coronal sulcus, and cream stripe laterally edging adfrontal sulecus. PUPA
pale brown on head & thorax (ithorax & most of wings olive-green on day of
pugation), wings tan, orbit brown, one pupa has abdomen pale pink {(esp.
dorsally) on day of pupation, iturning pinkish-tan {(pinkish on front of each
segment , pale brown on rear 1/3), intersegmental areas A4-7 orange-brown,
another pupa merely tan on abdomen, Tl spiracle pink-tan, black specks are heavy
on one pupa, light on another (black specks on T2-3, black sploichy areas on
head, black dots on dorsal wing margin), 3 rows of black transverse dashes on
A2-7 (very faint on A1), A456 each has a supraventral hairy mound, cremaster &
proboscis tip red-brown, cremaster fairly short {(lateral margins convex),
proboscis barely exiends beyend wings & A4, eye then antenna club turns red
before hateching. Pupa lasts 19-21 days in lab (Z males).

H. leonardus montana (Skin.). Ovipositions 9:3@, 10:30 on underside of leaves
of Bouteloua (Chondrosum) gracilis, Lone Rock Cgd., Jefferson Co. Colo., Sept.
2, 1879. Oviposition 11:33 on underside of leaf of B. oracilis, Lone Rock Cgd.,
Jefferson Co. Colo., Aug. 27, 18BB. Preovipositing female landed on B, oracilis
after ignoring Bouteloua curtipendula but did not lay; NE Foxton, Jefferson Co.
Celo., Aug. 25, 199@. Four other persons have also observed ovipositions on B,
aracilis, so it must be the main hostplani. Young larvae musi hibernate
(prohably stage 1 usually, sometimes stage 2).

H. legnardus pawnee Dodge. Oviposition 12:11 on dead leaf tip of Carex
probably pensylvanica heliophila in 2 m-wide patch of this sedge, while female
was resting on Thlaspi arvense plant (one shoot of Stipa viridula Trin. (W) was
5 cm from eng), Gresn Min., Jefferson Co. Colo., Sept. B, 1985, Oviposition
12:01 on underside of Sporobolus crypiandrus (W), Green Min., Sept. 12, 1985.
Oviposition 12:Q1 on underside of fAster ericeides leaf (only Carex probably
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pensylvanica helicphila was all around eqgqg, otipa virioula LW] was 18 cm and 15
cm from egn, a Bouteloua [Chondrosuml] gracilis plant was 25 cm from eog);
oviposition 13:25 on underside of B. gracilis leaf (the nearest other monocot
was Stipa sp. 25 cm away); oviposition 13:37 on underside of B. gracilis leaf
{the nearest other monocot was a small Stipa comata (W) 30 cm away)s oviposition
15:41 on bract of dead Bromus (Anigsantha) tectorum (nearby live monocots were B.
oracilis beneath and common all around egg, a small Agropyrum [Pascopyruml
smithii var. molle (W) 1@ cm from egg, & big Sporobolus cryptandrus (W) clump 20
cm from eggls Green Mtn., Jefferson Co. Colo., Sept. 14, 1385, Ovipositien
18:51 on underside of fruii{ of dead Thlaspi arvense plant among many B. gracilis
{the only other nearby monccols were two small Stipa viridula (W) clumps both 20
cm away), Green Min., Jefferson Co. Cole., Sept. 19, 1985. Oviposition 12:47 on
3-cm-wide Bouteloua gracilis clump {some dead Bromus_ japonicus 2 cm away,
Agropyrum [Pascopyruml smithii var. moelle [W] common 10 cm away, Bouteloua
curtipendula less common 15 cm away), ¥ Scda Lakes SE Morrison, Jefferson Co.
Colo., Sept. 10, 1887. Oviposition 11:30 on underside of Bouteloua oracilis
leaf (dead Bromus japonicus planis scattered nearby, a figrepyrum [Pascopyruml
smithii clump 25 cm away), Red Rocks, Jefferson Co. Cele., Sept. 21, 1987. Egg
(lot #7) found on side (top) of Bouteloua oracilis leaf in middle of 30 X 25 cm
B. gracilis patch {dead Bromus tectorum scattered abeut, Sporobelus ervptandrus
frequent 30 cm away, Slipa comata 3 clumps 4@-70 cm away, Van Bibber Creek,
Jefferson Co. Colo., Sepi. 24, 1987. Egg (lot #32) with Trichogrammatid exit
hole found on Bouteloua gracilis (B, gracilis 3 clumps 5-20 cm away, Stipa
comata 4 clumps 306-78 cm away, dead Bropus japonicus scattered all over § cm
onward, Bouteloua curtipendula 2 clumps 70-188 cm away, Aoropyron
[Elymus="5itanion"] glympides E"Sitanion hystrix"1 3 clumps G@-8@ cm away),
Falcon Gounty Park, Jefferson Co. Colo., Oct. 2, 1987. Egog (lot #33) with
Trichogrammatid exit hole found on Bouteloua curtipendula tiny clump (B.
curtipendula all over 5-180 cm away in tiny clumps, Aristida purpurea Nutt. [W]
2 clumps 25~100 cm away, dead Bromus japonicus scattered all over 5 cm onward),
Falcon County Park, Jefferson Co. Celo., Oct. 2, 1987. Egg (lot #34) found on
Bouteloua curtipendula at edne of 20 X 30 cm clump of it (B. curtipendula BO cm
away, dead Bromus japonicus dead scatfered all over 5 cm onward, Stipa comata
common 28-9@ cm away, Aristide purpurea clump 90 cm away), Falcon County Park,
Jefferson Co. Colo., Oct. 2, 1987. Egg (lot #35) found on Bouisloua gracilis
(B. gracilis all over, Siipa comata 5 clumps 42-100 cm away, dead Bromus
japonicus uncommeon scattered 5 cm onward, dead Bromus tectorum common all over 5§
cm onward), Falcon County Park, Jefferson Co. Colo., Oct. 2, 1887. Egg (lot
#41) found on Boutelous gracilis (B. gracilis thick, dead Bromus fectorum common
5 cm onward, dead Bromus japenicus scattered 5@ cm onward, Sporcholus
cryptandrus clump 7@ cm away), Falcon County Park, Jefferson Co. Cole., Oct. 2,
1987. Egg (lot #42) found on Bouteloua gracilis (B. gracilis thick, dead Bromus
japonicus scatiered, dead Bromus tectorum common 20 cm onward, Stipa comats
common 15-10@ cm away, Sporobelus crypiandrus 3 clumps 7@-10@ cm away?, Falcon
County Park, Jefferson Co. Colo., Oct. 2, 1987. 2 eogs (lot #43) found on
Bouteloua gracilis in B, gragilis sward (dead Bromus japonicus common, dead
Bromus tectorum common 5 ¢m cnward, Siipa comata common 30-100 cm away,
Sporobolus cryptandrus 3 clumps 30-80 cm away}, Falcon County Park, Jeffersen
Co. Colo., Oct. 2, 1987. Egg (lot #44) found on Boutelous nracilis (B, gracilis
common, Stipa comata common 15 cm onward, dead Bromus ieciorum commeon 49 cm
onward, dead Bromus iasponicus common 48 cm onward), Falcon County Park,
Jefferson Co. Colo., Oct. 2, 1987. Egg (lot #51) found on Boutelowua gracilis
(B. gracilis thick nearby, dead Bromus tectorum fairly common nearby, Stipa
gomata | tiny clump 5 cm away, Sporobolus heterolepis? 2 clumps 38-48 cm awayl,
Leckout Min., Jefferson Co. Colo., Oct. 3, 1887, Egn (lot #52) found on
Bouteloua gracilis (B, oracilis thick, dead Bromus tectorum fairly common,
Aristida purpurea (W] clump 30 cm away, Stipa comata £ clumps 35-58 cm away),
Lookout Min., Jefferson Co. Colo., Oct. 3, 1887. 3 eogs {one hatched){lot #78)
found on Boutelouwa gracilis in B. pracilis sward (dead Bromus tectorum common 5
cm onward, Stipa comata common 3@ cm onward}, Chimney Gulech, Jefferson Co.
Colo., Oct. 5, 18987. Egg (lot #88) found on Bouieloua gracilis in big sward of
it {(Stipa comats 4 clumps 48-100 cm away, dead Bromus fteciorum thick 5 cm
onward), E face Lookout Min., Jefferson Co. Colo., Oct 5, 1987. Egg (lot #31)
found on Bouteloua gracilis in big sward of it (dead Bromus japonicus uncommon 5
cm onward, dead Bromus tectorum common 10 cm cnward, Stipa comata 4 clumps 36-
180 cm away), E face Lookout Min., Jefferson Co. Colo., Oct 6, 13987, Egg (lot
#108) found on Bouteloua gracilis (B. gracilis common 0-4@0 cm away, Stipa comata
common 15 cm onward, Aristida purpurea common 20-100 cm away, dead Bromus
Jjaponicus scattered), Cherry Gulch, Jefferson Co. Colo., Oct 7, 1987. Egg (lot
$120@) found on Bouteloua gracilis in broad clearing (B. gracilis common @-3@ cm
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clump 78 cm away, dead Bromug tectorum freguent 5 cm onward, dead Bromus
iaponicus B@® cm away), Red Rocks, Jefferson Co. Colo., Oct 8, 1887, Ego (lot
#1217 found on Beuteloua gracilis (B. agracilis @-50 cm away, Stipas comata common
5@-10@ cm away, Carex probably pensylvanica heliophila 56~90 cm away, dead
Bromus tectorum frequent 1@ cm onward), Red Rocks, Jefferson Co. Colo., Oct 8,
1987. Haiched eog {(lot #128) found on Bgouieloua gracilis in open area (B.
gracilis common @-18@ cm away, Carex probably pensylvanica heliophila 4 clumps
30-100 cm away, Stipa comata 4 clumps 20-b8@ cm away, fAristida purpurea clump 1 m
away ), Red Rocks, defferson Co. Colo., Dct 8, 1987. Egg (lot #134) found on
Bouteloua nracilis in clearing {juniper 3 m away, 2 Cercocarpus 1 m away)(B.
gracilis common @-60 cm away, Carex probably pensylvanica heliophila 70-120 cm
away, Stipa comats common B@-100 cm away, Muhlenbergia montana [W1 40~-90 cm
away , dead Bromus tectorum common 30 cm onward), Red Rocks, Jefferson Ca. Colo.,
Oct 8, 1987. Egg (lot #148) found on Bouleloua gracilis in open area (B.
gragilis thick sward @-100 cm away, Stips comata common 28-180 cm away,
Andropogon ogerardii 70-100 cm away, dead Bromus tectorum | spot 7@ cm away, dead
Bromus jesponicus common 1@ cm onward), Red Rocks, Jeffaerson Co. Cole., Oct 9,
1387. 1 egg found Bouteloua curtipendula leaf top, 1 ego found Bouteloua
aracilis, 2 eags found beside each other on Bromus itectorum seed 10 cm above B.
gracilis clump (B, gracilis @-100, B, tectorum common every 5 cm or sol); 5-
facing slope, Lookout Min., Jefferson Co. Cole., Sept. 20, 1830. Egg found on
Bouteloua gracilis (B8-108); egn found on top of young Cirsium ochrocentrum leaf
among B. gracilis patch (B, gracilis @-180, Stipa comata 15, 35, 6@, 7@,
findropogon scoparius 5@, 8@, 90); Apex Gulch, Jefferson Co. Cele., Sept. 5,
1981. Females prefer to oviposit on Bouteloua agracilis, and rarely oviposit on
Bouteloua curiipendula, Sporobolus cryptandrus, Bromus tectorum dead seeds, and
Carex probably pensylvanica heliophila. Lab larvae eai Pgs pratensis etc.
{Scott 1975c!. Eggs always hatch in the lab, but larval growth in the lab is
much slower than that of Hesperia juba, so thal larvae apparently hibernate in
nature: usually as 1st stage, perhaps sometimes as Znd stage, EGBG white,
turning pale pinkish in celeor (juba and comma eoggs stay whitish?, lacking a
flange (H. comma has a basal flanae, H, juba lacks it or has a very slight
flangs), larger than eaqas of Jjuba and cemma. FIRST-STAGE LARVA cream (some
larvae definitely pale vellow) with black collar and head like other Hegperia,
neck light pinkish in front of collar, anterior seta on A1G vary long (short in
juba & commal.

Hesperia pahaska Leuss. Ovipositions 9:35, 10:46, 12:05, 13:38, 14:20, 14:27
on underside of leaves {usually near the outer edpe of the clump) of Bouteloua
(Chondrosum) gracilis, 1 mi. up Bear Creek, Chaffee Co. Colo., June 1396Y and
June 1870 (Scott 1974a reports movements and behavior at this site). Egg (#75,
enn slightly larger than H. nevada egg, 1st stage larva D1 and D2 equally long
on A!® like pahaska’) found on Boutslous gracilis large clump (B. gracilis 30-
198, pgrepyron [Elymus="8itanion"] lenpifolius 55, 1 m, old Bromus [Anisanthal
tectorum 20, 20, few, Wulpia octoflora | m, Stipa comata 1 m}, ego (#79, 1si
stage larvae DI as long as D2) found on Boulelous gracilis (B. agracilis 20-1 m,

old Bromus tectorum 20 fairly common, Stipa comais 4@, 40, 40, 80, etc.), N
Beaver Brook, Jefferson Co. Colo., June 22, 1988, Egg (%108, 1st stage larva

pahaska . perhaps yviridis) found on Boutelouwa gracilis (B, gracilis 0-1 m, old
Bromus japonicus 10 scattered, Siipa comata 70, 86, B8, 80, 1 m, Carex rossii

18}, Red Rocks, Jefferson Co. Colo.,, July 4, 1988, Femalaes prefer io oviposifi
on Bouteloua gracilig. Half-grown larvae must hibernate. Eggs and first-stage
larvae are virtually identical ito those of H, viridis.

Hesperia viridis (Edw.). Oviposition Bouteloua (Chondrosum) gracilis, | mi,
up Bear Creek, Chaffee Co. Colo., June 19069/June 1370. Preovipesition 9:45 she
failed to land on Qryzopsis exiqua or Andropenon gerardii; preoviposition 1@:35
bent abdomen 6 times Bouteloua araciliss; this B. gracilis patch was then
searched for eggs: egg (probably viridis but did not hatch) and 1st stage larva
{lost }(#102) found on Beuteloua pracilis (B. gracilis @-1 m, old Bromus
japonicus 3 cm scattered, Agropyron [Elymus="Sitanion"] longifolius | m, Poa
compressa 4@-h5, 8tipa comata B8, 60, 70), ego (#1803, probably viridis but lost)
found on Bouteloua gracilis (B. gracilis B~1 m), egg (#1804, larva viridis) found
on Bouteloua gracilis (B. gracilis 0-1 m, Agropyren [Elymus="Sitanion"]
longifolius 70), egg (#1185, larva viridis) found on Bouteloua gracilis (B.
gracilis -1 m, Oryzopsis exinua 4@-58, 99, old Breomus japonicus 10 scattered,
Poa compressa 8@, Agropyren [Elymus="Sitanion"] loppifelius 58, 70, 1 m}, egg
(#106, probably yiridis but did not hatch) found on Bouteloua gracilis (B.
gracilis @-1 m, Stipa comata 20, 2@, 25, 30 onward, old Bromus_ iaponicus 15
rare, Andropeogen gerardii 6@, Aoropyrum [Pascopyruml] smithii 35, 5@, 76, 8@), 2
egos (#1007, probably viridis but did noi hatch} found on Boutelouas gracilis (B,
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gracilis W-1 m, old Bromus japeonicus 5 scattered, Agropyron [Elymus="Sitanion"l
longifolius 30, Stipa comatas 35, 5@, 6@ onward), 2 eggs (#1888, 1 larva viridis,
other egg did not hatch) found on Bouteloua gracilis (B, agracilis @-1 m, old
Bromus japonicuys 1@ scattered, 5tipa comaia 70, 8@, 8@, 80, | m, Carex rossii
18), eog (#1899, probably viridis but did net hatch) found on Bouteloua gracilis
(B. gracilis 0~1 m, old Bromus japonicus 15 scattered, Aaropvrum [Pascopyrum]
smithii 8, 40, 50, 70, 80, Stipa comata 6@, 1 m, Carex probably pensylvanica
heliophila 9@}; Beouteloua gracilis was uncommon here and the patch of short
plants was very hot from the sun which perhaps explained the mortality of most
of the exposed epgps; some of the eggs that did not hatch could have bean H.
pahaska; Red Rocks, Jefferson Co. Colo., July 4, 1988, Ego (probably viridis,
perhaps pahaska, based on egg and 1st stage larva) found on Bouteloua gracilis
(B. aracilis abundant @-100 om, Stipa comata 100, Sporobolus cryptandrus 35-55,
5@, common 75, green Bromus japonicus scattered 3-180, dead Bromus [Anisanthal
tectorum scattered 5-108, Agropyron [Elymus="Sitanion"] longifolius 95), Chimney
Gulch, Jefferson Co. Colo., June 27, 1988. Egg found 13:04 on Bouteloua
aracilis (B, gracilis @-40 om away, Stipa comata 20-25, 50-30@, Carex probably
pensylvanica heliophila 35-5@, B#~i116¢, Bromus tectorum 18); 2 eggs found 13:11
on Bouteloua gracilis 15 cm apart (B. gracilis @- "48, Aristida purpures "75,
Stipa comata "30, abundant "4@-10@, Carex probably pensylvanica beliophila "55-
98); egg found 13:22 on Bouteloua gracilis (B, gracilis ©—-40, 80-110, Stips
comata 15, common 3¢-100, Bouteloua curtipendula 89~120); eog found 13:32 on
Boutelgua gracilis (B. gracilis 30-45, 50-120, Stipas comata 20, 3@, 45, 6O, 806-
200); egg {did not hatch, probably viridis) found 13:35 on Bouteloua gracilis
{B. oracilis 30-58, 40-80, 70-11%¢, Stipa comata common 20-35, 50, 6@, etc.,
Bromus japonicus 20, Koeleria macrantha 90, Aristida purpurea 8@); all eggs were
determined 1o be probably H. viridis, or possibly H. pahaska, based on egg
shape, setae of hatched first-stage larva, adult abundance and habitat, except
the last enn; Red Rocks, Jefferson Co. Colo., June 25, 1988. 3 eggs (H. viridisg
or pahaska’) found on Boutelous gracilis (B. gracilis 8-28, Stipa comate 25-45,
firistida purpurea 108); Falcon County Park, Jefferson Co. Colo., July 18, 19396.
Oviposition 10:40 Bouteloua curtipendula (W), Chimney Gulch, Jefferson Co.
Colo., duly 17, 1978. 2 larvae 7 & 12 mm long found on Boutelous curtipendula,
in silk-tube nests (of silked dead leaves and sand grains) in soil jusi below
surface, the leaves chewed nearly to stumps around nest (2 males reared, emerged
Oct. 18-18); 5-facing slope, fipex Bulch, Jefferson Co. Colo., Aug. 27, 1990.
Empty horizontal silk web nest (H, viridis? or comma?) found in litter in
Boutelous curtipendula clumps Apex Gulch, Jefferseon Co. Colo., Sept. 19, 15306.
Oviposition 1@0:10 on underside of leaf of Andropogon perardii, Red Rocks,
Jefferson Co. Colo., July 2, 1886, Bouteloua gracilis is the main host;
Bouteloua curtipendula is sometimes chesen, Aindropogen gerardii rarely. Half-
grewn larvae must hibernate. MATURE LARVA dark brouwn; head & ceollar black (no
cream stripes, unlike H. ottoe). PUPA resembles H, ottoe, pale brown, abdomen
pink-tan {(as in some plioe), intersegmental areas chitin-brown, erbit brown, T1
spiracle pink, head & thorax & dorsal edge of wing with blackish-brown fine
mottling (light on one pupa, dark on other), AZ-7 {very faint Al) have 3
transverse rouws of short blackish-brown dashes, A456 each have a supraventral
hairy mound, proboscis tip orange and extends just beyond A4 or extends to A5,
cremaster red-brown, fairly short (lateral margins convex), antenna becomes red
prior to emergence, then adult wings become visible etc.

Hesperia attalus attalus (Edw.). Adults associated with Boutelous
curtipendula, 8 of Hopeten, Woods Co. Okla., Sept. 3, 198B.

Hesperia nevada ssp. (ventral hindwing slightly more ochre-brown than green).
Preoviposition 11:83 Poa praiensis then probably Agropvrum (Pascopyrum) smithiis
egg found (#1) on underside of Koeleria macrantha leaf in a clump which had 1/4
of clump consisting of Festuga saximontana 1 cm from eag (K. macrantha common
1@, 20, 20, 3080 cm ete., F. saximontana 5 scattered clumps common, Danthonia
parryi B@, BO, 90-16@ cm, Agropyren [Elymus="Sitanion"] longifolius 70 cm,
Oryzopsis exigua common 18-10@); all Guy Hill, Jeffersen Co. Colo., June 15,
1988. Preoviposition 10:30 Poa pratensis; oviposition (ego #2) 10:539 beneath
Koeleria macrantha leaf (K. macrantha common 15, 25, 30, 30, 48, cm etc.,
Festuca saximontana 2, 19, 2@, 40 cm onward, Oryzopsis exigua 1@-2@, 25-38 cm
etc., Danthonia parryi 20-25, @, 80 cm etc., Poa pratensis 10, 15, 25, thick
48-18@, Carex probably pensvlvanica heliophila 20-10@ cm); ego (#3) found on
underside of Poa pratensis leaf (P. pratensis common all around, Agropyrum
[Pascopyrum] smithii 15, 20, 38, 30, 45, B0 cm etc., old Bromus [Anisanthal
tectorum scattered 1@ com onward, Fesiuca saximontana 20, common 4@ cm onward,
fgropvron [Elymus="Sitanion"] lonaifelius 3@, 45, 5@, 70 cm, Carex probably
pensylvanica heliophila 1 m, Bouleloua [Chondrosum] agracilis 8@~898); egg (#4)
found Festuca saximontana (F. saximoniapa common all around, Koeleria macrantha-




18,15, common Z4-194¥, fAaropyrum LFPascopyrumd smitnii /@-9¢); all Guy Hill,
Jefferson Co. Cole., June 1§, 19B8. Oviposition (epg #5) 9:03 {she hovered for
"20 sec in large Poa pratensis swale before laying) on edge of Danthonia parryi
grass blade ([}, parrvi ©-30, 6@ cm, 1 m, Bromus [Bromopsis] inermis E@ cm, Stipa
comata 7@, 8@, 1 m, Pea pratensis very thick 15~180 cm, Carex probably
pensylvanica heliophila 5, 8, 26, 40 cm efc., Koslaria macrantha 30, 35, 80,

Festuca saximontana 20, 40); 2 egos (#B6) found on Festuca saximontana leaves (F.

saximoniana common 1@ cm onward, Keceleria macrantha 30 cm onward, QOryzopsis
exigua thick 48, 7@, 80, 1 m, Danthonias parryi 3@ cm, Carex probably
pensylvanica heliophila 5@ cm, Agropyrum [Pascopyrum] smithii 1 m, Bouteloua
aracilis 80 cm, Poa agassizensis 50 cwm, old Bromus tectorum scattered 15 om
onward); 2 eggs (#7) found on [estuca saximontana (F. saximontana thick 5, 25,
30 cm onward, Carex probably pensylvanica heliophila 10-25, 25, 35, 40 cm,
Oryzopsis exigua 1 m, Koeleria macrantha common 3, 16, 18, 20 cm etc. onward,
Poa nemoralis interior 88-98, cld Bromus tectorum 30 cm): egg found (#8) on
underside of Koeleria macrantha leaf (K. macraniha common B em onward, Fesituca
saximoritana common 2@ cm onward, Oryzopsis exioua thick 58-~36, Agropyrum
{Pascopyrum] smithii 38, 50, 60, old Bromus teciorum 30-80, 1 m); egg found (#9)
on underside of Koeleria macrantha leaf (K. macrantha 10, 15, 26, 3@, 35, 5@ cm
onward, Agropyrum [Pascopyruml] smithii 8, 30, 50, 60, Festuca saximentana 2, 15,
iB, 28 cm etc. eonward, Orvzopsis exigua 36-7@, 88, cold Bromus tectorum 25, 40-
18@0); egg found (#11) Fesiuca saximontana (F. saximontana 5, 10, 25 cm etc.
enward ., Agropyrum [Pascopyruml] smithii 30-10@, Carex prebebly pensylvanica
heliophila 20, 30-198, Bouteloua gracilis 5-25, 28-3@, 36-40 cm onward,
Oryzopsis exinua 8@-100, cld Bremus teciorum 15-100@, Koeleria macrantha 40,
Stipa comata 40, 78, | m, Aoropyron [Elymus="Sitanion"]l longifelius 20-25); eqg
found (#12) Festuca saximontana (F. saximontana thick @-180 cm, kKogleria
magrantha 3, 15, 18, 20 cm etc. onward, Oryzopsis exigua 75-90, Bouteloua
aracilis 50-100); egg found (#13) on Stipa comata tiny clump (possibly Koeleris
macrantha as no other Stipa nearby)(Koeleria macrantha scattered common 18 cm
onward, Festuca saximontana 1, 1@, 15, 208 cm etc. onward, Oryzopsis exigua 6@,
60-90, Aoropyrum [Pascopyrumd smithii 10, 20-40, efc., Danthonia parryvi 8@-108);
egg found (#14) Festuca saximontana (F._ saximontana thick 9-100, Koeleria
macrantha common 2, 5, 15 cm onward, Bouteloua gracilis 2 blades 2 cm from egg
and 35-50, Stipa comata 1@, 25, 40, Agropvrum [Pascopyrum] smithii 5@, 6@, B@,
8¢, Poa pratensis 68-80, Oryzopsis exigua 90-108); cviposition (egn #15) Siipa
comata (5., comata 4@, 45, 8@ cm, Koeleria magrantha common 5, 1@, 15, 20, 40-50
etc., old Bromus taciorum 30-180@, Festuca saximontana 2, 5, 15, etc., Boutelouas

aragilis thick 5-180, Pea nraten51s T0-5@, ﬁuronvrum [Pasconvrum] smithii 80 );
ena found (#16) Stlpa comata (5. comMatad 2@ 30, 4D, Bouteloua gracilis thick @8-

100, Festuca saximontana comman 19 cm onward, Agropyrum [Pascopyruml smithii 8-
1@@, old Bromus tectorum 35-i1080, Peoa praitensis 110, Koeleria macrantha 48, 50-

6@, 6@, 1 m)y egg found (#17) on Fesiuca saximentena ([, saximontana 5, 8,
commen 25 cm onward, Agropyrum [Pascopyruml smithii 30, 40, 30-120, Bouteloua
gragilis 0-100, old Bromus tectorum 20-100, Stipa comata 10, 20, 30 cm onward,
Poa pratensis | m); egn found (#18) Festuca saximontana (F. saximontana 15, 25,
3@ cm etc. common, Bouteloua gracilis thick 5-1 m, Poa pratensis 10, 30-180
scattered, Koeleria macrantha 20, 40, 50, 70, 90-108, Agropyrum [Pascopyruml
smithii scattered t5 cm onward, Stipa comata uncommon 1@): eog found (#19)
Festuca saximontanpa (F. saximontana 1@, 15, 15 cm onward, Poa pratensis
scattered 50 cm onward, Koeleria macrantha 28-30@, 406, 58, Aoropyrum [Pascopyruml
smithii 10, 30, 38, 3@, 35, etc., Bouleloua gracilis 25-1 m, Stipa comata 40,
50, uncommon, old Bromus tectorum 50, BB-106); red-and-black anis were common
near most egos on this dayi all Guy Hill, Jefferson Co. Colo., June 17, 1388, |
egg found (#28) on Koeleria macrantha (K. macrantha @-15, 15, 20, 28, 35, 40, 50
etc. common, Festuca saximgniana 5, 1@, 15, 20, eic. common, Poa pratensis 80,

Agrogyrum [Pascopyrum] smithii 70, 80, old Bromus tectorum 20, E@-100, Boutelous

aracilis 1-5, 9, 18, 28, etc., common, Stipa comata B, 18, 12, 15, 25 etc.
common); 1 egg found (#21) on underside of Festuca saximontana leaf (F.
saximontana 20, 25, 38, 30, 5B, 7@ cm etc. not common, Keoeleria macrantha thick
3,3, 19, 15, 20-38 onward, Oryzopsis exigua B, 15-25, 30, 59-100, Danthonia
parryi 5-7, 9-120, Stipa comata 20, 25, 35, 9@, Carex probably pensylvanica
heliophila 10, 1@, 28, 20 om onward)s ego found (#24) on Stipa comata (5. comata
2, 15, 28, 25, 50, B0, Boutelous gracilis i, 5, 7, 15-1 m, Keoeleria macrantha 5,
8, 30, 30, 35, 30-40 etc., Eestuca saximontana 20, 25, 38, 3b, 40, 40, 40-100,
Aaropyrum [Pascopyruml smithil Z5, B0, Poa pratensis | m); eag found (#25)
Festuca saximontana (F. saximontama 8, 26, 25, 30 cm cnward, Koeleria macrantha
28, 25, B8, 70 cm common, Bouteloua gracilis 1-5, 8, ftipa comata 25, Danthonia
parryi 1b, 28, 25-58, 1 m, Carex probably pensylvanica heliophila 8 cm common
all over, Poa nemeralis interior 25, 40, Agropyron [Elymus="S5itanion”]
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lonQifolius dead 40, Uryzopsis exigua 40, 50, Aoropyrum [Pascepyrum] smithii
405; ego found (#2B) Festuca saximontana (F. saximontana 25, 30, 38, 80-100,
Oryzopsis exigua 20-4%, 48-3@, Poa pratensis 9@-110@, Danthonia parryi common 3-
100, Carex probably pgnsylvanica heligphila &5, 15-20, 40-180, Koeleria macrantha
3@, 50, 5@, 6@, 100, old Bromus tectorum 5@, Bpuieloua gracilis 5@); egg found
($27) Festuca saximoniana (FE. saximontana 5, 10, 10, 15, 25 cm onward, Oryzopsis
exiqua 10-25, 20-80, 50-100, Koeleria macrantha 30, 30-40, 60, 8@, 78, Poa
gompressa |5-2@, 20, 30-40, 6@, 70, Danthonis parryi 18, 58-6@ onward, Carex
probably pensylvanica heliophila 78, Stipa comata | m, Agropyron
[Elvmus="Sitanion"] lonnifolius 5@); egg found on (¥28) Festuca saximontana (F.
saximoniana 5, 1@, 12, 15 om, 20 thick onward, Stipa comata 20, 25, 25, 30, 30,
45 cm onward, Elymus longifolius 35, Koeleria macrantha 15, 55, Boutelous
gracilis 35-40, 40, Agropyrum [Pascopyrum] smithii 40, old Bromus tectorum 96-
168}; egg found on (#29) QOryzopsis exigua (0. exigus 1-30, 25-40, 30-40 stc.
common, Poa pratensis 15, 3@, 4¢-100, Eestuca arizonica 70~75, Danthonia parrvi
2b~3h, 30, 40-100, Koeleris macrantha 70-88, Carex probably pensylvanica
heliophila 15, 48, 50, 6@, Keeleria macrantha 4@-80, Festuca saximontana 12, 20,
I m, Agropyrum [Pascopyruml smithii 3@); egg found on {(#30) Festuca saximoniana
(E. saximontana 3@, 39, 1 wm, Stipa comata 16, 12, 15, 15, 28 cm onward common,
Orvzopsis exicoua 8@, Bromus [Bromopsis] inermis 4@8-58, Danthonia parrvi 28, 58-
80, old Bromus tectorum scattered 4 cm onward, Agropyrum [Pascopyrum] smithii
15-25, 68, Aogropyron [Elymus="Sitanion”"] longifeljus 6@); all Guy Hill,
Jefferson Co. Colo., June 19, 1988. Preoviposition 12:1@ she did not land in
Poa pratensis meadow, she hovered under shrubs and crawled under one shrubj; egg
(#31) found on Eestuca saximeontana (F. saximontana 15, 25, 40, 4@, 70 etc.
common, Aaropyron [Elymus="Sitanion"l longifelius 7@, Carex prehahly
pensylvanica heliophila 18, 25, 3@, 30, 59 eic., §tipa comata &, 10, 28, 25, 40,
50, Bouteleoua gracilis 5-1@, 15, old Bromus tectiorum 5, scattered, G8-100,
Kosleria macrantha 20, Danthonia parryi 98-128): egg found on (#32) Festuca
saximontana (F. saximontana 2@, 5@, 5@-80, etc., Aaropyron [Elymus="Sitanion"l
lengifolius 20, Kgelegria macrantha 15-25, 25, thick, Carex probably pensylvanica
heliophila B@ onward, Poa pratensis 5@-18@, old Bromus tectorum 15 scaitered,
Stipa comata 1@, 15, 26, 20, 25 cm onward common, Boutelous gracilis 18, 15, 35-
4@, 50~88, Agropyron [Elymus="Sitanien"l longifelius 80, 80, Bromus [Bromopsis]
inermis | m); egg found on (#33) Fesiuca saximontana (E. saximontsna 18, 15, I5,
20, 25, Bouteloua gracilis 3-15, 10, Stipa comata 15, 20, 20, 25, 3@, estc.
common, old Bromus tectorum 4 all over, Pga pratensis 40-180, Vulpia ocioflora
3-108, Bromus (Bromopsisl inermis ! m): egg (#34) found on Festuca saximontana
(E. saximontana 2, 1@, 15, 25, 3@ etc. common, Siipa comata 5, 6, 8, etc.
common, Aoreopyron [Elymus="Sitanion"l longifeolius 5, old Bromus tectorum 5
scaltered, Poa pratensis 5@-100, Boutelcoua gracilis 10, 28-30@, 50, Yulpia
octoflora 10 scatiered, Agropyrum [Pascopyruml smithii 15, 88, t m); 2 eggs
(#35) found on Stipa comata (8. comata 35, 50, Poa pratensis 15, 15, 2@, common
30 cm onward, Agropyrum [Pascopyrum] smithii B50-80, Boutelous aragilis 38); egg
{(#36) found on Stipa comata (5. comata 10, 28, 25, 35-i100, Festuca saximontana
12, 45, Boutelous gracilis 15-10@, Pea pratensis 70 onward, Vulpia octoflora 30
etc., old Bromus tectorum 3@ onward); 2 eggs (#37) found on Eestuca saximontana
{F. saximontana 10, 15, 2@, 25, 38, B@, 80, Boutelous gracilis 10-48, 3@, 30,
70~-108, Poa_pratensis 8@ onward, old Bromus tectorum 1 m, Uulpia octoflora 1 m);
egg (#38) found on Stipa comata (5. comata 5-40, 10, 15, 15-25 efc. common, old
Bromus tectorum thick ©.5-100); preoviposition 10:10 Festuca saximontana, eaqg
(#33) found on Fesiuca saximontana (F., saximontana 12, 15, 20, 25, 30-48, 45
etc. common, Agropyron [Elymus="Sitanion"l longifolius 8, 15, 20, 48-50, B@,
Stipa comata 5, 15, common 25, 30, 3@, Poa compressa 50-108); 3 eggs (#40) found
{1 ean on dead leaf perhaps of Carex in Koeleris macrantha clump, 2 eggs piled
on top of each other on Keogleria macrantha leaf){(K. macrantha 5@ cm and perhaps
closer, | m, Agropyrum [Pascopyruml smithii 15, Festuca saximontana 15, 25, 3@,
40-10%, Bouteloua gracilis 1@, 15, 40-50@, Stipa comata 15, 4@, 58 onward, Carex
probably pensylvanica heliophila 25, 4G, 4@, 4@, 45 onward, old Bromus tectorum
16, 26, 46, 80~30, poropyron [Elymus="Sitanion”] lpnaifolius 25); egg {(#41)
found on Fesiuca saximontana (F. saximontana 18, 20, 3@ cm eic. common, Kgeleria
macranthes 3@, 40, 45, 50, S50-160, Bouteloua gracilis 2-30 common, Stipa comata
25, 30, Poa pratensis 15, Agropvron [Elymus="Sitanion"] lonnifolius 20, 40); ego
(#42) found on Kosleria macrantha (K. macrantiha 5, 15, 25, to 1 m, Festuca
saximontana 3, 10, 15, etc. common, Bouteloua gracilis 12-5@, 60-108, Stipa
comata 12, 3@ uncommon, Agropyron [Elymus="Sitanion"l longifelius 2@, 40, B@,
Poa pratensis B@-109);: egn (#43) found on Festucs saximontana (F. saximontana
15, 28, 30, 40 onward, Koeleria macrantha 8, 10, 15, 28, 25, 30-108 common,
Bouteloua gracilis 18, 15, 30, 30, common onuward, Poa pratensis 50-100, Carex
probably pensylvanica heliophila 6@, 75, Stipa comata 3 clump, 20, Danthonia




pacryi o¥-b¥, Aorepyron lElymus="pitanien 4 longifeolius BY, H30); egg (#44) found 133

on Festuca saximontana (F. saximontana 25, 3@, 30, 30, BS, 70 stc. , Koeleria
macrantha 10, 25-100 common, Poa Draten515 15_ 2@ 40-10@, Carex probably
pensylvanica heliophila 28-25, Bouteloua qracilis 25*1@@, Danthonia parryi 20,
25-30, Stipa comata 30 etc., 76); egg (#45) found on Koeleria macrantha (K.
magrantha fairly common, Festuca saximontana 18, 20, 35, 48, etc., Agropyran
FElymus="Sitanion"] lonoifolius 15, 20, 20, 25 etc., old Bromus tectorum 18, 3@-
100, Bouteloua gracilis thick 9-100, Stipa comata 25, Poa pratensis 30-109,
Carex probably pensvlvanica heliophila 50-100, Danthonis parryi 1 m, Bromus
[Bromopsisl]l inermis 395); 6 eggs (#4B) within 4@ cm of each other found on
Festuca saximontana (F. saximontana common, Boutelowa gracilis common, Carex
probably pepsylvanica nheliophila scattered, Danthonia parrvi 28 or 5%, Poa
pratensis “90 onward, Aoropyron [Elymus="Sitanion"] longifelius uncommon 30 cm
onward, Oryzopsis exigua B® cm onward, Poa nemoralis interior B® or 9@, 5tipa
comata 20 cm onward); 2 eggs (#47) found on koeleria macrantha (K. macrantha 22,
30, 30, etc. onward, Stipa comata 8, B, 15, 15, etc. onward, Bouteloua gracilis
2, 520, 6@, 70100, Carex probably pensvivanica heliophila 6, 1@, 15, 20, stc.,
Festuca saximontana 20, 20, 2@, Aoropyron EElymus="Sitanion"] longifolius 8@, 1
m, Qryzopsis exigua 1 m, Banthonis parrvi 39-138); epg (#48) found on Koeleria
macranthtia (K. macrantha 38, 58-1 m, S5tipa comata &6, 12, 2@, 3@, 48, 55, etc.,
fioropyron [Elymus="Sitanion”] lonaifolius 18, 35, 49, old Bromus tectorum 38,
5@, Danthonia parryi 15-B@, Orvzopsis exigusa 45-60, Festucas saximontana 1 m);
epng (#49) found on Festuca saximontana (F. saximentana 10, 1@, etc. common,
Bouteloua gracilis 8-100, Kpoeleria macrantha 30, Carex probably pensylvanics
helicophila 1@, 3@, rare, old Bromus fectorum 19 scattered, Aaropyrum
[Pascopyruml smithii 8@, Stipa comata 15, 15, 15, 30, 38); egg (#50) found on
Stipa comata and egg {#51) found on Festuca saximontana within 1@ cm of egg #50,
(8. comata 15, 15-30, 20 common, F. saximontana 25, 30, 38, 35, 5@, etc. common,
Banthonia parrvi 20-100, Koeleris macraniha 12, 35, 5@, 70, Bouieloua gracilis
6@, Agropyron [Elymus="Sitanion”] leonnifelius 70, Carex probably pensvivanica

helloghlla 8@, Bromus [Bromopsisl inermis 4@-45, Poa pratensis 7@ one clump, 90,
old Bromus tectorum 50-~1 m)y €49 (¥52) found on Koelerla macrantha (K. macrantha

35, 80, Stipa comata 5, 7, 10 very common, Bouteloua gracilis 12, 20-45, Festuca
saxlmontana 7, 30, 5@, 5@ Agropyraon [EIVNUS“"Slt&niGH 1 lonalfollus 4@ BQ, 8@-

140, old Bromus tectorum 10 scattered, Carex probably pensylvanica heliophila
49-70, Pos pratensis 4@, Bromus [Bromopsis] inermis 20-40); eqg (#53) found on
Festuca saximontana (E. saximontana 3, 19, 20, 45, 25-30@, 90, Bouteloua gracilis
7, 20, 29, 49, etc., Biipa comata 5, 10, etec. very common, Carex probably
pensylvanica heliophila 45-8@, Danthonia parryi 8@ onward, Agropyron
[Elymus="Sitanion™] lonmifolius 1 m, Orvzopsis exigua 88): egg (¥54) found on
Koeleria macraniha (K. macraptha 15, 20, 28, 90, Stipa ceomata 15, 25, 25, 3b
etc. common, Festuca saximontana 1@, 15, 15, 25, 25, Boutelous gracilis 13, 40-
50, Carex probably pensylvanica heliophila 8, 25, 25, 56-1 m, Danthonia parryi
50-8B8, 1t m); egg (#55) found on nen-monocot {(found 18 cm from ego #5854 so not
detailed separately, but nesarest monocots were Bouteloua gracilis 8 etc., Carex
probably pensylvanica heliophila 10 etc., Festuca saximontana 19 etc.); egy
(#8B6) found on Koeleria macrantha (K. macrantha fairly common 18 cm onward,
Siipa comata 8, 20, 20, 30, 50, Festuea saximontana 20 common, Bouteloua
gracilis &, B, 15, 20-10@, Carex probably pensylvanica heliophila 55, 6@, 6@,
E®, ete., old Bromus tectorum 70 etc., Aaropyrum [Pascopyrumd smithii 15}y 3
eqns {(#57) found on Festuca saximontana (very near eog #56 so not detailed
separately, but nearest grasses Koeleria macrantha 15-25, Agropyrum [Pascopyrouml
smithii 15-20, Festuca saximontana 37; egg (#58) found on Stipa comata (8.
comata 5, 10, 15, 20-1 m, Festuca saximontana 5, 15, 2k, 25, 58, 5@, etc.,
Danthonia parryi i&, 28, 25-40, 50, Koeleria macrantha 15, 5@, 39, Carex
probably pensylvanica heliophila 60, E@, old Bromus tectorum 10, | m scattered);
egn (#53) found on Stipa comata (5. comata common, Festuca saximontana 2, 20,
59, 5@, old Bromus teciorum 19 scattered, Carex probably pensylvanica heliophila
4G, 48, 49, etc., Danthonia parryi 50, 55 onward, Koeleria macrantha 4@, 56, 50,
B5, 7@, Bouteloua gracilis 5@); egg (#60) found on Koeleria macrantha (K.
macrantha 16, 20, | m, Poca nemoralis interior 1 m, Stipa comata 3, 10, 15, 15,
20~-10@, Bouteloua gracilis 10-180, Carex probably pensylvanica heliophila 15,
i5, 58-100, Panthonias parryi 25-35, Festuca saximontana 3@, 3@, 45, 80, etc,,
Agropvron [Elymus="8itanion”"] longifelius 15, 35)y ego (#61) found on Stipas
comata (8. comata 2@, 20, 20, 3@, 35, etc, common, Agropyren [Elymus="Sitanign"]
longifelius 5, 20, 80, Bouteloua gracilis 15, 20~40, 40, ete., Danthonia parryi
30-40, 40~55, Carex probably pensylvanica heliophila 35, old Bromus tectorum 5
scattered common 20-1 m, Festuca saximontana 90); egg (#62) found on Festuca
saximontena (F. saximontana 5, 5, 5, 20, 20, 20, 2@, common, Koeleria macrantha
5-1@, 15, 3@, 35, 55, 8@, 1 m, Danthonia parrvi 20-1@00, Stipa comata 12, 15, 20
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common, Larex probably pensylwvanics heliophila 20, olc Bromus tectorum 25,
Aaropvrum [Pascopyruml smithii 4@, Bouteloua gracilis 15, 5@-70, 70)y egn (#63)
found on Festuca saximontana (F. saximontana 10, 38, 3B, 46, 70, Koeleria
macrantha 20, 25, 25, 45, 58-100, Siips comsta 10-38, 35, common, Danthonia
parryi b@-1 m, Orvzopsis exigua 25-5@, Agropyrum [Pascopyrum] smithii 45, Carex
probably pensvlvanica heliophila 18, 15, 2@, 49, B@ etc., old Bromus itectorum 1
m, Bouteloua gracilis BE@-1 m); all Guy Mill, Jefferson Co., Colo., June 20, 1988.
Egg (#65) found on Eestuca saximontana (F, saximontana 8, 20, 3@, etc. thick,
Danthonia parryi 18, 20~10@ thick, Oryropsis exigua 12-25, 50-8@, Bouiteloua
gracilis 1@-10@ thick, Carex probably pensylvanica heliephila 25, 30, 42 etc.,
Koeleria macrantha 82, | m); egg (#66) found on Festuca saximontana {(F.
saximontana 15, 20, 20, 25, 25, etc., Stipa comata 10, 28, 28, etc., Bouteloua
gracgilis 8, 5-1 m, Cargx probably pensvlvanica heliophila 12, 15, 15, 25, 30,
Danthonia parryi 4@-70@, Koeleria macrantha B@, Poa nemoralis interior? 1 m); eag
(#657) found on Eestuca saximontana (F. saximontana 15, 25, 30, 30, 40,etc.,
Bouteloua gracilis 3, 8, 15, 15-108, Stipa comata 8, 15, 28, 30, 35, 508, etc.,
old Bromus tectorum BO, Vulpis octofleora i m)s; 2 eggs (#6B) found (the first on
Festuca saximontana the second on Stipa comata leaf of tiny plant touching the
F. saximontanal)(F. saximontana 40, 50, | m, S. comata 1, 4, 12, 15, 20, etec.
common, Carex probably pensylvanica heliophila 28, Hoeleria magrantha 4@,
Bouteloua graecilis 8-100@, Vulpia ocioflors 60, Danthenia parryi 98, Agropyvron
[Elymus="S8itanion"1 lonnifolius 70, Orvzopsis exigua 40-55, 60-78); eng (#69)
found on Eestuca saximontana (F. saximontana 15, 25, 25, 40, etc., Koeleria
macrantha 40, 46, Stipa comata 5, 1&, 20, 20, 20, etc. Oryropsis exigua 15, 25,
25-35, etc.)s egg (#78) found on Koeleria macrantha (K. macrantha 80, 1 m, Stipa
comata 25, 7@, 8@, BB, Agropyron [Elymus="Sitanion"] lonmifelius 18, 20, 30, 406,
78, 70, 80, 1 m, Carex probably pensylvanica heliophila 18~180, Festuca
gaximontana 7@, Bouteloua gracilis 15-20, 30, 46-10@, old Bromus tectorum thick
sward 8-108, Danihonia_parryi 80, 80-100@): egg (#73) found on Festuca
saximontana (F. saximontana 5, 5, 10, 13, 2@, 28 onward, Stipa comata 30, 79,
Poa compressa 6@, Danthonia parrvi 18-190, Foa pratensis 58 onward, Koeleria
macrantha 15, 3@, 4@, | m, Carex probably pensylvanica heliophila 40, B0, eic.,
Bouteloua gragilis 20-46¢, Agropyrum [Pascopyruml smithii 30, 38, 80-188); all
Guy Hill, Jefferson Co. Cole., June 21, 1988, Egng (¥74, first stage larva DI
2/3 lenath of D2 on A1® as in nevada’) found on Eestuca saximontana (F.
saximontana uncommon at this leocality, 25, 3@, 58, 85, 55, 68, 1 m, 1 m,
Oryzopsis exigua 10-3@, 30, 40, 5@-1 m, Carex probably pensylvanica heliophila
80, 90)y eqgng (#7868, 1st stage resembles nevada) found on Bouleloua gracilis (B.
gracilis cemmon 8 cm onward, Oryzopsis exigqua 30, 30, 50, 70, Carex probably
pensylvanica heliophila 25, 38, 30 ornward common, faropyron [Elvmus="Sitanion"]
longifolius 8@); both N Beaver Brook, Jefferson Co. Cole., June 22, 1888. Al
this locality I searched "150 Boutelouas gracilis, "50 Festuca saximontana, 725
Festuca arizonica, "4% Oryzopsis exigua {the mosi common grass), “48 Carex
probably pensylvanica heliophila, "25 Koeleria macrantha, "20 Stips comats, "4
Agropyron [Elymus="Sitanion”] longifelius. Oviposition (#87) 15:3@ on underside
of Aster ericoides? leaf near siem {(Poa_pratensis 8, 20-1 m, 35-1 m common [eng
at upper end of big swale of this], Stipa comata 5, 1@, 15, 15, 15-1 m, 20,
common, Koeleria macrantha 15, 15-30, 25, 30, 45 onward, figropyron
[Elymus="Sitanion"] longifeolius 25, 25, 7@); egg (#98) found (15 cm from eag
$97) on 2-cm Sglidage seedling leaf underside under Koeleria macrantha (K.
macrantha 15 etc., Siipa comata 8-1 m, Poa pratensis 25 etc.)s beth Guy Hill,
Jefferson Co. Ceolo., June 27, 1988. Egg found 9:57 on Bouielous agragilis (B.
aracilis ©0-20, abundant to t m, Bromus tectorum common 2-180 cm, Stipa comata
common 15-70 cm atec., Agropyron [Elymus="Sitanion"] longifolius 3B, B cm,
Danthonia parryi 48-60@ cm, VYulpis octoflora 5, i@, 15, Carex probably
pensylvanica heliophila 1 m); egg found 18:53 on Fesfuca saximontana (F.
saximpntana common B-B0 cm, Stipa comata 5, Z0-48 cm etc. common, Carex probably
pensylvanica heliophila 18-15, Z@-1 m, Danthonia parryi 6@-8@0, Oryzopsis exigua
E@-90, Bouteloua aracilis 3-40, common 40-1@89 cm, Poa pratensis 25, 45, 70} eqq
found 11:85 on Festuca saximontana (F. saximontana common 5-80@ cm, Poa compressa
scattered 5-5@ cm, foropyron [Elymus="Sitanion"] leongifolius 5, 18, common 15-808
cm, Stipa comata 7, 20-50 common, Bouteloua gracilis 5-108 cm common, Bromus
iectorum 10-1@@ cm, Poa pratensis 90 cm onward, Yulpia octoflora 20 cm, Carex
probably pensylvanica heliophila 5@ cm, Bromus [Bromopsisl inermis 58-78 cm,
Danthonia parryi B@-80 cm); 2 eggs found 11:17 on Festucs saximentana (F.
saximontana 3, 19, 35, 6@-98, Danthenia parryvi 15-68, Poa nemoralis interior
common 15-10@, Poa pratensis 80-i0@, Bouteloua gracilis 40-6@, Agropyron
[Elymus="Sitanion"] longifolius 45, B8O, Stipa comata 2@, 35); eag found 11:50 on
Festuca saximontana (F. saximontana 5-20, Agropyron [Elymus="Sitanion"]
longifolius 5-b@ common, Danihonia parrvi S0-70, Bromus tectorum 26-100,




Dryzopsis exiqua o¥, Koeleria macrantina «<¢, 48, Bo, ptipa comata 30, Boutslous 135
agracilis 48-150); egg found 12:04 on Festuca saximgntana (F. saximontana 10, 3@~
50 etc., Aoropyron [Elymus="Sitanion"] longifelius & cm onward common, Bromus
tectorum 18, 20-108, Boutelous gracilis 5-4@); egg found 12:12 on Festuca
saximontana (F. saximgntana 7-30, 7@, 70, Koeleria macrantha 26, Bouteloua
gracilis 5-10, 2@, 50-B@, Stipa comata 5, 15-30 etc., Agropyron
(Elymus="8itanion"] lonnifolius 15-5@ etc., Oryzopsis exigua 80)3 2 eous found
12:28 on Eestuca saximontana (F. saximontana 5-40, 80-90, Koeleria macrantha 6@,
Agropyron [Pascopyrum] smithii 1@, very common 15~108, Agropvron
[Elymus="S8itapion"] lonpifolius 1@, 20-30 etec. common, Stipa comata 20, 45,
Boutelous gracilis 5-40, Oryzopsis exigua 35-9@); eog found 12:38 on Festuca
saximontana (0-40, Pos pratensis 15, common 20-100@, Oryzopsis exigua 40-G0,
fAgropyron [Elymus="Sitanion"] longifolius 6@, Agropyron [P.]1 smithii 10-28, 30-
108 common, Stipa comata 20 etc.)y egg found 12:48 on Festuca saximontana (F.
saximontana 20-5%5, 90 etc., Koeleria macrantha 40, 108, Agropyron
[Elymus="Sitanion"l longifolius 3, common 20-10@, Agropyron [P,] smithii B0, BO,
gtipa comata 30); egg found 13:05 on Eestucs saximontana {F. saximontana 5, 15,
3050, Oryzopsis exiqua 40-50, Danthenia parrvi 20, B5-80, Koeleria macrantha
30, Carex probably pensylvanica heliophila 10, 10-20, B0-78, Agropyron
FElvmus="Sitanion"] lonaifolius 48-56, 100, Stipa comata 20, 20, 30, Bromus
tectorum 5, Bouleloua pracilis 20-808); 2 eggs found 13:18 on Festucs saximontana
(E. saximontana 2@-35, 50, 80, Agropyron [P.] smithii 20~18@, Danthonia parryi
180, Qrvzopsis exigua 30-8@0, Poa pratensis 108, Stipa comata 790}; egg found
13:35 on Festuca saximontana (F. saximontana 17, 9@, Carex probsbly pensylvanica

heliophila 10, Koeleria macrantha 7-30, 50, Agropyron [P.1 gmithii scattered 10-
190, Siipa comata 45, 6@, OQryzopsis exigua 25-30, 40-100, Bouteloua gracilis 5,
30-100, Danthonia parryi 3@-50, Poa sp. 70-19@); soo (did not hatch) found 13:43
on Koeleria macrantha (K. macraniha 40-E@, Fesiuca saximontana 20, 38, Stipa
gcomata 20, 25, common 35-100, Boutelous gracilis 15-100, Carex probably
pensylvanica heliophila 8-15, 4@8-120@0, Orvzopsis exigua 20~-10@, Bromus tectorum
9@, Poa perhaps nemoralis interior 4@, Agropyren L[P.1 smithii few); 2 eggs found
13:57 on 2 Bouteloua gracilis leaves 3 mm apart, next to Fesluca saximontana (B.
gracilis 7, 15, 15-10@, . saximontana 1-4, 10, 15, 20, BO®, 98, Danthenia parrvi
65-9@, Festuca arizonica 60, GB-70, 188, Agropyron [Elymus="Sitanion"]
longifolius 45, 45, Carex probably pensylvanica heliophilas 40, 40-180, Stips
comata 25, Oryzopsis exigua 25, 25-48, 40-5@, Poa pratensis 20-60, Bromus
tectorum 3, scattered 15 onward, Keoeleria macranptha 99); eng found 14:10 on
Festuca saximontana (F. saximontana 20-30 onward, Agrepyron EP.1 gmithii 8, 15,
20-10@, Bromus tectorum scattered abundant B cm onward, Stipa comata 10,
Danthonia parryi 5, 50-88, Koeleria macrantha 75, Bouteloua oracilis 40-5@ etc.,
Poa pratensis 98); first ego found 14:15h on Festuca saximontana (F. saximontana
1@, 15, 25-40, b@, eic.), second egg found 14:15 on Koeleria macgrantha (13 cm
from last eog)(for both eogs Poa pratensis "25, Bromus tectorum scattered "10-
100, Danthonia parryi “40-50, Oryzopsis exigua "30, Poa compressa 40, Bouteloua
gracilis “30-108, Stipa comata "15, 25, 88, etc.); egn found 14:24 on Festuca
saximontana (E. saximontana frequent 7-50, Bromus tectorum 15-100, Siipa comata
5, 45-50, Bouteloua gracilis 7, Poa pratensis 15, 40-100, Oryzopsis exigua 50—
BO, ¥oeleria macrantha 40-50, 120, Agrepyren EP.J smithii 3@, 48); egg found
14:34 on Festuca saximontana (. saximontana 20, 20, 40-45, 7@0-80, Stipa comata
5, 1@, 15, 4@, 60, etc., Aoropyron [(Elymus="Sitanion"] lopngifolius 1@, 38, 3@,
Danthonia parryi 20-100, Poa pratensis 30-100, Koeleria macrantha 25, 50-80);
eng found 14:52 on Festuca saximoniana (F. saximontana 5, 15, 20, 20-100,
Bouteloua gracilis 25-100, Keoeleria macrantha 5, Agropyron {P.] smithii
scattered 35-108, Bromus tectorum scattered common 15-120, Agropyvron
FElymus="Sitanion"1 lonqifolius 2@, common 40-100, Stipa comata 890} Guy Hill,
Jefferson Co. Colo., June 18, 1888, Eaqg found 9:24 on Fesiuca saximontana (F.
gaximontana b, 7, 12, 25~-30, 5@, 8@-98, Bouteloua gracilis 60-30, Agropyron
[Pascopyrum] smithii common 15-10@@, Stipa comata 6, Oryzopsis exigua S0-180,
Bromus tectorum 30-18@); 2 eggs found 9:15 on Festuca saximontana (F.
saximontana 10-20, 38, 70-80, Poa nemoralis interior 22-108, Agropyron
[Elymus="Sitanion") lenmifolius 15, 25, Stipa comata 20, 48-55, Oryzopsis exigua
30-B8, Carex probably pensylvenica heliophila 50~838); egg found 9:23 on Festuca
saximontana {(F. saximoniana 5, 7, 19, common 28-18@, Agropyron
(Elymus="Sitanion"] lonnifolius 20, 25, 50, 6@, Oryzopsis exigua 56-108,
Koeleria macrantha 50, 88, Carex probably pensylvanica heliophila 1 m, Poa
nemoralis interior B8@-120, Danthonia parrvi B0-88); egng found 8:33 on Kosleria
magrantha (K. macrantha 18, 3@, 40-60, 180, Bouteloua gracilis 15, Bryzopsis
exigua 30-40, 15-6@, Stipa comata 30-4@, 65, Festuca saximopntana 25, 4@, BG, 70,
Festuca arizonica 70-80, Carex probably pensylvanica heliophila 50-8@, Bromus
tectorum 35, 50-180); egn found 9:52 on Festuca saximontana (F. saximontana 1@,
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25, 3b-50, BO®, Bouielous gracilis 20-50, Agropyron Lglymus="bitanion”]
longifolius 20, BG-10@®, Agropyron near [P,] smithii 40, 78-10@, Oryzopsis exigua
15-40, Stipa comata 5, 30); 2 eggs 28 cm apart found 10:13 on Festuca
saximontans (F. saximentana "25, Oryzopsis exiqua "10-20, 30-70 etc., Danthonia
parryi abundant “20-198, Agropyron [P.] smithii "20, 40, etc. common, Koeleria
macrantha "25, Bouteloua gracilis "70-30, Bromus tectorum scattered "20 onuward,
Stipa comata "18, 28, 6@); egg found 19:13 on Egsiuca saximontana (F.
saximontana 5, Siipa cemata 15, 15, 25, 8@. etc. common, Poa pratensis 4@-168,
Koeleria macrantha 20, Bromus tectorum 18-100, Agropyron [P.]1 gmithii 20, 20,
25-100, Dantheonia parryi 20-4@, 6@, 190, Agropyron [Elymus="Sitanion"]
lonnifolius 28); 2 egags found 10:30 on Fesiuca saximontana in shade of Pinus
ponderosa tree only 20 cm from trunk (E. saximonitana 30-10@ for first egg, B5-50,
&, 80, 100 for second egg, Bromus [Bremopsis] inermis "25-50, 180, Siipa comata
58 and 3@ for the two eggs, Kepeleria magrantha "40-108, Agropyron [P.J smithii
"B0); eng found 10:39 on Koeleria macrantha (K. macrantha abundant 20-108,
fgropyron [Elymus="Sitanion”] lengifolius 8, 25, 30, Fea nemoralis interior 7,
abundant 15-100, Qryzopsis exigua 45-8@, 80-90, Danthonia parrvi 20-45, 70-100,
Festuca saximontana 45, 55, B0-BO); 2 epggs found 10:5% on Festuca saximontana
(F. saximontana 1@, 10, 13, 20, 4@, Danthonia parryi common 8-180, Bromus
tectorum 10, 20-106, Keegleria macrantha 35, Stipa comata 10, 40-50, fAagrepyren
[Elymus="Sitanion"] longifolius 50, Oryvzopsis exinua zZ0-40, 50-650, 40-100@,
Bouteloua gracilis 40-100, Carex probably pgnsylvanica heliophila 28): agg found
11:05 on Koeleria macrantha (K. macrantha 15, 20-49, 30, etc. abundant,
Bouteloua gracilis 30-58, Agropyron [Elymus="Sitanion"] longifolius 15, 28,
Orvzopsis exigua 30-40, 45-100, Festuca saximgntara 26, 20, 26, 5@, 80-9@, Stipa
comata 15, 7@, Pga pratensis 25-100); 2 eggs found 11:12 on Festuca saximontana
(E. saximontana 5-96, Bouieloua gracilis 20-38, 30-100, Banthonia parrvi 45-100,
Orvzopsis exigua 20, Poa pratensis 40-100); egg found 11:28 on Festuca
saximontana (E. saximontana 3, 16, 40, 60, Poa pratensis 20-100, Carex probably
pensylvanica heliophila 25-70, Danthonia parryi 70-180, Agropyron
[Elvmus="Sitanion"] lonnifolius 20-30, 40, Orvzopsis exicgua 45-60, 50-100,
Bouteloua gracilis 15, 38-100, Si{ipa comata 50); egg found 11:26 on Kogleria
macrantha (K. macrantha not nearby, Stipa comata 12, 15, 15, common 30-108,
Agropyron [P.1 smithii common 28-58, Danthonia parryi 65, Bouteloua gracilis 10-
180, Agropyron [Elymus="8Sitanion"] longifolius 20, 25, Oryzopsis exiqua 100);
eag found 11:31 on Siips_comata {§. comata 4, 15, 40, Poa pratensis 5, 1@,
abundant 10~100, Agropyron [Elymus="Sitanion"l lopgifolius 35, B9, Bouieloua
gracilis 39-52, Carex probably pansylvanica heliophila b0~80, Bromus tectorum
93); egn found 12:07 on Eestuca saximontana where ants were common (F.
saximontans 3, 20, 390-80 etc., Carex probably pensylvanica heliophila 40-108,
Bromus [Bromopsisl inermis 59, Bromus tectorum 40, Danthonia parrvi 80,
Orvzopsis exiqua 20-40, 8@, Agropyron [Elymus="Sitanion"] lengifelius 3@, 50,
80, Stipa comata 80, Koeleria macraniha 70, 83, 80, 100}; epg found 12:18 on
Festuca saximoniana (F. saximontana 3, &5, 15, 25, 406-6@, Koeleria macrantha 25,
30, 45-100, Agropyron [P.1 smithii 38, Stipa comata 70, 7@, Carex probably
pensylvanica heliophila 15, Agropyron [Elymus="Sitanion"] lengifolius 20, 30,
6@, Festuca arizonica 50-60@, Danthonia parrvi 80-190); ean found 12:21 on
Festiuca saximontana (F. saximoniana ©-20, 50, etc., Koeleria macrantha 25, 35,
very common 50-90, Danthonia parryi 45-38, Anropyron [Elymus="Sitanion"]
longifolius 15-20, 3@, Stipa comata 9@, Carex probably pensvlvanica heliophila
B, Festuca arizonica 9@, Agrepyron [P.1 smithii 20); ema found 12:29 on Festuca
saximontena (F. saximontana abundant 0-100, Orvzopsis exigua 5, 50, Aoropyron
[Elymus="Sitanion"] lonanifolius 30, 45, etc., Danthonia parrvi 96, Bromus
tectorum 25, Stipa comata 45, 5@, Koeleria macrantha 4@, 1/2 m tall grass 35,
50-180); egg found 12:37 on Egsiuca saxiwopiana (E. saximontana 5, 15, 2@, 38,
60-78, 90, Stipa comata 12, 15, 25-3@, etc., Bouleloua gracilis 39-5@, Agropyren
trachycaulum 80, faropyron [Elymus="Sitanion") longifolius 2@, 8@, Agromvron
EP.1 smithii 50, 80, Ocyzopsis exinua BP-108)s; egg found 12:51 on Festuca
saximontana (F. saximontana 5, 28-25, 48-5@, 70-8@, Aoropyron
EElymus="Sitarnion"] lengifolius 20-38, B0, Koeleria macraniha 5@, 78, 80-100,
Banthonia parryi 28, 780-180, Oryzopsis exigua 20-50, 80-108, Siipa comata 78,
Carex probably pensylvanica heliophila &5, 15, 25-3®, Poa 7pratensis B@-72); eog
found 13:80® on Festuca_saximontana (F. saximontana 1@-15, Danthonia parryi 20-
190, Stipa comata 66, Agropyron [Elymus="S8itanion"] longifolius 20, 25, 4@,
Koelaria macrantha 45-50@, Bromus [Bromopsis] inermis 59, Bromus tectorum 70-100,
Poa pratensis 40-100, Oryzopsis exigua 30-40, 30-60, 80-100, Carex probably
pensylvanica heliophila 26, 80); eng found 13:05 on Festuca saximoniana (F.
saximontana none near, Carex probably pensylvanica heliophila commen 20-100,
Danthonia parryi 48-100, Oryzopsis exigua 38-i80@, Poa nemoralis interior 25, Poa
pratensis 5@0-10@, Bromus teciorum 26-~180, Bromus [Bromopsisl inermis 15); egg




found 19:<4 on Festuca saximontanas (., saximontana ¢, 4o, <o, ad, Aaropyron {P,1] 137
smithii 20, 45, 5@, Bromus tectorum scattered 1@ cm onward, Poa nemoralis
interior 8, 1@, common 20-10@, Koeleria macrantha 45, Stipa comata 45, Bouteloua
aracilis 20-30, 50-190); epg found 13:34 on Koeleria macrantha (K. macrantha
none near, Festuca saximontana 3@, 35, 35, 40, 6@, Siipa comata 20, 35, 50, 70,
70, Bouteloua ogracilis 10-100, 20-~100, Agropyron [Elymus="Sitanion"]l longifolius
20, 20, Bromus tectorum 10-100, Poa pratensis 9@-150, Carex probably
pensylvanica heliophila 4, 15, 25, 4@, 30~100); egg found 13:556 on Festuca
saximontana (F. saximontana 20, Agropvren [P.1 smithii 15, 25, 35, abundant 35~
100, Koeleria macrantha 18-20, abundant 20~106, Poa nemoralis interior 40,
Oryzopsis exigua B8-70, Stipa comata 15); egg found 14:00 on Koeleria macrantha
(K. macrantha @-2@8, 58, 70, abundant 30-108, Oryzopsis exigua 10-28, 30-100,
Stips comata 3@, 35, 50-70, etc., Agropyron [P.] gmithii B@, 76-169, Festuca
saximontana 5, 10, 15, 15, common 28 cm onward, Bromus tectorum scattered 3@ cm
onward); egg found 14:33 on Festuca saximontana (F. saximontana 8-10, common 30
cm onward, Oryzopsis exiqua 80-100, Agropyron [P.1 smithii 20, 20, 40, 50-100,
Bromus [Bromopsis] inermis 40, 40, 48, Koeleria macrantha 70-98, Bromus tectorum
scattered 35 cm onward, Siipa comata 15, Agropyron [Elymus="Sitanion”]
longifolius 40, 45, 79); egg found 14:4B on Festuca saximontana (F, saximoniana
18, 26, 20, 25, 40, 45, Koeleria macrantha 2@, 45, Bremus tectorum sbundant 10~
100, Stipa comata 65, Apropyron [Elymus="8itanion"l longifolius 48-56, 60-BS,
etc.); engg found 15:04 on Festuca saximontana (F. saximontana 10-206, 30,
Bouteloua gracilis 30, Danthonia parryi 49-8@, Carex probably pensylvanica
heliophila 80-180, Orvzopsis exigua 100, Aoroovron [Elvmus="Sitanion"]
lonnifolius 35, 85-100, Bromus tectorum 16, Koeleria macrantha 99): egg found
15:22 on Festuca saximontana (F. saximontana 7, 15, 28, 28, 25, 30, etc., Carex
prebably pensylvanica beliophila 20-25, 38-18@, Koeleria macrantha 50, Agropyron
[Elymus="Sitanion"] longifelius 38, 30-35, 48, Oryzopsis exigua 40-10@); Guy
Hill, Jefferson Co. Ceolo., June 2@, 1989, HOSTPLANTS: 148 epos or ovipositions
were found. Guy Hill is a low montane grassland hillside where H. nevada is
common, H., comma is common but flies much later than H. nevada, H. pahaska is
less common but flies mostly later than H. nevada, and H. uncas and H. juba are
rare. Ovipositing females hover slowly as usual, but if they encounter a tree
or shrub or shade or & patch of unsuitable habitat or a disturbance they shifi
into high speed; as a result they can be followed to oviposition less than 5@%
of the time, so only 4 ovipositions were seen. Females obviously prefer to
ovipesit in areas with some bare ground, on the outside {underside) of leaves
about 2 cm above ground, on or near the ocutside of 2-3 cm wide tender young
arass clumps (mostly of Eestuca saximontana, scmetimes Koeleria macrantha or
Stipa comatal); very few eggs were laid on dicotyledons. Eggs were common around
several pine trees at Guy Hill, but not around others so this was apparently
coincidence. HKoeleria macrantha was searched somewhat more often than its
abundance in the grassland would have warranted if ssarching had been random in
1988, but was searched much less than random search would require in 14989, so
its popularity for oviposition is probably a bit mere than the egg count in
Table .7 would suggest. The grassland here has millions of grass individuals, so
the observer might think that it would be very difficult to find H. nevada eggs;
however , after discovering their preferred hosts, I found that it takes only a
few minutes to find an eqg by searching the favorites Festuca saximeontana and
Koeleria macrantha. Festuca saximontana is the favorite (87 eggs), Koeleria
macrantha is second (28 epgs including 1 on Solidago under it), and Siipa comata
is third (16 egags, plus | egg that could be on misidentified Koeleria macrantha,
plus 1 egg on Aster ericpides near S. comata and Poa pratensis); females rarely
lay on other grasses (Bouteloua gracilis 4 eggs, Pea_pratensis 1 egg, Danthonia
parryi | egg, Oryzopsis exiqua 1 egg, non-monocot | egg’). Siipa comata is very
common but has few eggs; its leaves are narrow and usually so tough that I
prefer to believe that it is a poor host for all butterflies. Bouteloua
gracilis, Dryzopsis exigua, Agropyrum (Pascopyrum) smithii, Danthonia parrvi,
Poa pratensis, and Carex probably pensylvanica heliophila have few or no eggs
despite extansive search. The following discusses the various grasses at this
site and their appeal for H. nevada (the grasses are listed from most succulent
in appearance to least succulent): Poa pratensis is lush, but is rarsesly chosen;
Danthonia parryi is also a lush green wide-leaf grass growing in large clumps,
but for some unknown reason is shunned by all buiterflies. Carex preohably
pensylvanica heliophila is common and green and grows in clumps, but is shunned,
Hoeleria macrantha leaves are dark green and very succulenit when touched, so it
would appear to be a great host, but it is only second choice by the skippers
(the taxonomy of this plant is unresclved, and most people who see it in nature
including myself think that there must be several species invelved, the plants
are sa variable). OQOryzopsis exiaua looks like & terrific hostplant because the
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grayish-green leaves are somewhal tender and it grows in a larpge clump 10-20 cm
wide; however i1 is nearly universally shunned by all butterflies. Bouteloua
gracilis grows in nice clumps and stays somewhat green even in a drought, but is
mostly igrnored. Festuca saximontana is a small grass, only "4 cm tall and "3 gm
wide, with blue-gray leaves, but is the favorite host. Festuca arizonica arous
in a very large inviting clump 20 cm wide, but has hairlike grayish leaves and
is also universally nearly shunned. §Stipa comata grows in clumps and is very
common but has very tough narrow gray leaves and is mostly ignored by all or
most butterflies. Aoropyrum (Pascopyrum} smithii and Agropyren
(Elymus="Sitanion") lonoifolius also have tough leaves, the former bluish-gray,
and are ignored. Bremus tectorum is an annual grass, dead and brown this time
of year, so is shunned. Vulpis octoflora is a tiny green annual grass, which
looks somewhat tough and is shunned. The essential conclusion of this
discussion is that H. nevada does not choose iis hosts according to my
succulence rating, or according to the size of the grass clumps, it evidently
chooses its favorite hosts according to some biochemical odor. When the resulis
from Guy Hill and South Park (see helow) are combined, the faverite hosts
(Festuca saximontana and Festuca idahoensis? differ greatly (a very small clump
with T mm x 4 cm leaves versus a large clump with < mm x 20 cm hairlike
lmaves), which seems to confirm the conclusion that biochemical facters guide
hest choice. EARLY STAGES: Mature or nearly mature larvae must hibernate
usually; lab larvae did not diapause and continued feeding, and consumed Poa
pratensis, though disease eventuwally killed all but one larva, which pupated.
EGG cream, versus green in Pelitss dracos hemispherical, larger than P._draco
eags. FIRST-STAGE LARVA yellowish-cream (slightly greenish internally aftier
feeding ), seta D! on A1O@ fairly long, nearly as long as the longesti seta, which
is D2 (B! is longer than shown by MacNeill 1364 Fig. 5)(H. pahaska & H. uncas
have D1 on A1@ very long, longer than navadal(all 1988 and most 1989 eggs were
allowed to hatch and the resuliing larvae examined with a microscope for these
traits)sy cellar dark brown; head chitin-brown. HALF-GROWN LARVA medium-brown.
MATURE LARVA dark brown, collar black with a black satellite sclerite just above
spiracle; head black, with a long medium-brown stripe aleng coronal sulcus and a
shorter medium—brown stripe along upper part of adfrental sulcus. PUPA head,
thorax, & wings dark blackish-brown, wings dark blackish-gray, abdomen light
brown with dark-brown transverse dashes (several stronn dashes above and just in
front of spiracle axis, weaker ones posteriorly and below and behind spiracle
axis), A9 dark-brown, medial part of eye & orbit ochre & hairy, postericr base
of eye ochre {appearing to be a ssparate sclerite), some tufis of long ochre
setae on head (each fuft is on an ochre areal, T1 spiracle oachre, an ochre
streak on each side of 713 a tuft of setae & a lenticle cluster lateral to
proboscis on A5 & AB, abdomen has many shori ochre setas; hind legs extend 1.7
mm beyond wings, proboscis extends & mm beyond wingss cremaster sharp, with
lateral hairs and terminal crochets; pupated upside-down attached by cremaster
{no silk girdle) in nest of silked-together leaves, the silk had lots of "lumpy"
areas in ift.

Hesperia nevada nevada {(Scud.). {(Adults have greenish-ochre-brown ventral
hindwing, as in most of ihe species’ range.) Oviposition Koeleria macrantha
(W), 2 mi. NE Rpsita, Custer Co. Colo., Juna 38, 189683. Egg {(#80) found on
Festuca idahoensis large clump (E. idahoensis 1@ 20, 2@, 40, etc., Koeleria
macrantha 5-4@, Bouteloua [Chondrosum] gracilis 15 t m, Muhlenbergla torrevi 10-
I m}; eog (#81) found on Fesiuca idahoensis large clump ([, idahoensis to5, 15~
40, 48~1 m, Keeleria macrantha 15, Muhlenbergia torreyi 3, 3-1 m, Bouteloua
gracilis 15~1 m)s; egn (#83) found on Festuca idahognsis large clump (F.
idaheoensis 2@, 20, 25, etc. tn 1 m, Koeleria macrantha 3-1@, 6@, Stipa comata 5-
20, Muhlenbergia torreyi 15-1 m, Carex oreocharis 40~1 m}; egg (#84) found on
Festuca idahoensis large clump (no F, idahoensis nearby, Bouteloua gracilis 5-
25, Carex oreocharis 3-1 m common, Yublenbergia torrevi 40-1 m, Agropyron
[Elymus="Sitanion"] longifolius 5@’; egg (#B6) found on Festucs idahoensis large
clump (£, idahoensis @-3@, 48, 5@, 1 m, Mublenbergia torreyi 10-1 m, Koeleria
magrantha 25, 45); egg (#B8B) found on Festuca idahoensis large clump {(F.
idahoensis 18, 15, 20, 48, | m, Keoeleria macrantha 25 etc. onward, Carex
oreocharis 1@ onward, Muhlenbergia torreyi 180 common)j egy (#92) found on
Koeleria macrantha (K. macrantha 15, Bouteloua gracilis } cm—1 m, Muhlenbergia
torrayi 208~1 m, Carex creccharis 35, 5@); egg (#91) found on Festuca idahoensis
large clump (F. idahoensis 1@, 1 m, Koeleria macrantha 5-15, 6@, (@,
Muhlenberaia teorreyi 7-1 m, Carex oreocharis B8-1 m, Bouteloua gracilis 30, 3@-
9@); all South Park SW Jefferson, Park Co. Colo., June 23, 13988, Egg found on
Stipa comata (5. comata none nearby, Eestuca idahoensis 20-40 cm, 30-100, 50-72,
Festuca saximontana 90, Carex obiusata 8S8), NW Tabernash, Grand Co. Celo., June
24, 1989. Egg found on Festuca idahoensis (E. idahoensis none nsarby, fAaropyron




Lelymus, "Elyirigia” ]l dasystachyum 5, very abundani 30-c00, Stipa comata 20, 139
Koeleria macrantha 50-68), SW Hot Sulfur Springs, Grand Co. Colo., June 30,

18989, HOSTPLANTS: Eggs are laid 2-4 cm ahove ground on the lower surface of
leaves. In South Park, Boutelous aracilis was very common but searched vary
little, Muhlenberoia torrevi was very common and many were searched, Festuca
idahoenais prew in scattered large clumps and most clumps were searched,

Koeleria macrantha was uncommon but "50 were searched, Agropyron
(Elymus="Gitanion") lonnifeolius was fairly common and some searched, Carex

oreocharis common but few searched, Stipa comata uncommon and very few searched.
The main host in South Park is obviously Festuca idahoensis (7 eggs), the second

choice Koeleria macrantha (1 enom). Thus the host prefserence is almost the same
as in Jefferson County, except a different Festuca is chosen. Curiously,
Festuca idahoensis resembles Festuca arizonica in Jefferson Co. (same hairlike
leaves and large clumps) but E. arizonica is shunned in Jefferson Co. where the
preferred Festuca saximentana is a tiny clump with wider gray leaves. This
agein seems to show that olfactory bicchemical cues rather than visual
appearance are used by oviposiiing females to select hostplants.

fitalopedes campestris (Bdv.). Adulis associated with Poa pratensis (the only’
orass in lawn), Morse Park, Lakewocod, Jefferson Co. Colo., Aug. 12, 31, Oct 5,
1987. Adults associated with P. pratensis (the only grass in lawn), Kendrick
Lake, Lakewoed, Jefferson Co. Colo., Sept. 9, 1987. Larvae eat P. pratensis in
lab. EARLY STAGES (eng larvae pupae from eggs laid by W Neb. female, larvae
from Lakewood): EGG white, circular in dorsal view, lower edge slightly
rounded, without flange. 15T-5TAGE LARVA cream; collar & head black. YOUNG
LARVA (1/3 grown) dark-green {more tan beneath), middorsal band darker; collar &
head black. HALF-GROWN LARVA light-brown {older larvae become darker and
darker). HMATURE LARVA dark brown (under microscope, actually cream with
thousands of red-brown spots, cne under each seta), ochre-brown laterally,
middorsal line blackish-brown on AZ-A10, veniral neck gland present, T1 spiracle
black, collar and circular scleriie below it black {collar edged by white
anteriorly); head black with a weak to strong gray streak along coronal sulcus,
pale-brown adfrontal areas (absent sometimes?!, and an orangish spot in front of
eyes (absent on some larvae). PUPA when firsi formed tan-cream on abdomen
{orange—tan on top of abdomen, lighi-brown on top of thorax, tan on wings) with
blackish mottling on head T! and front of T2 and T3, heart-line brown on
abhdomen, numerous small brown dashes very similar to the spots of Poanes and
Hesperia pupae; abdomen then becomes pinkish-tan and head thorax wings becoms
dark gray-brown, finally abdomen becomes orange-hrown and head theorax wings
nearly black and the abdominal dots brown-hlack, head has a large ochre circular
spot next to middorsal line and a similar spot on anterior medial front of head
with a tiny ochre spot beside it, orbit and vicinity is ochre, cremasier brown,
T1 spiracle pale brown, proboscis extends 1-1.5 mm beyond wings. Perhaps
ftalopedes is a subpenus of Hegperia.

Polites. I have reared all 7 Colo. Polites, and the early stages of all other
speclies (baracoa, vibex, mardon) are known (except for ihe baracgea pupal, so
comparisens hetween species can be made. P. peckius, mystic, and sonora lay
egas without glue which fall to the litter; draco and themistocleg often lay
eggs on dicotyledons rather than hosts. Only origenes makes aerial larval
nests. Some epgs are cream, others are pale greenish, and in some species the
eggs turn orangish or pinkish., First-stage larvae are similar in all species;
the body iurns greener afier feeding. Mature larvae are usually brown (but
sahuleti is slightly greenish and P. vibex is pale green); all have the
heartline darker. The top of AI@ of older larvae is unmarked brown in mystic &
sanora & origenes, whereas in sabuleti & peckius its rear rim is brown but a
blackish UU-shaped mark occurs on A1@, while in gdraco & themistocles & mardon
(and perhaps baragoa and vibex?) the A1® rear rim is blackish and a subdorsal
and middorsal blackish band is on A1@. The mature larva head is solid black
(except "dull yellow” in baracoa) without pattern in draco & mystic & sonora &
origenes, but in the apparent ancestral ifype in gabuleti & mardon & peckius &
themistocles & haracoa & vibex the head has paler stripes (generally beside
coronal sulcus, in adfrontal area, & a spot in front of eyes}. Pupae are mostly
dark brown, though mysiic & seonora pupae are more black, and sabuleti &
themistocles are greenish. The pupal proboscis extends 4-7 mm beyend wings to
cremaster in most species, but extends only 2-2.5 mm beyond wings in sabulefi &
themisiocles (baracea & mardon proboscis unknown). I have not vet examined
first-stage larval setae, but now drace seems to bhe an offshoot of sabuleti as
may be mardon, mysiic and sonora are closely related and evolved from the
precursor of peckius, while origenss and the closely-related
themistocles/baracoa form a branch that evolved from the precursor of gabuleti;
sabuleti and peckius wmay occupy the middle of a probable phylogenetic network
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witn yibex nearby. Fernaps [ollles 15 JUust a suogenus of pgsperiaj the only
difference currently separating thewm is that the antenna club is a bit longer in
Polites; the variation within the early stages of Pglites seem to encompass
Hesperia.

Polites drace. Female preovipesitions 10:09, 18:25, 10:3Q, Poa_pratensis
(common nearby); oviposition 10:20 on underside of leaf of 4 cm Potentilla?
beside Poa pratensis (P, pratensis common nearhby, 5fiips comata 3 cm away and
common also, Danthonia parryi rare 28 cm away, Koeleria macrantha rare 3@ cm
away , Bromus [Bromopsis] inermis rare 78 cm): oviposition 12:14 on underside of
Poa pratensis leaf nexi to Agoseris aurantiaca (P. pgratensis common nearby,
Stipa comata 1@ om uncommon, Bromus {(Anisantha) tegtorum | old stalk 2@ cm and

common 48-70 cm, Koeleria macrantha rare 90 cm, Bromus [Bromopsisl inermis
uncommon 2@, 1 m); preoviposition 12:10 bent abdomen in litter under Astiranalus
sp. (Poa sgasgizensis common all around); all Guy Hill, Jefferson Ce. Celo.
June 13, 1988, Oviposition 9:57 on top of Antennaris parvifolia leaf (Pog
nemoralis interior common 1@, 15, 20, 38, 50 cm onward, Stipa comata common 8~20
cm, 36, 40, 80, 100 cm sway, Bouteloua (Chondrosum) gracilis 4@ cm away,
Danthonia parryi 78 cm, dead Fesiuca saximontana 7@ cm away, old Bromus tectorum
26, 48 cm, common 78 cm); precviposition 18:27 on underside of Taraxacum
gfficinale leaf (Carex probably pennsvylvanica heliophila, Bouteloua gracilis,
Stipa comata within 1@ cm, Poa pratensis 25-10@ cm)s preoviposition 10:53 bent
abdomen on underside of Solidago leaf (Ppa pratensis all over, Bouteloua
gracilis 10-10@ cml)s oviposition 11:8@! on underside of Poa pratensis leaf {(P.
pratensis common all over, Banthonis parryi clump 8-30 cm, Bouteloua gracilis
rare 19 cm); all Guy Hill, Jefferson Co. Colo., June 14, 1988. Oviposition
13:40 on underside of Antennaria parvifolia leaf (Poa pratensis thick all over
and near ega, Stipa comata 2, 20, 48, 70, 90 cm away, Aaropyrum [Pascopyruml
smithii 20, 30, 3@ cm away, Koeleria macrantha 1| m away), Guy Hill, Jefferson
Co. Celo., June 15, 1988. Egg found on underside of Oxytropis lambertii Pursh
seedling leaf beside Koeleria macrantha (K. macraniha common t-100 cm away, Poa
pratensis 3, 15 om away common and thick all around, old Bromus tectorum
scattered 20~100 cm, Aoropyrum [Pascopyruml smithii 16, 19-20, 50, 80, 90 cnm,
Aarepyron [Elymus="8itanion"l longifolius dead inflorescence 50 cm, Bouteloua
gracilis 40-80, 9@0-12@ cm, Carex prebably pennsylvanica heliophila | m,
Danthonia parryi 40-5@ cm}, Guy Hill, Jefferson Co. Colo., June 16, 1988.
Oviposition 10:22 Keeleria macrantha stem (K, macrantha 12, 15, 20, 30, 48, 40,
50 cm, Poa pratensis also in small oviposition clump and thick 8.5 cm onward,
Stipa comata 5, 20, 30, 40-50 cm etc.); egg found (#18) Festuca saximontana (F.
saximontana 5, 15~28, 20-49 cm onward, Hosleria macrantha 2, 20, 20, t m,
Oryzopsis exigua 15~4@, 9@-1 m, fAgrepyrum [Pascepyruml smithii common 28-108 cm,
Bouteloua gracilis 39, 5@ cmis hoth Guy Hill, Jdefferson Co. Celo., June 17,
18988, 1 epg found (#22) on underside of Koeleria macrantha leaf (K. macrantha
1-5, 15, 206, 25, 25, 38, 40 cm, etc., Festuca saximontana 4, 20, 20-25, 25, 38,
@ am, etc., Oryzopsis exigua 40-5@, Bouteloua gracilis 510, 6, 1@, 28, 56, &0
cm, Stipa comata 5, B, 10, 15, 15, 2@ cm onward, Danthonia parryi 50~BS onward};
! egn found (#23) on Festuca arizonica clump (no other clumps of Festuca
arizonica, Carex probably pennsylvanica heliophila S, 8, common 20 onward,
Koeleria macrantha 10, 1@0-15, 25, 38 cm, etc. common, Bouteloua gracilis 15
cmuncommon, Danthonia parryi 48, B0, BB, 7@, 78 cm, Festuca saximontans 12, 4@,
GO, 70 cm, Stipa comata 28 om, Oryzopsis exioua 70 ete.); both Guy Hill,
Jafferson Co. Colo., June 19, 1988. FPreoviposition 11:35 bent abdomen ioward
Festuca saximontana twice, Siipa comaia once, Koeleria macrantha once, she did
net land on Poa pratensis; egg feund on (#64) Koeleria macrantha (K. macrantha
12, 26, 5@-80 cm, Bouteloua gracilis 5-108 cm, Poa compressa 25-60 cm, old
Bromus tectorum 5 cmcommon, Stipa comata 1@, 15-3@ cmcommon, Dantheonia parrvi
20, 4@ cm, Agropyrum [Pascopyruml smithii 58 cm); both Guy Hill, Jefferscn Co.
Colo., June 2B, 1988. Egg (#71) found on Fesiuca arizonica giant clump (£,
arizonica another small clump 15 cm, Banthonia parryi 12-100 cm, Fesiuca
saximontana 2@, 100 cm, Poa pratensis 40-1@0 cm, Stipa comats 40, 48, 45, 78,
70, 78, 70 cm, Agropyron [Elymus="Sitanion"l lonmifelius 25, 3@, 30 cm, Koeleria
macrantha 1 m), Guy Hill, Jefferson Co. Cole., June 21, 1988, Oviposition {(#92)
10:43 fAgropyron (Elymus="Sitanion") lonqifelius voung leaf (A. [E.] longifolius
40, 9@ cm, | m, Im, Poa pratensis 26, 490~ n, 40-1 o [commonest grass over a
several meter areal, Boutelous gracilis 5-1 m, Stipa comats 1@, 18, 20, 20, 20,
25, 3@ cm onward, old Bromus japonicus 3, 15, 40, 45 om, old Bromus tectorum 10-
1 m common); egn ($108) found on Keeleria macrantha (K. macrantha 20-30, 30, 50,
80 cm, Agropyron [Elymus="8itanion"l longifolius 2@, 88, 8@ cm, Stipa comatas 15,
15, 20, 20 cm etc. common, Poa pratensis 20, 35, 50-1 m, Carex probably
pennsylvanica heliophila 7, 7, 10, 18-1 m); both Guy Hill, Jefferson Co. Colo.,
June 27, 1988. Preoviposition 8:20~9:23, female bent abdomen 3 times on Poa
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Brdatenslss ovipositiion J-44 Under [F0a afgassizensis i@at (. a0assizensis
abundant @-5 m in large sward, Agropyron [Elymus="Sitanicn"] longifplius
freguent 18~-9@ cm, Stipa comata frequent 15-88 cm); egg found on Festuca
saximontana (F. saximontana 5, 5, 15, 28, 30, 40, B80-50 cnm away, Koeleria
macrantha 68, Aoropyron [Pascopyruml smithii 10, very common 15-108, Agropyron
[Elymus="Sitanion"] longifelius 1@, 20, 30 etc. common, Siipa comata 26, 45,
Bouteloua gracilis b-4G, Orvzopsis exigua 35-9@), Guy Hill, Jefferson Go. Golo.,
dune 18, 1889, Ego found 9:28B on Festuca saximontana (F. saximgntana 25, 45-70,
Carex probably pennsylvanica heliophila 2, 1%, 20-100, Danthonia parryi common
16-100, Koeleria macrantha %, 40, 90, Aoropyron [P.]1 smithii 45, 180, Oryzopsis
exigua 30-45, Bromus tectorum 5@-100, Siipa comata 80); eng found 14:40 on
Festuca saximeoniana (Festucs saximontana 15, 20-30, 25, B&, 70, etc., Bromus
tectorum abundant 5-10@, Oryzepsis exigus 6@, 109, Agropyron [P.I smithii 15-20,
40, 55, S5tipa comata 20, 25, 4@0); Guy Hill, Jefferson Co. Colo., June 20, 1988,
Egg found 14:34 on Koeleria macrantha (K. macrantha 3@, 3@, Agropyron [Elymus,
"Elytrigia"l dasvstachyum 15, 3@, 6@, small "Stipa" 50, 68, 60, Festuca
idahcensis 17, 28, 25, common io 10@); egg found 13:19 on Festuca idahoensjis {(F.
idahoensis 20, 20, common 25-18@, Stipa comata 5, 5, common 15-1080); SW Hot
Sulfur Springs, Grand Co. Colo., June 28, 1988. Oviposition 12:25 on side of
Lupinus prunophilus peduncle B8 cm above ground afier first landing on Festuca
idahoensis (F. idahoensis 8, 8, 15, 28, 2@, 25, 3@, etc. abundant, Stipa comaia
5, 35, 50, 50, 92 common, Carex sp. 3, 35, Koeleria macrantha 5); egg found 9:35
on Festuca idaboensis (Festuca ldehoensis 35, 40, 48, 68, 70, BO~120, Stipa
comata abundant 5-108, Carex sp. 22-30, 30, 38, 40 eic.)s; SW Hot Sulfur Springs,
Grand Co. Colo., June 3%, 1988. Preoviposition 12:3@ she bent abdomen on 18-cm-
tall dicot near Festuca idahcensis;j S55W Het Bulfur Springs, Grand Co. Colo.,
July 4, 1999, HOSTPLANTS: Koeleris macrantha (b eggs, including 1 egg on
Oxytropis beside K. macranthal, Festuca saximontana (4 eggs), Poa pratensis (4
egas, including 1 eng on Potentilla beside P. pratensis and 1 egg on Antennaria
leaf near P._pratensis), Festuca idahoensis (3 eggs, including 1 laid on Lupinus
prunophilus peduncle beside F._ idahoensis), and Festuca arizonica (2 eggs) are
favorites; occasional hests are Poa gagassizensis (1 egg), Peca_nemoralis interior
or Siipa comata (1 egg on Antennaria near them), Agropyron (Elymus) longifolius
{1 egp?. Adults associated with Poa pratensis, Crawford Gulch, Jefferson Co.
Colo., June 10, 14, 18392, P. drace evidently oviposits on a variety of grasses,
including small bunchgrasses and turfgrasses, especially lush green grasses and
Festuca (which has leaves that are narrow but tender); A. (E.? longifolius is a
tough grass, possibly a "mistake" by the female. Larvae were reared ic pupae on
Poa pratensis. P._draco oviposifs on underside of dicotyledon leaves near
hostplants about half the time (4 of 3 ovipositions, or 44%——dicotyledons were
not searched for eggs, so the eggs found by searching were nearly all on
grasses, and the 1 egg found on a dicoiyledon was merely luck), versus most of
the time for P, themistocles. Larvae make the usual silked-leaf tube nest,
which in nature must be at the plant base/litier/soil. Larvae must hibernate
2/3 grown {(the unfed 4ih stage most likely) in nature; they did not dispause in
lab. Early stages (Guy Hill): EGG very pale green, without color change,
turning cream and black only when the larva becomes visible within (Polites
themistocles eggs develop spois; Hesperia eggs are larger and cream when laid).
FIRST-5TAGE LARVA cream when first hatched, later covered with hundreds of tiny
brown spots giving the body a tan appearance; collar and head brownish-black.
SECOND-STABGE LARVA brown with many more seiae; head black. OLDER LARVAE uniform
dark brown, a middorsal blackish-brown band (weak on thorax}), a faint
dorsolateral (4@% of way from spiracles to middorsal hand) blackish-brown band,
rear rim of A10Q black connected to subdorsal and middorsal black band on A1@ ;
collar and head black. PUPA thorax brown, abdomen ochre, a middorsal abdominal
brown band (consisting of a longitudinal dash on Al and AB, A7, AB, an oval on
A2 and A3, two parallel dashes on A4 and A5), a faint lateral band of brown
dashes containing spiracles, a brown dash under each spiracle on A4-5, a brown
lateroventral spot under the front of each of these dashes on A4~B, & paich of
setae lateral to proboscis on A4, A5, AB, A7, probescis reddish-brown where it
extends 4.5 mm beyond wingtip to base of cremaster, after | day pupa covered by
bluish-white waxy bloom, abdomen, head, & itop of thorax covered with short cchre
hair. Early stages differ somewhat from those of Polites sabuleti (larval head
lacks pale markings, pupal proboscis lenger, larva-pupa browner, AI® blackish on
rear rim), which supports the idea that P. drace is a distinci species from P,
sabuleti; also, the "intermediates” between drace and sabuleti reporied earlier
(Scott 198Bb p. 443) from Grand Mesa, Mesa Co. Colo. proved on further
examination to be just P. sabuleti sabuleti.

Polites sabuleti sabuleti (Bdv.). Crunchgrass Skipper. Adulis associated
with Distichlis spicata var. stricta (C) and 8Sporobolus aircides, at 1 mi. W
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Kingstion, Piute Co. Utah, Aug. 11, 1974, Adulis assoccilated with B. s. var.
gtricta (C) at Green River, Emery Co. Utah, Aug. 23, 1974, and at Barr Lake,
Aidams Co. Colo., Aug. 29, 1984-Sept. 12, 1888, and at 1 mi. NW Brighton, Weld
Co. Colo., Sept. 2, 1984. D. s. var. siricta is the usual bost in the Great
Basin, on alkali flats on valley bottoms. Adults assoc. with Poa sp. and other
grasses in wet meadows at many sites in La Plata and Montezuma Cos. Coleo. and
8an Juan and Santa Fe Cos. New Mex. Adults associated with Sporobolus aircides
(previously misidentified by other botanists as Eragrostis trichodes) at 4 mi.
NE Pilar, Rio Grande, Taos Co. New Mex., Sept. 1@, 1977, and at .6 mi. E La
Madera, Rio Arriba Co. Mew Mex., Sept. 1@, 1977; despite having the same
probable host as P. sabuleti ministioma, adults along the Ric Grande of N New
Mex. are ssp. gabuleti. Oviposition 11:27 tiny Hordeum (Critesion) jubatum
plant (H. jubatum very common and Distichlis spicata var. siricia less comman
nearby, Juncus compressus L. 0-38@ cm, Juncus arcticus ater var. vallicola 28-1
m); preoviposition 11:26 Hordeum jubatum; oviposition 11:2% Poa arida (P. arida
common nearby, Distichlis spicata var. siricia rare B8, Juncus arcticus ater
var., vallicola 5~1 m common, Hordeum jubatum 58-1 m, Muhlenbergis asperifplia
30, 40 cm)s all Barr Lake, Adams Co. Cclo., fug, 23, 1988, Oviposition 12:83 on
underside of Puccinellia distans leaf (P. distans clump 17, 50 cm, uncommon,
Juncus compressus 2, 4, common 1@ cm, Hordeum jubatum 2, 10, 15, B8 cm,
Distichlis spicata var. stricta 2, 4, 1@, 12, 58, 70, 70 cm, Muhlenbergia
asperifolia 10 cm}); preoviposition 11:52 Juncus compressus (J. compressus very
common nearby, Hordeum jubatum common, Distichlis spicata var. strigta only 2
tiny plants therel); oviposition 12:36 on underside of Juncus compressus leaf (J.
compressus common @-1 m, Hordeum jubatum 1, 25, 4@ cm, Distichlis spicata var.
stricta 3, 5, 6, 7, 10, 20 cm onward, Puccinellis distans 1@, 28, 5@, 90 cm, |
m); all Barr Lake, Adams Co. Colo., Aug. 27, 1988, Preovipositions 1{:16 Juncus
gompressus; preoviposition 11:42 Juncus compressus (J. compressus commen nearby,
Hordeum jubatum there, Distichlis spicata var. siricla 2 em away)i ovipesitien
12:10 one egg on Distichlis spicata var. stricta, another egg found 1 cm away on
Juncus compressus (D. spicata var. siricta, J. compressus, and Hordeum jubaium
were all common beside eggs and up to 1@ cm onward, Muhlenbergia asperifolia 1
m); preovipositions 12:13, 1215, 12:23, 12:39, 13:07, all near both Distichlis
spicata var. giricta & Juncus compressus; prepviposition 12:18 Distichlis
spicata var, gitricta & Hordeum jubatum; oviposition 12:20 on dead Juncus
compressus sheath (J, compressus thick there and all over, Distichlis spicata
var. gtricta also beside and near egg); oviposition 12:23 (2 eggs within 1-2 cmn)
on Distichlis spicats var. siricta (D. spigata var. siricta common nearby also,
Juncus compressus present there and all over, only 1 Hordeum jubatum plant was
within "B cm away); oviposition 12:40 on Juncus compressus (J. compressus common
-1 m, Hordeum .jubatum tiny plant within 1 cm and 3 others within & om,
Distichlis spicata var. stricta common within 6 cm, Puccinellia distans 1 plant
within B em, another 1 m, Muhlenbergia asperifolia 20, 50 cm); preoviposition
12:41 Puccinellia distans (P. distans common, Juncus compressus common,
Distichlis spicata var, strigta only 2 small planis nearby); oviposition t2i56 2
eggs near each other on Juncus compressus (J. compressus common @-1 m,
Distichlis spicata var. siricta nexi toc eggs and common nearby, tall sedge 15,
20, 92 cm, Hordeum jubatum 1 m); oviposition 13:85 on Juncus compressus green
leaf (J. compressus thick @-1 m, Hordeum jubatum ceommon next to egg and others
within "8 ecm, Distichlis spicata var. giricta 1 plani next to egm and common
within "6 cm, Puccinellia distans 86): oviposition 13:10 on green Juncus
compressus leaf (J. compressus thick @-1 m, Hordeum jubatum common next to eog
and within "6 cm, Distichlis spicata var. siricta common within "B em, Scirpus
americanus? {“Schoencoplectus pungens”"? 5, 180, 15, 2b, 38 cm); oviposition 13:27
on dead Juncus compressus leaf and an egg about to haitch found vary near on
Hordeum jubatum plant (Juncus compressus common @-1 m, Hordeum jubatum plant
next to first egg and 4 planis within "B em, Distichlis spicata var. stricia 2
plants next to epgos and common within "6 em); all Barr Lake, Adams Co. Colo.,
Sept. B, 1988, HOSTPLANTS: At Barr Lake Distichlis spicata var. siricta and
Hordeum jubatum are both major hosts (both have very similar leaves, and plants
without inflorescence can be distinguished only by microscopic differences of
leaf surfaces); Poa arida and Puccinellia distans are occasional hosts. (By
association D. . var. stricta and Sporobolus airoides are hosts elsewhere),

The hostplants are "crunchgrasses"-—-low grasses of semialkaline places that musi
be rather dry becsuse when they are stepped on they "erunch"i the common name of
the butterfly should be "Cruncharass Skipper." Juncus compressus is the
commonest monocot and a freguent oviposition subsirate at fhe Barr Lake meadouws,
but Ist-stage larvae would not eait this (not even one bite) in a two-day lab
trial so it is not a hest (and I know of no butterfly that eats Juncaceae). In
the lab, larvae (from eggs laid by females from Barr Lake, Adams Co., Colo.,




nug. oW, yaci/ were reared o [jupae on £od pratensis. Females ail oviposiied in lhj
spots (typically " ©.5 m wide) where cows have grazed the grass/sedge/rush
plants down to only "4 cm height; fhey never ovipesited or even landed on the
10-20 cm tall mature clumps. The explanation is probably that females seek the
younger more tender plants that are exposed in grazed spets (and grazing may
stimulate the growih of young grass shoots)., This explains why P, sabuleti is
common on lawns in Calif. and W-C Colo.; perhaps it has not invaded the Pga
pratensis lawns in Denver because it prefers drier grasses, such as Cynodon
dactylon, the Calif. urban host. Barr Lake has three meadows where P. sabuleti
occurs, all three with moist-meadow centers (too moisi for sabuleti) where
Distichlis spicata var, stricta & Hordeum iubatum are on the drier edge of the
meadows; P. sabuleti is uncommon in a small meadow without cows, more common in
a small meadow with cows, and commonest in a large meadow with cows. So grazing
may improve the habitat for sabuleti, and certainly does not hurt it. There are
two flights in Adams Co. Cole. (E June and L Aug.-E Sep.) and apparently in W
Colo.-N New Mex.-Utah-C Nev., Larvae must hibernate about half grown. Early
stages (Barr lake): EGGE pale greenish-cream (perhaps slightly bluish-greenish-
cream), does not develop spois ({urns creamy when about to hatch)(in conirast,
£. themistocles egos develop spots), FIRST STAGE LARVA creams; collar & head
black. MATURE LARVA greenish-~light-brown in mosi larvae, brownish-green in
others, numerous dark hairs, a middorsal brown band (this band on A1® blackish
and consisting of several spots, and a subdorsal blackish band also occurs on
A1), a very slight subdorsal dark dashlike patch on front of each abdomen
segment, each abdomen segment has a lateral ridge the same color as body, a
middorsally-divided black collar, At® top has dark brown just in front of rear
{some larvae have a subdorsal and an interrupied middeorsal black bands on top of
A1Q while in others these bands are broken inte small anterior and posterior
blackish spots, and in other larvae these spots are small soc that there is
little tirace of the subdorsal and middorsal band en A10}, T1 spiracle black;
head black with a vertical cream siripe near midline above an adfrontal cream
stripe, a cream curve in front of eyes. PUPA head-thorax-wings brownish-green,
abdomen greenish-yellow tinged with brown and covered with 1-mm red-brown hair
(the front of each abdomen segment cream, the rear greenish-cream, posterior rim
red-brown), a few clusters of red-brown hair on head, a middorsal band of brown
spots {(each spot narrowed on front of each seament) on ahdomen, weak lateral and
subveniral brown areas on abdomen, T! spiracle dark-red, cremaster lighi-red-
brown, proboscis red-brown where it extends 2 mm beyond wings.

Polites sabuleti ministioma Scott. 11 egos found on Spergbolus aircides
(previcusly misidentified as Eragrostis trichodes [B1), | egg found on Eguisetum
sp., | egg found on unknewn dicotyledon, all near 8. airoides, NE of Hayden
Creek Cod., Fremont Co. Celo., July 10, 1371. Adults also associated with §S.
airoides in the San Luis Valley, Saguache Co., Cole. 5. airocides is a iough dry
grass whose leaves closely resemble those of Distichlis spicata and Hordeum
(Critesion) jubatum (all three grasses "crunch" when stepped on), so clearly P.
gahuleti is adapted to tough dry turflike crunchgrass. Only one flight in the
San lLuis Valley and Arkansas River Canyon. Half-grown larvae must hibernate.

Polites sabuleti ghusca (Edw.). Adulis asscciated with Distichlis spicata
var. airicta, Mesquite, Clark Co. Nev., Aug. 8, 1974, GSsp. chusca must have 2-3
flights/year.

Polites pegkiusg (Kirbyi. Ovipositions 11:3®, 11:35 abdomen bent to underside
of Distichlis spicata (W) var. siricta leaves, the eggs dropped from abdomen
into litter (other grasses within 1/3 m of epggs were Porosiis gigantea [W]
common, Hordeum (Critesion) jubatum [W] fairly commeon, Muhlenbergia asperifolia
[W] rare?}, Barr Lake, Adams Co. Cele., Aug. 19, 1886, Adulis associated with
Poa pratensis (only grass present in lawnl); Morse Park, Jefferson Co. Cole.,
Aug. 12, Oct 5, 1987, and park in Lakewood, Jefferson Co. Colo., Aug. 28, 1530,
Female 13:00 landed on vertical Bromus (Bromopsis) inermis leaf and bent abdomen
to leaf then flew rapidly away, no egg seen or found; adults were common in this
B. inermis/Poa pratensis meadouw, so presumably one of them is probably a host,
but considerable time spent watching adults produced no ovipositions, and no
eggs were found on these grasses {evidently because females let eggs drop from
the abdowmen as do Polites scnora and P. mystic)y Wheatridge, Jefferson Co.
Cole.. Aua. 4-23, 199@, Aug. 17-Sept. 7, 1991, Hostplants: D. s, var. stricia,
P. pratensis, and probably B. inermis are evidenily hosts; Lesrsis oryzcides (a
N.Y. host reported by A. Shapiro) cannot be more than an occasional host because

it generally orows in/beside water anﬁ fqmalgs lay eggs without'g}gghgo most
eggs laid on it would float’ awdy. LaFvag must make silk tunnels in Titier/soil,

because adulis are found on Poa pratensis lawns where no aerial nests occur {and
would be chopped off by lawn mowers if thay did). Half-grown larvae must
hibernate. EARLY STAGES (from eggs laid by female from Wheatridoe, Jefferson




Lo, Lodo., fAug. 44, 1338i7: £Ob cream wnen laia, becoming tan—creamj conical,
quite rounded on lower edge, laid without glue so all 20 eggs fell to bottom of
lab container,  15T-8TAGE LARVA cream when hatched, neck & A1@ slightly
purplish, later (& 2nd-stapge) becoming tan (a slight greenish tinge due ito food
in eropl); collar & head black., OLDER & MATURE LARVA dark-brown (the thorax more
slate-brown, the abdomen more orange-brown}, a blackish heart-line from T3
rearward, A1@ top has two black U's side-by-side (ihe adjacent arms joined into
one making three arms total, forming 2 subdorsal and | middorsal band) the open
ends facing anteriorly, coller black (narrowly edged anteriorly by tan); head
black, a brown stripe along coronal sulcus, adfrontal area brown, a brown
crescent in front of eyes. PUPA (most pupated Oct. 12-13 in lab) brownish-
black, 2 bluish-gray spetis on vertex, wings leas & mouthparts bluish-gray on
black {(except basal 1| mm of proboscis, and male stigma is black), a bluish line
runs down antenna shaft then bluish-gray covers all of distal 2Z/3 of antenna,
distal wing margin light brown, movable intersegmental areas (between A84-7)
light~brown, T1 spiracle light-brown, tan hairs all over excepi on wings
mouthparts & legs, proboscis extands 5 mm beyond wings to base or tip of
cremaster. Perhaps P. peckius is more closely related to P, mysiic and P.
sonora than to P. _sabuleti, because in all three species the eggs are laid
without glue and the pupae are blackish and the probascis is lonper (only P.
gabuleti and P, themistocles have a proboscis shorier than the cremaster);
however the larval heads have pale markings in sabuleti (cream markings) and
peckius {(brown markings, thus intermediate between sabuleti and mystic) whereas
mystic & sonora lack markings on larval head, and sahuleti and peckius resemble
each other in wing pattern.

Polites mystic (Edw.). Ovipesition 10:33 on Poa agassizensis (W) leaf (eqg
dropped inte litter and was lost) in uniform sward of this plant, Coruina Park,
Jefferson Co. Colo., July 3, 1986. Adults assoc. Poa pratensis, White Ranch
Park, Jefferson Co. Colo., July 3, 1388. Oviposition 11:40, female landed on
Agrostis nigantea stem (head upward, abdomen down) and a cream egg dropped down
into litter (A. gigantea abundant nearby, fgropyron [Elvirigial repens 20,
Scirpus americanus [="Schosnoplactus pungens"] uncommon 18-108, Juncus arcticus
ater abundant nearby-100); oviposition 11:42, the same female flew 50 cm away
and landed on stem {(head up, abdomen down) of Juncus arcticus ater and dropped
cream egg into litter (J. arciicus ater abundant nearby, Scirpus americanus
uncommon 5-100, Agrostis gigantea 3@-onward’){Aarosiis gicantea is evidenily the
host for these two eggs); near Fort Collins, Larimer €Co. Colo., July 9, 1989,
Adults associated with Poa pratensis, Tinytown, Jefferson Co. Colo., June 16,
17, 1992. Oviposition 11:23, female landed on Egquisefum and extruded abdomen
and apparently dropped egg inte litter but egg not found (Poa pratensis 2-108 cm
away, Bromus [Bromopsisl inermis 20-10@, Phieum pratense 3@ cm onward), NE
Conger, Freeborn Co. Minn., June {8, 199t. Adulis associated with Poa
pratensis, Falcon County Park, Jefferson Co. Colo., June 27, 1982, HOSTPLANTS:
farostis gigantea, Poa pratensis, and P, anassizensis are all hosts. Adults
always occur in moist valley botioms, so meist-soil grasses such as . pipantea
and P._pratensis are likely to be the major hosts. Adults do not occur on Poa
pratensis lawns in Denver, which may mean that they do not prefer this grass por
adults may prefer long-grass for oeviposition. Larvae eat P. praiensis in the
lab; sedges were not tested. Three hosts ciied by H. Tietz (Agropyron repens
las "Triticum repens”l, Echinochloa crusnalli [as "Panicum crusgalli”l, Phleum
pratense) are errors, bacause Tietz  Lepid. of Pannsylvania cites them as hosts
yet his references listed do not contain them; the three were cited by Tietz and
Scudder s Butterflies of New England as hosts of P. themistocles, bassd on
grasses eaten in the lab by Fletcher's larvae, therefore thay are errors hased
on lab feeding of P. themistocles. Tietz  "Index to Life Histories.." listing
of Carex also seems to be an srror for pystics thus only my hests are proven P.
mystic hosts. Half-grown larvae must hibernate. EGG without flange at base,
not glued on. Evidently epgs are laid with so little glue that they immediately
or very socon fall to the litier. 18T-5TAGE LARVA pale; collar & head blackish.
MATURE LARVA brown without markings except for middorsal blackish-brown line T3-
A1D, a faint supraspiracular slightly-darker brown band, A1@ top unmarked brouwn,
underside of A7 and AB white due to waxy-powder gland; neck cream, prothoracic
shield and head black. PUPA black (very dark brown), blackish-browun on abdomen,
a lateral blackish band on abdemen, with jeints Ad4-5, 5-6, B-7 tan, AZ-7
spiracles tan, cremaster reddish-brown, preoboscis red-brown where it extends
beyond wings 5 mm approx. to anal greove, grooves between proboscis-legs~
antennae tan, greoove at edge of wing tan.

Polites sonora utahensis (Skin.). Adulis associated with Ppa pratensis and
nther meadow grasses; Fraser, Grand Co. Cole., July 31, Aug. 1-2, 1980, Many
hours searching here produced no eggs or larval nests, evidenily because egns




lack glue ana vall 10 Ineé lltter when iald, ana larvae probably tunnel into soil 1&5
{explaining the absence of agrial nests); a female from Fraser Aug. 1 laid 28
epgos in lab, NONE of which was glued io anything, thus all fell to bottom of
container; larvae ate Poa pratensis in lab. Half-grown larvae no doubt
hibernate in nature. In lab, oviposition to adults takes 9-11 weeks. EGG not
glued on, pale green when laid, develeping an orangish flush later. 15T-Z2ND-
STAGE LARVA yellow-cream, neck light orange-browni head & cellar dark-brown.
HALF-GROWN-MATURE LARVA light-reddish-breown on Al-front of AB, tan-gray on Ti-3,
A9, top of A1, top and rear of AB, and side of A1@, heart-line dark broun
(strong on abdomen, weak on T3, absent on T1-2), a tan cleavage line on T1-3 of
mature larva, A1@ top unmarked light brown, legs hlack; head & collar black.
PUPA yery similar to P, mystic, black, wings bluish-black, AZ-3 spiracles
orangish, A4-7 spiracles vellow-tan, intersegmental membranes A4-7 (and 1o a
lesser exteni A7-8) yellow-tan, cremaster {ip chitin-red-brown, abdomen yellow-
tan beneath probescis on A4-8, proboscis blackish-brown & extending 4-5 mm
beyond wings to end of A7 or to end of cremaster (usually to middle of
cremaster).

Polites themistocles (Latr.). Adults associated with Poa pratensis, Morse
Park, Jefferson Co. Colo., Aup. 12, Aug. 31, 18987. Preoviposition 12:25 near
various grasses, preoviposition 11:28 Poa pratensis, preoviposition 11:29 B.
pratensis, Guy Hill, Jefferson Co. Cole., June 14, 13988, Oviposition 12:5@
{#85) on underside of Asiragalus adsuraoens var. robustior leaf {(Poa pratensis
thick @-1 m, Agropyron [Elymus="Sitanion”] longifelius 5, 15, 6@, 5O, 60, 8@,
90, Stipa comatas 2@, 30, 30, 40-70 etc. onward, old Bromus (Anisantha’ tectorum
50, Bouteloua (Chondrosum) gracilis 25-4@); oviposition (#96) 12:54 on underside
of Astragalus adsurgens var., robustior leaf (Poa pratensis thick @-10@, Stipa
comata 10, 3@, 16-1 m etc., Bouteloua gracilis @-1 m, Agropyron
EElynus="Sitanion"l longifelius 25, 6@, 80); preovipoesition 13:15 bent abdomen
twice on underside of Bnaphalium leaf in Pea pratensis sward {(P. praitensis 0-1
m, Stipa comata 18-1 m); preoviposition 13:55 bent abdomen twice on underside of
Heterotheca villosa leaves in Ppa pratensis swardi preoviposition 12:40@ bent
abdomen on underside of Astragalus adsurgens var. rghbustior leaf in Poa
pratensis sward; egg (#389) found on Koeleria macrantha (K. macrantha 15-35, 25,
45, 58, 50-80 onward, Stipa comaia 15, 15, 20, 20, 25-1 m common, Agropyron
[Elymus="Sitanion"l longifelius 28, 35, 35, 90, Poa pratensis 51 m); all Guy
Hill, Jefferson Co. Colo., June 27, 1988. Female 13:589 hovered over Bromus
(Bromopsis) inermis, flew, hovered over it again and bent abdomen to a leaf of
it, no egg seen or found; adults commen in B, inarmis/Poa pratensis meadow Aug.
B-23, 1990, so presumably one of them is probably a host, but considerable time
spent watching adults produced no ovipositions, and no eggs were found on these
grasses {however females may occasionally let eggs drop from ihe abdomen? as do
Polites sonora and P, mysitic often); Wheatridge, Jeffersen Co. Colo., Aug. 18,
1990, HOSTPLANTS: Poa pratensis is prebably the major host, explaining why P,
themistocles is common on Denver P. pratensis lawns; Koeleria macrantha is an
occasional host. A. Shapirc (Butterflies of the Delaware Valley) siated
(without documentation) that the smaller Panicum species are preferred; Panicum
is scarce or absent where themistocles flies in Cole. Most eggs are laid on
underside of dicetyledon leaves near host grasses {(in comparison, 44% are laid
there in P._draco, and this guirk was not noted in other Peolites). Larvae must
make silk tunnels in litter/soil (in contrast to the aerial nests of Peolites
origenes’, because adulis are common on Poa praiensis lawns where no aerial
nests occur {and would be chopped off by lawn mowers if ithey did). Half-grown
larvae must hibernate. EARLY STAGES (from egg laid by female from Wheatridpe,
Jefferson Co. Celo., Sept. 7, 1991, pupated Oct. 28): E£66 cream, becoming dirty
gream with numerous small red spots (each spot formed of "50 red microdois) so
overall appearance of egq becomes mottled pale-pinkish; hemispherical in dorsal
view, lower edge rounded very litile, without flange. 15T-5TAGE LARVA tan,

collar & head black. YOUNG LARVA yellow-brown (more greenish anteriorly),
collar & head black. HALF-GROWN LARVA brouwn}” heari~-band dark-brown, A10 top has

black mark on top resembling fwo U's fused topether (the open end anterior);
head black with brown stripe along coronal sulcus. MATURE LARVA brown {ochre-

brown on abdomen, thorax more gray-brown perhaps with a slight greenish tint),
heart-band dark brown, Al@ top is tan with black markings consisting of black U-
shaped rim around top and a blackish subdorsal band and a blackish midddorsal
band (both bands extending from front of segment to black rim), collar black and
edoged with whitish anteriorly; head black, a brown stripe along coronal sulecus,
adfrontal area brown, a tiny brown spot on lower frontoclypeus (one left, one
right}, a broun spot medial to eyes and a smaller one near first {(solitary} eve.
PUPA on lst & 2nd days head-TZ grass green except wings greenish-tan where they
cover abd., heart blackish~green on T2 and brownish on abd. (darkest on AS-8),
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abndomen tan with many brown patches, green iniersegmental areas ugtween A4-4d,
with many long tan hairs except on wings, proboscis exiends 2.5 mm beyond wings,
cremaster red-breown; pupa 4th day olive-green, head a bit darker (with brown
areas including a brown spot on iep near middorsal axis, a smaller brown spoi on
front, light-brown above labrum, brown ventral to orbit, antenna base brown on
each side), proboscis a bit darker, T! has row of tiny brown dots on front and
brown transverse line near rear, T! spiracle red-brown, distal half of wings
greenish-cream, rear of T2 brownish—green, abd. orangish-greenish~tan on Al-4,
mottled slightly-greenish cream on AS-9 (due to cream mottled fat body inside),
AZ-7 spiracles orange-brown, A1~8 has middorsal-dark agreen (browner on the
browner segments) band, lenticles present on abdomen (near-middorsal on AZ-5,
subdorsal on Al-8, about Z2-4 on a mound beside prcboscis on A4-6), rear part of
probescis and hindlegs orange-brown on A4-5, movahle areas of A4-7 smooth, rest
of abdomen rough, with tan hairs all over pupa except wings, cremaster red-
broun.

Polites origenes rhena (Edw.). Oviposition 18:45 on underside of Andropogen
gerardii leaf, Red Rocks, Jefferson Co. Colo., July 11, 1984, 5 egos (pale
green like eggs laid by identified females) found on A. gerardii leaves, Red
Racks, Jefferson Co. Ceole., July 12, 19B4. Oviposition 8:5%4 on underside of A.
agerardii leaf, Red Rocks, July 4, 18985, Oviposition 9:38 on underside of A,
perardii leaf, Rad Rocks, Jfefferson Co. Gole., July 4, 1888. 5 larvae 1-1.5
(most 1.5) em long with blackish-brown heads (4ih stage?) found in A. gerardii
lea? tube nests, | male 3 females reared to adulis; Apex Gulch, Jefferson Co.
Colo., Aug. 24, 1880. Black-head {(resembled origenes, died) larva found in A.
gerardii leaf tube nest; Apex Gulch, Jefferson Co., Colo., Aug. 27, 1390. Black-
head larva 7 mm long found in A. gerardii leaf tube nest "20 cm above ground
(female reared to adult); Green Min., Jefferson Co. Colo., fAug. 28, 189@¢. Larva
(prob. erigenes, parasitized} 9 mm long with black head found in A. gerardii
leaf tubes Mother Cabrini Shrine, Jefferson Co. Colo., Aug. 38, 1998. 2 larvae
i5 & !1 mm long with black heads in rolled-leaf tubes (heads upward} on A,
gerardii (2 females rearsd io adults); Green Mtin., Jefferson Co. Ceolo., Sept. 1,
1998, Larva 15 mm long found in A, gerardii leaf tube (1 male reared f{o adult);
Van Bibber Creek, Jefferson Co. Colo., Sept. 10, 1890. "22 half-grown larvae
found in A, gerardii leaf nests (nests of "8-cm-long tubes of 2-3 leaves silked
{ogether, the tips eaten off, no stilts, "19-15 cm above ground)(8 males B
females reared to adults emgd. Nov. 3-22); 5 half-grown larvae found in leaf
nests of several Panicum {(now Dichanthelium) oligosanthes var. sgribnerianum
leaves silked topether (i@ cm above ground on 15~28 cm tall plants)(1
parasitized, 2 died as pupae, 2 males reared to adulis emgd. Nev. 7-8); Panicum
virgatum common but no larvae were found on it so it is definitely rejected by
females; Horsetooth Res., Larimer Co. Colo., Sept. 14-1b, 1880. 2 larvae 8 mm
long with chestnut-brown heads (3rd stage??} found on Bouteloua curtipendula leaf
nests (1 male | female reared to adulis), larvae evidently grew more slowly on
this plant because larvae were younger than those found on Andropogeon aerardii
at this site the next days fApex Gulch, Jefferson Co. Colo., Aug. 23, 1990.
HOSTPLANTS: Obviously A. gerardii is the main hostplant in this area (ihe A.
scoparius host in Scott 198B6b was a misidentification of A. perardii}, and B.
curtipendula and P, oligosanthes are occasional hostss all are wide-leafed
comparatively short grasses growing on open 5-, E-, or W-facing slopes. P.
orinenes is evidently the only Polites that makes aerial nests, and its
hostplants (mosily Andropogon gerardii) have wider leaves than hosts of other
Polites: it is convergent to Hesperia otioe in all these traits. Half-grouwn
larvae must hibernate. EGG greenish-cream. “3RD-STABE LARVA ochre-tan, insides
maestly green on T2-A5 and AB-7, heart very-slightly darker, neck brown behind
head but white in front of collar, collar black; head chestrniut-brown with a
dark-brown vertical stripe near coreonal sulcus. "4TH-STAGE LARVA same as mature
larva, but medium- or somewhat dark-brown, some larvae with a slight pinkish
tinge on sides and rear and on Tf. MATURE LARVAE brown (microscopically doiied
with brouwun patches), but many larvae of both sexes pinkish-reddish brown {(most
mature larvae are at least slightly reddish, bui some of both sexes are
browner ), several larvae definitely brown-pink in color, A1® top blacker hrown
{no black bands or rimJ), heart-band dark brown, neck brown just behind head but
cream in front of the black collary head black. PUPA head & thorax brown or
blackish-brown (sometimes light brown, sometimes slighily-olive brown), top of
abdomen light brown to brown or (when larva was reddish? reddish-brown, with
middorsal darker-brown patches {occasionally a long brown hearti-band), underside
of abdomen paler (tan-brown or tan), rear 40% of A4~6 tan (sometimes slightly-
greenish tan on first day), winas tan (slightly~- or definilely-greenish tan on
first day), male wings have 2 brown stigma patches, top half of abdomen has
several iransverse rows of small blackish dashes & dots, below abdomen spiracle




are severai tiny dois in front of a larger oot, sometimes tnere are £ small 1,7
brown supraveniral dots and a 3rd dot near midventral plane, a supraveniral
hairy hill with "7 oval lenticles on A4,5,6, T1 spiracle & cremaster orange-
brown, appendages tan or light brown (sometimes brown), prohoscis base usually
brown, proboascis tip orange-brown where i1 extends 6-7 mm heyond wings (usually
to cremaster base, sometimes to rear of AB or to middle of ecremasier). Pupa
lasts "18 days in lab (mean 18.0 males 17.5 females, s.d. 1.5 males 1.7 females,
range 16-21 males 14-20 females, N=1@ males 8 femalas).

Atrvtone arogos (Bdv. & LeC.). Oviposition 11:1@ on underside of leaf of
Andropogon gerardii, Red Rocks, Jefferson Co. Colo., July 15, 1984; adults
associated with A, gerardii at Red Rocks, 1873-1888. Tuwo eggs found with a wide
lower red ring and a narrow upper red ring, one egg found with only one wide red
ring, hatched into cream larvae with crangish heads }{NOTE: this record I
formerly misidentified as finatryione lpgan; they are obviously arogos because
the resulting 1st-stage larvae have orangish heads [logan has black headsl)
found on leaves of A, gerardii, Red Rocks, Jefferson Co. Celo., July 12, 1984,
Adults associated with . gerardii, Chimney Gulch, Jefferson Co. Colo., Jduly 2,
1985, July 1, 1986. Adulis asscciated with A, gerardii, Mt. Zion, Jefferson Co.
Colo., July t, 1986. 3 larvae 20, 25, 30 mm long in rolled-leaf nests of Z-3
leaves in center of big A, gerardii clumps, they eat leaf tips and chew notches
out of leaves just above and below the nest; Apex Gulch, Jefferson Co. Cole.,
June 4, 1950. 3 large larvas found in rolled leaf nests on A, gerardii; Apex
Gulgh, Jefferson Co, Coleo., June 5, 1898. Larva 12 mm long {(parasitized) and B
pupae (1 hatched shell, 2 about {o emerge but dead, 3 dead, 2 vyellow due to
parasitoids), all on A. gerardiis; Red Rocks, Jefferson Co. Cole., June 3@, 199@.
| head capsule in one nest & live pupa (female emerged July 21} found in other
nest, both in A. gerardii leaf-tube nests; ridgetop, Green Min., Jefferson Co.
Colo., July 12, 1880. Ewmpiy pupal shell and head capsule found in leaf nest of
"3 leaves of A. gerardiis; Falcon Gounty Park, Jefferson Co. Cole., July i8,
1998. HNe silk girdle, and cremaster not attached. Larva 1.5 cm long, & larvae
1 cm long, & 2 pupal shells with head capsules, all found in A, oerardii leaf
tubes; Apex Bulch, Jefferson Co. Celo., Aug. 24, 1980. 2 larvae (6 & 7 mm
leng?, and 4 pupal shells with cast head capsules, all found in f. nerardii leaf
tube nests; Green Min., Jefferson Co. Cole., fug. 28, 188@. Larva 108 mm long
and 3 pupal shells found in A. gerardii leaf tubes; Mother Cabrini Shrine,
Jefferson Co. Colo., Aua. 30, 198@. 4 pupase, 1 pupal nest with head capsule and
pupal shell blown away, § larvae (10, 12, 13, 15, 20 mm long), all found in
rolled-~leaf A. gerardii nests; Green Min., Jefferson Co. Colo., Sept. 1, 1998,

1 larva 7.5 mm long, | dead putrifying larva 17 mm long, ! pupal shell, all
found in A._gerardii leaf nestsg Mi. Vernon Hisfeoric Site, Jefferson Co. Colo.,
Sept. 3, 18980. E larvae 11-15 mm long found in A. gerardii rolled-leaf nests
(some of 2 leaves); Van Bibber Creek, Jefferson Co. Colo., Sept. 10, 1956. °S0
larvae (incredibly abundant, only 1-2 min. were needed to find each larva) 13-17
mm long, and 2 live pupae {2 females emerped Sept. 25, 27), found in leaf nests
on A, gerardii, usually "10-20 cm above ground, the iypical larval nest rests on
two "stilts”, and consists of two vertical leaf bases, then a 2-3 cm area where
both leaves are chewed almost down to the midrib (the stilts}, then a rolled
leaf tube 2-3 cm long, the upper distal end closed by a silk screen, this may be
a hibernation nest because it was not noted previously earlier in the summer;

Panicum viroatum was common and Panicum {(now Dichanthelium) olinosanthes var.
scribnerianum was fairly common, but no larvae were found on them so they are

definitely rejected by females; Horsetooih Res., Larimer Co. Celo., Sept. 14-15,
1899. Larva 18 mm long found A. gerardii leaf nest between stem and leaf; Apex

Gulch, Jefferson Co. Colo., Sept. 19, 199@. Pupal shell in A. gerardii leaf
tube (leavas eaten beside it sc ii was larval nest also), fpex Gulch, Jeffarson
Co. Cole., Sept. 5, 18981, Pupa & head capsule found in leaf tube, leaf tube
found with only mature larval head capsule, both on A, gerardiis larva 18 mm
long found in Bouteleoua curtipendula leaf tube nest; Apex Gulch, Jefferson Ce.
Celo., Aug. 27, 1880. 1 pupal shell with cast head found on B. curtipenduls
leaf nest 3 cm longs Apex Bulch, Jefferson Co. Colo., Aug. 23, 1880. Adults
assocliated with A, gerardii, 3.5 mi. § Yankton, Cedar Go. Neh., July 1@, 1985.
Adults asscociated with A, gerardii, 3 mi. NE Holland, Pipestone Co., Mirm., July
11, 1986. Adults associated with fi, gerardii. 2 mi. E. Renville County Park,
Renville Co., Minn,, July 12, 1986, Adults associated with A. gerardii, 4 mi.
§. Hopeton, Woods Co., Okla., Sept. 3, 198B. Adulis asscociated with Androponon
{Schizachyrium) scoparius, 5-19 mi W Medicine Lodge, Barber Co. Kan., Sept. 2,
1986. HOSTPLANTS: Obviously findropogon aerardii is by far ihe favorite host,
Bouteloya curtipenduls is a rare host; findropogon scoparius may be a popular
hest in E U.5, and 5 Kansas, but it is shunned in Colo. There is only one
generation in Celo. (mostly July), but a rare partial 2Znd generation was proven
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oy Tinolng < pupae 1n naiure on aept. 1A~ lo tnat emerged Lept. Lo—4(7. nalt-
grown larvae hibernate. EGG slightly-vellowish-cream, after a few days
developing a diffuse pinkish-red ring around ega and ancther small pinkish-red
ring around tep (this ring sometimes absent or forming a spot), the two rings
sometimes coalescing into a rosy flush on cone side of sog and one egg mostly
red-pink; the reddish rings disappear 2 days before hatching; A. arogos egos are
much less yellow than Anatrytone logan and the red rings are much broader and
much more diffuse-margined; shape nearly round in dorsal view, bottom edge is
more angled than A, logan with a distinct flare cutward at the bottom edge.
FIRST-STAGE LARVA cream-yellow-tan, collar blackish~brown; head brownish-orange
with a tan stripe just lateral to inverted Y-shaped sulcus. OLDER LARVAE green-—
cream or creamy-green, paler yellowish-green betwaen sesgmenis, dark-gray-green
heart~band, collar light—-green with just a very narrow ian transverse line
running down its middle; head pale-tan with orange-brown (orangish-black on
front of head of some larvae) marks (a vertical spike up center of frontoclypeus
almost to its top, a wishbone~shaped mark on frontoclypeal sulci, a narrow or
fairly wide band runs from near top of head down near coronal sulcus [coronal
band is pale-tan] to adfrontal cleavage line and runs along if to botiom of
head, a wide band starts just above and in front of eye #E and runs upward and
narrows angd stops near top of head [this band may have tan dots in it
laterallyl, a fairly wide band on posterior rim of head runs from level of eye
#5 almost to coronal sulcus; none of these stripes are connected on top of
head), labrum light brown, brown beside labrum. PUPA (palest individual,
female) yellow-cream, ednes of orbit grayish, T1 spiracle an orangish or red-
brown tall hill, proboscis tan where it extends past wings to rear of A4 or AS
{rarely AB), no silk girdle, cremaster wide, short (0.5 mm long), with no setae
or ercchets and not atiached, just before emergence eye iurns red, then thorax
turns brown, wings orange-brown, abdomen orangish-yellow. Some pupae have head
smoky—-gray and sometimes have black on rear rim of TZ & T3, others have front of
head and front of T1 blackish-brown, and a few have light-gray wings. The
darkest pupae (mostly males) greenish-cream, iurning cream in a day or two, head
& thorax blackish—gray, T3, wings, & appendages dark-gray, wing veins slightly-
paler gray, dorsal 40% of A1-B8 (except intersegmental areas) medium gray. Pupae
are very variable, from almosi-completely yellow-cream to half smoky-black, and
the sexes differ: females vary from very pale to¢ usually rather pale to
somatimes nearly as smoky as males; males are usually smeoky, sometimes rather
pale. This is the only butterfly I know of with such great color differences
between the sexes of immaiures.

Anatrytone logan logan (Edw. ). Nearly-mature larva (reared to adult) found in
rolled~leaf nest of 4 leaves of Bromus (Bromopsis) inermis 35-cm—tall plant in
roadside ditch (B. inermis @-100 common, Phleum pratense 15, 2@, 408, 5@, 90
etc., Phalaris arundinacea 35, 35, 35, 38, Poa_pratensis 28, 20, 35, 70 etc. )
NE Conger, Freeborn Co, Minn., June 12, 1890, Careful study of larvae, pupae,
adults, hests, and behavior clearly prove thai logan does not belong in the same
genus with Atrytone aromos (Table 8); so I place it in its own genus Anatrvione
until a better place can be found. (In contrast, Hesperia and Polites are
identical in nearly every respect, Stinga resembles Ochlodes, etc., so some of
these genera may have to be lumped.) Half-grown larvae must hibernate. MATURE
LARVA light-bluish-green, heart darker-blue-green, collar black (wide esp.
laterally), suranal plate has 2 anterior transverse black sireaks that resemble
eyebrows, T1 spiracle black, A8 spiracle almost as large but brown; head black
with 3 cream vertical siripes (a medial stripe running parallel to coronal
sulcus from top of head almeosti to adfrontal sulcus, then continuing straight
down through lateral 2/3 of adfrontal area, a cream stiripe starting from in
front of [and touchingl eyes #3-0 and exiending veriically to near top of head,
a short ecream lateral dash encloses eye #)] and tapers upward io a point just
below level of top of frontoclypeus), labrum cream. The pattern on head
{vertical stripes not paralleling sulci) and suranal plate are unigque. PUPA
black, with a narrow greenish-cream streak runming above last half of forewing,
which very narrowly extends alono wing to greenish-cream ventral 40% of A4, the
posterior 4@0% of A4, AS, and AGC have a greenish—cream margin {(dorsally narrowed
because margin is anteriorly gray), a small greenish-cream spot around spiracles
on A4-7, a black supraventral doi is on A4 lateral to probescis (the same dots
on A5 & & are hills lost in edoe of anterior black area, all 3 dots have hair
and lenticles), proboscis extends 7 mm beyond wings to base of cremastaer,
cremaster narrow, 1 mm long, with many long unhooked setae (unhooked crochets),
but one anteriorly-directed black spine extends from cremaster tip that hooks
into nest wall; no silk girdle; duration 12-13 days in lab.

Anatrvione logan lagus {(Edw.). (Note: a former record on Andropogon geracdii
from Red Rocks, Jefferson Ceo. Colo., July 12, 1884, representis Atrvione aroogos




haseg on the rirsv-stage larva.!)
virgatum, Panicum (Dichanthelium) oligosanthes var. gcribneriana,

Mo larvae Tound on psorghastrum putans, Panicum 13,9

fAgropyron, and

a few Dactylis glepmerata under bushas, Agrostis niganiea, Bromus [Bromopsis]

inermis, Agropvron elongatum, Marshall, Boulder Co. Colo., Aug. 29, 13991 {(adults

_occur here every year),

EGG yellowish-cream when laid, becoming pale-yellow and

developing a red louwer ring around egg and a small red ring on top (rings lost
just before hatching); shape slightly oval in dorsal view, lower edge slightly

rounded (not sharp as in A, arogos).

18T-STAGE LARVA yellow-cream (after

feeding has greenish innards), heart-line weakly blue-green, narrow black collar

{collar a bit lenger than that of A, arogos; head black.

Z2RD-5TAGE LARVA cream-

tan, A1@ top (suranal plate) tan with a black crescent-shaped posterior rim and
a black crescent across top of A1@, collar black; head ochre (possibly cream
when live) with dark-red-brown patiern {(a wide band along coronal sulcus, a
narrow vertical streak down middle of frontoclypeus, a nmarrow streak down side
of frontoclypeus, a dark-red-brown line along adfrontal sulcus [these 3 all join
coronal bandl, a wide vertical band lateral to adfrontal sulcus extending to {op
of head and joining next band, a wide band extending from anterior eyes 3-B
dorsally then curving medially to coronal sulcus on top of head, rear rim of
head brown [this brown rim very narrow dorsallyl), labrum pale, brown beside

labrum.

Table 8.

Atrytone arogos

Differences between Atryicons and Anatryione,

Anatrytone logan

tibia of adult
middle leg

male
genitalia

aedeagus broader, uncus
narreler

saccus longer, valva
with terminal flap

late afternocon (13:20-
17:45) under clouds

mating
location

males perch near host
on hillsides

males perch in
gulch bottoms

wide-leaf bunch—grass
{findropogon gerardii}

hay-grase (Bromus
inermis etc.)

pinkish-red rings
much broader & more
diffuse, egg more créam;

nearly round in dersal view,

lower edge angled outward

red rings
narrow & sharp,

‘egg much vellower;

sl. oval in dorsal view,
lower edge sl. rounded

Ist-stage
larva head

alder larva
head

mostly tan with red-brown
bands, the median bands are
narrow and parallel sulci

black with 3 vertical
white stripes that do
not parallel sulci

clder larva
collar

older larva
bedy color

clder larva
suranal plate

2 transverse "eyebrow'-
shaped marks

yellow-creams on males and
some females blackish-
gray on head, thorax, &
front of abd.segments
(abdomen has black

only dorsally)

black, with greenish~cream
above last half of wing
and on movable interseg.
areas of A4-7 (abdomen

has black rings all

around segmants A4-7)

pupal hair

small hairs

very hairy
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pupal extends 1-2.5 mnm extends 7 mm heyond

preboscis beyond wings wings to cremaster
pupal 8.5 mm, no setae & 1 mm, many uirthooked
cremaster no crocheis, setae,

no recurved spine | recurved spine
pupal T! spir—- small twice as large

acle plateau

Nete: While on the subject of generic limits of Atryteone, it should be noted
that based on adult morphology "Atrvione" potogiensis Freem. obviously belongs
to genus Mellana pofosiensis new cembination.

Ochlodes yuma yuma (Edw.). Oviposition on Phragmites ausiralis basal leaf, NE
jet. Hwy. 160 and Hatch Wash, San Juan Co. Utah, Aug. 23, 1974. Adults are
associated with this plant at all sites throughout its range, apparently one of
very few Hesperiinae skippers that are resiricied to one hostplant species
(Scott et al, 1977).

Dehlodes vuma wnnamed ssp. Adulis associated with Phragmiies australis, Rio
Grande Recreation Area, Tacs Co., New Mex., Aug. 1987,

Ochlodes svlvancides svlvanoides (Bdv.){=napa [Edw.1). 1 pupal shell & shed
larval skin (head "2.9 mm wide, with typical 0. svivanoides bicolored color
pattern) found in silk nest {ihe leaf iop was silked over an area 37 x 16 mm on
which the pupa reposed, the leaf folded upward into a U~shape) on Agrogyron
(Elvirigia’) repens, Wheatridge, Jefferson Co. Colo., Aug. 22, 1988,
Preoviposition 10:5@ bent abdomen on underside of dead dried Daciylis glomerata
leaf 2/3 m above ground, Chimney Gulch, Jefferson Co. Colo., Aug. 36, 1388, A
1.5-mm~wide head capsule found in 7-cm-long leaf nest on Leucopoa kingii, a
parasitized larva including head (body filled with 7-mm-long elliptical fly?
pupa’ found in GB-cm-long leaf nest on L. _kingii, a dead pupa and cast larval
skin & head capsule found in S-cm-long leaf nest on L, kingii, | dead pupa (hole
in head as if parasites emerged or 7ants attacked) with cast larval skin & head
found in S-cm~long leaf nest on L. kingii, a molted larval skin (ne head) found
in 4-cm-long leaf nest on L, kingii, 4 empty leaf nests 7, 7, 8, 8 cm long found
on L. kingii, 1 dead larva & head with empty parasitoid fly pupa inside found in
leaf nest on Agropyron (Levmus’) ambiguus, | empty 7-cm-long leaf nest found on
A, (L.) ambiguus, 1 empty larval nest (probably of 0. sylvancides hecause
sylvanoides is common here and site is far from the gulch/creek habitat of
Poanes zabulon taxiles) found on Bromus (Bromopsis) pumpellianus, Ralston Butte,
Jefferson Co. Colo., Aug. 14, 1988, 4 nests with larval remains found (B-om—
long nest of 3 leaves with a half-grown head capsule, B cm nest of 2 leaves and
a half-groun dead parasitized larva, 4 cm nest of 3 leaves & head capsule, B cm
nest of 3 leaves and a half-grown head capsule), 8 empty larval nests found (7-
cm—-long nest of 4 leaves, 7 cm of 2 leaves, § of 2, B of 4, 6§ of 7, 7 of 4, B of
2,4 0f 2, 83 cm nest of leaf {ip bent inte litter of clump base), 6 pupal
nests found (7 cm-long nesi of 3 leaves and cast head & skin of larva & part of
pupal shell, 6 cm nest of 4 leaves and 3 fly pupal shells, 5 cm nest of several
leaves with pupal shell, 7 cm nest of 4 leaves & pupal shell, 5 cm nest of 3
leaves with a long fly pupa, B cm nest of 4 leaves with dead pupa and on same
plant a 6 cm nest of 4 leaves & half-grown head capsule), all on Leucopoa
kingiii 2 empty larval nests found on Bromus (Bromopsis) inermis (B-em~long nest
of 3 leaves, 4 cm nest of 2 leaves); an empty E—cm-long nest of 3 leaves found
on Aoropyron (Leymus) ambiouus; pupal nestis generally show no nearby feeding
damage, which proves that larvae usuwally or often make a new leaf nest before
pupating; all Ralsten Butte, Jefferson Co. Colo., Aug. 16, 1989, Mature larva
found in nest of 2 Phleum pratense leaves silked together {larva eats leaf
distal 1o nest); a nest of Z Phleum pratense leaves contained a shriveled 1-cm-
long larva (identified by head color pattern) and a parasiicid cocoon and pupas
2 empty nasts of 2 & 3 leaves found on P, pratense and 1 empiy nest of 3 leaves
found on fgrestis cigantea are probably 0. svlvenoides, but could be Poanes
zabulon taxiles; Tucker Gulch, Jefferson Co. Cole., July 13, 1983. 4-em~long
silked—-leaf nest of 3 leaves with a 1.5-mm-wide head capsule inside, found on
fiaropyron (Elvirigia) repens, 2 other empty nests of 3 leaves found on AL
repens, Tucker Gulch, Jefferson Co. Colo., July 27, 1989, Preoviposition 11:40
she bent abdomen under dead Bromus (Bromopsis) pumpellianus leaf (4 mm wide) 15
cm up on 5@ cm tall plant and bent abdomen under a nearby more vertical dead
leaf of B. pumpellianus; 2 empty larval nests (probably sylvangides, perhaps
Poanes zabulon taxiles) of 3 and 4 leaves on Calamagrostis purpurascens; N




venesee Min., Jerrersen Lo. Lolo., Aug., £33, 1383, ULast larval skin found in 4- 151
cm—long silked-leaf tube of 3 leaves of Calamagrostis purpurascens, Chief Hosa
Lodge, Jefferson Co. Colo., Aug. 16, 18988. 1| empty silked-leaf nest of 5§ leaves
(probably 0. sylvanoides) found on Calamagrostis purpurascens, Tinytown,
Jefferson Co. Colo., Aug. 21, 1888. Preoviposition 2:38 on dead lower lesaves of
Phalaris (Phalarecides’) arundinacea; preoviposition 12:32 on Bromus (Bromopsis)
inermis dead leaf "48 cm above ground; oviposition 13:32, she landed on a green
Bromus (Bromopsis) inermis leaf then on a nearby 40%-dead Airiplex patula leaf
{40 cm above ground) and bent abdomen under it, then landed on a Bromus
(Bromopsis) inermis leaf and bent abdeomen under it, then flew io same A. patula
leaf and laid egg under green pari of leaf next to dead part, this was in a
Bromus (Bromopsis) inermis patch; B eggs found on dead Bromus (Bromopsis)
inermis leaf undersides "4@ ocm above ground on "88-108-cm-tall plants, the
leaves 3~V mm widejy 4 eggs found on dead Agropyron (Elvirigia) repens leaf
undersides "35-4@ cm above ground on "800 cm tall plants, the leaves 4-~8 mm wide:
4 eggs found on dead (one green) Daciylis glomerata leaf undersides "10, 20, 45,
45 cm above ground, the leaves 4~ mm wide; all these eags were in areas shaded
mest of the days the oviposition and all eggs were found near Arciium minus
flowers that many adulis fed on, so the flowers evidently atiracted the females
who then oviposited nearby; Wheatridge, Jefferson Co. Colo., Aug. 22, 1989. A
2~cm~long leaf nest fournd on Agropvron (Leymus) ambiguus had an empty wasp pupa
and an A1@ segment of cast larval skin showing the dorsal lenticle of 0.
sylvanoides, a 2.5-cm-long empty silk nest {(prebably 0. sylvanoides) found in A.
(L.) ambiguus. Lookout Min., Jefferson Co. Cole., Sept. 2, 1989. 1 dead half-
grown larva with: B-mm-long fly pupa inside found on foropyron (Leymus) ambiguus
leaf nest, | empty B-cm—long silked-leaf nest found on A, (L.} amhiguus, | ego
found on underside of dead 8-mm-wide leaf 45 cm above ground on "7@-cm-tall
Agropyron (Elymus) canadensis plant, 1 egg found on Muhlenbergia racemosa under
green leaf B® cm up on 8@ cm plant, 1 hatched egg (probably 0. sylvangides)
found on Agropyron (Elymus) trachycaulum on S5-mm-wide dead leaf underside, 1
empty larval nest (probably 0. sylvancides) found on Bromus (Bromopsis)
lanatipes, Apex Gulch, Jefferson Co. Colo., Aug. Z4, 1983, 1 egg found on
flarostis gigantes on underside of dead part of leaf (basal 7 cm of the 19-cm-

long leaf was green) 27 om up on B@® cm plant, 3 egogs found on Bromusn(Bromogais)
inermis leaf undersides {one leaf dead, one mostly dead, one green) "38 cm up on

"60 cm plants, Van Bibber Creek, Jefferson Co. Colo., Aug. 28, 1983. 4 egos
found on Phalaris (Phalarcides?) arundinacea (1 hatched egg under B-mm~—wide dead

leaf, 2 cream eggs under B-mm-wide dead leaves, | cream egg under 8-mm-wide leaf
that was mositly-green with 1.5-mm-wide dead brown edge}, the egogs 4@, 50, 5@, 72
cm above ground on the N edge of a patch of 120 cm tall plants, Wheatridge,
Jefferson Co. Colo., fug. 38, 1983. 3 eggs found on underside of dead lower
leaves of Bremus (Bromopsis) lanatipes (one egg had a Trichogrammatidae wasp
crawling on it), an emply 3-cm-long silked-tube-nest (probably €. sylvanpides)
found on Agreopyron {Leymus) ambiguus, an empty B-cm-lopg silk-leaf-nest (leaves
chewed off distally)(probably Q. svlvaneidas) found on Calamagrostis
purpurascens, Indian Peak, Jefferson Co. Colo., Sept. 2, 1988. Preoviposition
11505 she bent abdomen 4X on underside of Aogropyron {(Leymus) ambiguus lower
leaves; 2 eggs found on underside of dead 5-mm-wide lower leaf of A, (L.)
ambiouus; egg found on underside of H-mm-wide dead lower leaf of Agropvron
(Elyirinia’ repenss 6 epgs found on underside of dead lower leaves {leaves 3, 4,
£, 4, 4, 4.5 mm wide) of Agropyren (Elymus) trachvecaulum; 1 eng with
Trichogrammatid exit hole found on underside of Bromus (Bromopsis) lanatipes
lower leaf; Red Rocks, Jefferson Co. Colo., Sept. 4, 1383. 1 silked-leaf nest
of "4 leaves found on Agropvron (Leymus) ambiguus contained a 3 X 3 mm piece of
0. svlvanoides pupal shell, a 3 X 1.5 mm piece of 0. sylvanpides wing {(with
orange, dark-brown, and fringe scales present), and a ladybird beetle "B mm
long, evidently the beetle entered the nest and ate part of the pupa: 2 egas
found on underside of dead S5-mm-wide Dactvlis glomerata lower leaves "~18-20 cnm
above ground {D. olomerata has only sprawling basal leaves); B egos found on
underside of dead lower leaves (leaves 4, 4, 4, 4,5, 5.5, 5.5, 5.5, 7 mm wide)
of Agropyron {Elymus) irachycaulum; S Calamagrostis purpurascens plants had
empty silked-leaf nests (probably 0, sylvanoides) of 3, 2, 3, 3, 4, 5, 5, 6, 7,
7, and 8 leaves; Lookout Min., Jefferson Co. Colo., Sept 4, 1988. 3 eogs found
on underside of dead leaves {6, 7, 9 mm wide) 1/3 way up from base of Bromus
{Bromopsis) inermis plants, Lookout Min., Jefferson Co. Colo., Sept. 6, 1988, 2
eggs found on underside of dead lower leaves (one 5 mm wide} of Agropyron
{(Elymus) trachycaulum, 1 egg found on underside of dead S-mm-wide lower leaf of
Agropyron (Leymus) ambiguus, Indian FPeak, Jefferson Co. Colo., Sept. 14, 1988,
Egg found on underside of S-mm-wide dead lower leaf of Agrepyron {(Elymus?
canadensis, engshell base found on underside of 4.5-mm-wide dead lower leaf of
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A, (.7 canadensis, Falcon Lounty Fark, Jderrerson Lo. Lolo., bept. 28, 1988,
fAdults associated with Poa pratensis (the only grass in lawn), but adulis
probably flew in from surrounding areas, Morse Park, Lakewood, Jefferson Co.
Cole., Aug. 12, 1987. Larva "1@ mm long found in Aaropyron (Elymus)
trachyvcaulum rolled leaf; Mi. Lindo, Jefferson Co. CGelo., May 30, 1930. Larva
18-mm-long found in relled~leaf nest on Aorecpyron (Leymus) ambiguus; W-facing
slope, NE Crawford Gulch, Jefferson Co. Cole., June 20, 18398. 1 larva .in
rolled~leaf nest on Bromus (Bromopsis!) inermis; 5 larvae in rolled-leaf nests, |
shriveled larva 1.2 cm long, and | dead larva 1 ¢m long, all on Agropyron
(Elymus) trachyeaulum; all live larvae 1.5-2 cm long; N-facing slope, Tinytouwn,
Jefferson Ce. Cole., June 21, 1836. Larva 17 mm long found in Bromus
{Bromopsis) lanatipes leaf tube, W-facing part-shaded slopeg; Tinytown, Jefferson
Co. Celo., June 24, 199@. 15-mm-long larva found in Bromus (Bromopsis) inermis
leaf tube nest, W-facing slope near gulch; Tinyiown, Jefferson Co. Colo., June
25, 199@. Z@-pm-long larva found on farepyron (Elvirigia) repepns silked-leaf
tube; larva 18 mm long found on Dactylis glomerata leaf tube nest; gulch boitiom,
Tinytown, dJefferson Co. Colo., June 2B, 193@. Dead larva 15 mm long found
figropyron (Elymus) irachycaulum leaf nest on W-facing gulch bank; larva 18 mm
long found Angroovron (Elvmus) canadensis leaf tube on S-facing sunny road bank;
Tinvtown, Jefferson Co. Colo., June 28, 1990. 3 larvae "15 mm long found on
Agropyron {(Leymus) ambiguus (5@ cm above ground in nest of 3 leaves, 25 in 4, 30
in several (2 on N-facing slope, | under NE side of iree in roadside ditch on
SE-facing slope); Red Rocks, Jefferson Co. Colo., dJune 38, 1998, tarva 26 mm
long found in Bromus (Bromopsis) inermis leaf tubey dead half-grown larva with 2
fly pupae found in Agropyron (Elvymus} frachycaulum relled-leaf nest; W-facing
bank, Tinytown, Jefferson Co. Celo., July 2, 19868, 3 pupas found in Agrepyron
(Leymus) ambiguus silk nests; N-facing slope of hilltop, Mt. Zion, Jefferson Co.
Colo., Aug. 14, 1938, Oviposition 11:30 Agropyron (Elymus) trachycaulum, she
hovered near Festuca arundinacea and bent abdomen under Monarda leaves 2X, bent
abdomen under 4 dead A. (E.) irachycaulum leaves, laid apg on herizontal green
2-mm-wide A, (E.) irachycaulum leaf underside "4 em above ground; N-facing slope
5 m from gulch bottem in full sun; Red Rocks, Jefferson Co. Colo., Sept. 4,
199@8. Pupsal shell & head capsule found in silked-leaf Aaropyron (Leymus)
ambiguus tube; N-facing slope just N high ridge, Mt. Linde, Jefferson Ce. Colo.,
Sept. B, 189838, Pupa found in nest of 9 leaves (second emply larval nest of 3
leaves nearby}) of Agropyron (Leymus) ambiguus, N fork Clear Creek, Gilpin Co.
Colo., July 18, 1931, Oviposition 11:82 she hovered then landed on green leaf 4
mm wide 13 cm from leaf tip 15 cm above around of voung Agropyron (Elymus)
canadensis (A. canadensis @-100, Bromus [Bromopsisl lanatipes 48, 5@, 50, 180,
Carex sp. 10-100, Dactylis glomerata 5@), partially shaded gulch Tinytouwn,
Jefferson Co. Celo., Sepi. 4, 198]. HOSTPLANTS. All 14 grasses are hostplants
(except perhaps Calamagreostis): Leucopoa kinnii (28 records), Aaropyron (Elymus)
trachycaulum (28), farepyron (Elymus? ambiguus (21), Bromus (Bromopsis) inermis
(19), Calamagrostis purpurascens (14 records, none have definife proof but the
large size of some larval nests indicate 0. sylvancides), Agropyron (Elytrigia)
repens (18), Dactylis glomerata (8), Bromus {Bromopsis) lanatipes (B), Phalaris
arundinacea (5}, Phleum pratense (4), fAgropyron (Elvmus) canadensis (4},
Agrostis nipantea (2), Bromus (Bromopsis) pumpellianus (2 records, the most
pourly-documented host because based only on | nest & 1 preovipoesition),
Muhlenbergia racemosa (1). All are "hay" orasses (wide-leaf tall grasses), the
largest being P._arundinacea which is 1.5-2 m tall, the smallest A, gigantea and
M. racempasa which are only "30-B® cm talls the hostplants are nearly identical
to those esaten by the cther hay-feeding skippers Piruna pirus, Poanes_zabulon
taxiles, and Amblyseciries vialis. L. kingii is obviously a faverite host, but
it is very localized perhaps because it is dioecious; I have seen it only at two
localities (only common at one), though it ranges to Calif. OVIPOSITION. Eags
are laid preferably in partial shade (on N~facing nearly-aluways-wooded slopes or
in shady areas near creeks) on the underside of dead leaves "20-40 cm above
ground on wide-leafed usually-tall "hay"-grasses "20-40 cm above ground, in
patches of the host grasses (not on a single isclated small clump). FEpgs are
laid within patches of pgreen arass, but are placed on dead leaves evidently
because first-stage unfed larvae hibernate (therefore do net feed until spring)
50 there is ne necessity to lay on green leaves, and 7perhaps the egg is safer
on a dead leaf from being eaten by & herbivore or predator, and Ysafer from
mechanical distortion caused by the shrinkage of a senescing leaf. By laying on
a dead leaf, the female may be more cerfain that the plant grows in a suiiable
site that will have ercugh time to sprout, grow leaves, and have them senesce,
and that therefore will have enough time to mature the larvae. Ong of ihree
ovipositions was seen was on a dicotyledon, but oviposition on dicotyledons is
probably infrequent because no preoviposition was on them. Adulis are usually




rToung rniear tlowers, and 11 Seemed 1hatl LMamatures ang nests were more common near
flowers too, evidenily because females are drawn there. NEST. Young larvae
make a silked-leaf nest by curving the leaf up around them, while older larvae
make a nest by silking several lesaves together; the nests are the same as those
of Poanes. Silked~leaf skipper nests incorporating mere than | grass leaf take
a characteristic form due to the growth of the leaves: the larva starts the nest
by silking together leaves that angle upward riear the stem, but the upper
leaves, being smaller, grow more than the lower leaves, and the stem lengthens,
so gradually the nest is aimed downward a litile more and the leaf bases (basal
to the nest) of ithe upper leaves curve upward from the stem then downward to the
nest. Larvae evidently usually or often make a new leaf nest before pupating,
the proof being ihe lack of feeding damage on leaves near pupal nesis. Unfed
first-stage larvae hibernate. EARLY STAGES from Jefferson Co.: EGG cream,
roughly hemispherical without ribs, the top with a slight indentation "t/10th
the egg diameter, with a slight hill in middle of indentation thai appears to
move (an eptical illusion) as the egg is tilied from side to side, duration 12
days. FIRST-STAGE LARVA cream, becoming tan-cream, a long black or dark~brown
collari head black or dark-brown, Unfed first-stage larva hibernates in a
silked-leaf nest, the leaf edges tied together by "7 multistrand cords, but in
the lab mest larvae eventually start to feed, and a larva grew to mature size in
8 weeks eating Poa pratensis. 3RD-5TAGE LARVA green, heart-line dark-green, 2
darker green subdorsal bands, a paler green lateral line, collar narrow, black;
head black. 4TH-STAGE LARVA dull grayish-cream, heart-band dark-gray, a
narrower above a wider gray subdorsal band, body slightly grayer in a wide band
above creamy-gray lateral ridge, collar black; head tan, with rear of head

black, and a black "kachina dell” on front (completie with feet, pantaleocns,
hands . tall shoulder pads, the head formed of a black band over coronal sulcus).

MATURE LARVA dull yellow-tan, greenish-yellow~tan in middle half or freont 2/3 of
body due to feod, with numerows tiny dark-green dots all over, with
intersegmental interrupted tan rings around bedy, a sharply-edged middorsal dark
green heart~line, two dorsclateral dark bands (due io coalescence of many of ihe
dark--green dots, the lower band darker){the upper band covers an iniernal
pulsating yellow line) edge a creamy—tan dorsolateral band, a lateral cream band
is edged above by a pale gray-tan band, below the lateral cream band the body is
green-tan {little darker than ground color), collar black on rear edge and on
lateral edge, front of collar white, collar gray between ihe white front and
black reari head dark red-brown or nearly black on side and rear and top and on
a broad hand along coronal sulgus, gena and vertex and frontoclypeus—ecdysial
area red-brown or tan-brown, vertex and gena ito level of top of eyes covered
with pits and locks pale red-brown (fewer pits next 1o corconal dark band
producing a slightly paler vertical siripe sdging dark corenal band}, a bread
vertical dash in upper part of frontoclypeus, lower corners of fronteclypeus
‘red-brown, a red-brown line along adfrontal sulcus and lower part of coronal
sulcus, a dark red-brown band along adfrontal cleavage line. PUPA pale yellow-
tan with a slight grayish bloom (& few pupae have a slight pinkish tinge), wings
& head usually darker (light brown) than abdomen, T1-Z spiracle red-brown, rear
of T2 blackish-brown, with many tiny blackish-brown dots on abdomen & top of
thorax, proboscis light orangish-hrown where it exiends “4-5 mm bevond wings to
betweer base of AB or base of cremaster, a black dorsal edge te front of A8 and
front of A1@ and ventral front of A9, A4-6 have a subveniral cluster of hairs,
eve dark-brown, orbit lighi-brown and hairless, head has dark-brown internal
markings, long hairs over most of body except wings legs proboscis antenna;
pupates in a silked-leaf nest of silk-mesh like a screen, ithe ventral side of
pupa upward, hanging attached to top of nest by a silk girdle around body just
bhehind TZ and by cremaster attached to mesh.

Ochlodes snowi (Edw.). Oviposiiions 10:25 and 10:35 on underside of leaves of
edge of Blepharconeurgn trigholepis (B, Scoit) clumps (Muhlenbergia montans was
within a few cm also and may have been substrate for one ego!l, Rosita, Cusier
Co. Colo., July 26, 1978, I searched for eggs at Coal Creek, Jefferson Co.
Colo., July 8, 1@, 15, 16, 17, 1991, and N fork Clear Creek, Gilpin Co. Celo.,
July 1, 18, 29, 1991, but no eggs found. B, irigholepis is common in montane §
Colo., so is likely to be an important host there. QOryzopsis exigua is the
commonest grass at the Jefferson Co. sites, and it is tempting to assume that it
is a hostplant, but there is no data excepi one preoviposition on 0. exigua at
Tinytown, Jefferson Co. Colo., and this grass is shunned by all other
butterflies. Before ovipesiting the females hover over ithe grass, flying back
and forth about 2@ cm above the grass before landing and ovipositing (Scott
19742 reports movements and behavier). EB6 cream, developing a red ring.
FIRST-STAGE LARVA cream; head blackish-brown,

Poanes zabulon taxiles (Edw.). Oviposition Glyceria siriata (previously
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misicgentirtied as Fuccinellia airoiges LB:), oreen Min.,, Jefferscn Lo. Colo.,
July 11, 1972, Ovipesition Agropyron {(Pascopovyrum) smithii var. melle (W), Forti
Celiins, Larimar Co., Geolo., June 28, 1877. Oviposition 10:82 on underside of
figropyron (Elymus) canadensis (W} leaf, Chimney Gulch, Jefferson Co. Colo., July
18, 1978. Oviposition 14:15 on Dactylis olomerata (W), Chimney Gulch, Jefferson
Co. Celo., July 17, 1978, Oviposition 18:45 on underside of leaf of Agropyren
(Elytrigia) repens X fiaropyron (Elymus) trachycaulum (lemma slightly pubescent,
but a rhizome seen so perhaps a hybrid), Falcon County Park, Jeffarson Co.
Colo., July 14, 1984. Oviposition 10:44 an underside of leaf of Aarostis
ginantea Roth (W), Tucker Gulch (Golden Gate Can.), Jefferson Co. Colo., July
t8, 1384, Oviposition 10:20 {(rearsed to pupa) on underside of Agropyron (Elvmus)
canadensis (W) leaf, Falcon County Park, Jefferson Co. Colo., July 28, 1984,
Oviposition 12:32 on Agrostis nigantea, LaPorte, Larimer Co. Colo., July 9,
1886. Oviposition 14:14 on underside of 4-mm~wide Agrostis gigantiea leaf,
Wheatridge, Jefferson Co. Cole,, July 7, 1988. 1 epg found on underside of
Dactylis glomerata leaf, 1 egg found on underside of Agropvron (Elyirigia}
repens leaf, Wheatridge, Jefferson Co. Colo., July 8, 1988. Egg found on
underside of foropyron (Elvirinia) repefs leaf, Wheatridge, Jefferson Co. Colo.,
July 11, 1988. Eoo found on underside of farepyreon {(Elvtrigia) repens leaf, eag
found on underside of Phalaris (Phalaroides! arundinacea leaf, Wheatridge,
Jefferson Co. Cole., July 13, 1988. Oviposition 13:@4 on edge of young leaf
growing from node, 2 eggs found on underside of leaves, 1 sgg found on top of
leaf, all on Phalaris (Phalaroides) arundinacea, Wheatridge, Jefferson Co.
Colo., July 15, 1988. 2 epgs (laid separately, hatched at different times)
found on underside of Aoropyron cristatum deserforum leaf, Lakewood, Jefferson
Co. Cole., July 20, 1888. 1 larva in nest of three Dapgtyvlis glomerata leaves
silked together for 2.5 cm, Wheatridge, Jefferson Co. Colo., Aug. 12, 18988, |
larva (head width 1.7 mm} found in silk nest (leaf curled upward inteo a fube) in
Phalaris (Phalaroides) arundinacea leaf, Wheairidge, Jefferson Co. Colo., Aug.
22, 1988, 1 empty larval nest found on Festuca srundinacea (probably taxiles,
an empty tube with "6 silk cords connecting the leaf edges upward, and next to
it twe long leaves were silked together, this type of nest is made by taxiles
but not by Piruna pirus), Wheatridge, Jefferson Co. Colo., Aug. 29, 1988B. 3
empty leaf nests (probably iaxiles, pessibly QOchledes sylvaneoides) found on
Agrostis giagsntea, Chimney Gulch, Jefferson Co. Cole., Aug. 38, 1888, 1 larva
{head width 1.5 mm) found in reolled leaf nest on Agropvron (Elymus) canadensis,
Falcon County Park, Jefferson Co. Colo., Aug. 30, 1388B. 2 larvae {head widtihs
1.7, 1.8 mm) found in Agropyron (Elvirigia) repens leaf nesis (one in 3 small

leaves silked together, other in one large leaf bent doublel), 1 larva (head
width 1.8 mm} found in Phieum pratense leaf nest (2 leaves silked together), Red
Rocks, Jefferson Co. Colo., Sept. 1, 18988. 1 larva (head width 1.7 mm}) found in

Agropyron (Elvirigia) repens leaf nest (a rolled leaf), Red Rocks, Jefferson Co.
Colo.,Sept. 2, 1988. One 12~mm-long larva (head width 1.2 mm) found in
Agrostis gigantea leaf nest (two overlapping leaves silked iogetiher), Apex
Guleh, Jefferson Co. Cole., Sept. 7, 1988. 1 empty nest of 4 Bromus {(Bromopsis)
inermis leaves silked together (probably itaxiles, possibly QOchlodes sylvanoides)
found, Wheatridge, Jefferson Co. Colo., Oct. 1, 1888, 2 empty larval nests
(probably itaxiles, possibly QOchlodes svlvanoides, 3 terminal leaves silked inio
tube, leaves saten beyend nest) found in Bromus {(Bromepsis) inermis, Z emply
larval nests (probably taxiles, possibly QOchlodes svlvanoides) found in
Calamagrostis canadensis, | empty larval nesi {(leaf constricted almost to midrib
43 mm basal to iube, so perhaps Piruna pirus) found in Phalaris (Phalarcoides?
arundinacea, Wheatridge, Jefferson Co. Colo., Oct. 3, 1988, 1 empty larval nest
{probably taxiles, possibly Oghlodes sylvancides, leaf rolled into tube with
silk mat all over inside and edges alsc fastensd with "1@ silk cords 1-3 mm in
length) found on Phalaris (Phalarcides) arundinacea, 2 empty larval nestis
(probably taxiles, possibly Ochlodaes sylvanoides) and 1t larva (head width 2.1
mm) found in silked leaf tube (the larval nest of two green leaves and one dead
leaf fastened with silk mat and "S tiny silk cords, the larva 13.% mm long the
head 2.0 mm wide so "4ih stage, larva voided 2 pellets so was still feeding on
this date) on Bromus (Bromopsis) inermis, Wheatridge, Jefferson Co. Colo., Oct.
4, 1988, 3 empty larval nests (probably faxiles, possibly Qchlodes sylvanpides)
found on Bromus (Bromopsis) inermis, Mt. Uernon Historic Site, Jefferson Co.
Colo., Oct, 7, 1988. 1 larva (i2 mm long with head 2.2 mm wide) in silked tube
made from | leaf & | stem of Agrosiis ginantea plant and 1 leaf of another A.
nigantea, | empty larval nest (2 green leaves silked together) (probably
taxiles . possibly Ochlodes svlvanocides?) found on top of Muhlenbergia racemoss
(Michx, ) B.S.P., Tucker Gulch, Jefferson Co. Colo., Oct. 1@, 1988. 1 empty
larval nest (2 leaves silked together for 36 mm) (probably taxiles, possibly
Ochlodes sylvaneides’) on upper part of Agrostis gigantea, Mother Cabrini Shrine,




Jerrerson Lo, Lolo., UcT., 11, tdoe. | empiy larval nest found on Fhalaris 155
(Phalaroides) arundinacea, the nest 2 leaves silked focgether and both leaves
eaten to midrib above nest (the size of the nest and construction seems to
indicate that the nest was probably faxiles, possibly O¢hlodes sylvancides, and
not Piruna pirus), Wheatridge, Jefferson Co. Colo., Oct., 14, 1988. 1 empty
larval nest {1 green and 2 dead leaves silked into tube){probably taxiles,
possibly 0. svilvanoides) on Aaropyren (Elytrigia) repens, Red Rocks, Jafferson
Co. Colo., Oct. 18, 1888. 2 epgs found on Agrostis nigantea leaf underside, 3
eggs found on Phleum pratense leaf underside, 1 egg found on Bromus (Bromopsis)
lanatipes leaf underside, Tucker Gulch, Jefferson Co. Colo., July 13, 1988. 12
eggs found on Muhlenbargia racemosa, 2 eggs found on Agropyron {(Elviriagia)
repens, 3 egas found on Agrostis gigantea, (2 empiy nests of 3 A. dimantea
leaves tied together could have been taxiles or Ochlodes sylvanpides), all on
leaf undersides, Apex Gulch, Jefferson Co. Colo., July 15, 1988, 2 eggs found

on Dactylis olomerata, 5 eggs found on Agrostis gigantea, ! egg found on
Agropyron intermedium, 1 esgn found on Blyceria striata, Chimney 6Gulch, Jefferscn
Co., Colo., July 16, 1889, | epng found on Muhlenberaia racemosa, 5 eggs found on

Aarostis ginantea, 25 eggs found on Glyceria striata, Apex Gulch, Jefferspn Co.
Cole., July 17, 1983. 2 engs found on Agreostis gigantea leaves, 8 eggs found on
Glyceria striata leaves, (2 empty nests of 3 leaves made by one larva on
foropyron [Elytrigial repens could have been made by Ochlodes svlvancides or by
taxiles?), Apex Gulch, Jeffersen Co. Colo., July 18, 1989, Empty eggshell and a
nearby lst-stage larva found, the larva in 4-mm-wide leaf curved upward and
sides connected by 25 cords of multistrand silk (each cord made by a circular
back—and-forth motion of head), no mat spun on leaf surface (older larvae do
spin a silk mat on top leaf surface inside leaf tube?, boih on Agropyron
{Leymus) ambiguus, Tucker bulch, defferson Co. Celo., July 27, 19889. 1{st-stage
larva found on Agrostis gigantea (nest had 8 silk cords tieing leaf upuward), |
eng found on Glyceris striata leaf underside, Tucker Guleh, Jefferson Co. Colo.,

July 31, 1983. 1 "3rd-stage larva found in silked-leaf tube on Echinochlea
crugs-nalli var. mitis, 1 empty larval nest (probably taxiles) on Blyceria
striata, 5 Cooley Gravel Quarry, Jefferson Co. Ceclo., Aug. 1@, 1988, 1 "3rd-

etage larva, and | dead egg on leaf underside, found on Agropyron (Elymus)
canadensis, Green Mtn., Jefferson Co. Celo., Aug. 190, 1989, A i-cm-long larva
found in forostis nigantea leaf nest, a B-mm—long larva found in flarepvron
{Elymus) trachyecaulum leaf nest (nest 8 cm long, the leaf chewed down to midrib
bayond and basal to the i-cm-long tubs containing larva, head faging leaf base~-
this nest resembles Piruna pirus nest, but larva was reared and proved to be
taxiles, though larva died when mature due to fly pupa inside), Apex Bulch,
Jefferson Co. Colo., Aug. 24, 1989. 1@-mm~long larva (head 1.7 mm wide) found
in Glvceria grandis leaf nest {leaf saten beyond tube, and chewed to midrib for
15 mm basad of tube, larval head facing leaf base), 7-mm-long larva (reared to
pupa) found in 4-ecm-long relled-leaf nest on Calamagrosiis capadensis,
Wheatridge, Jefferson Co. Celo., Aug. 3B, 1988B. A 1Z2-mm-long larva (head 2.5 mm
wide) found in Bromus (Bromopsis) porteri leaf nest, SE Phillipshurg, Jefferson
Go. CGole., Aug. 31, 1888, 1 larva 15-mm-long (head 1.7 mm wide} found in silk-
leaf nest of Aogropyron (Elviriaia) repens, Wheatridge, Jefferson Co. Cola.,
Sept. 18, 1983, Larva 15-mm-lono (head 2.4 mm wide) found in Echinechlea crus-
galli var. mitis rolled-leaf nest, 5 Cooley Gravel Quarry, Jefferson Co. Colo.,
Sept. 2@, 18989, Larva 15-mm-long (head 2.4 mm wide)with 4-mm-long parasitoid
inside? found in silked-leaf nest (twe tubes on one leaf with leaf chewed to
midrib basal to each tube, another leaf relled into tube also) on Agropyreon
({Elymus) canadensis, Falcon County Park, Jefferson Co, Colo., Sept, 28, 1988,
Egg found on fAgropyron {Elymus) irachycaulum (larva 7@ cm above ground an 8-mm-
wide leaf, 10 cm from leaf tip); empiy egg on A. (E.) trachveaulum (5@ cm, 7 mm,
9 cm); ego on fB. (E.) trachyeaulum (50, &, 14); egg found A. (E.} irachveaulum
{60, B, 13); eng found Apropyron (Elymus) ganadensis (40, 3, 7); egg found
Agrepyron {(Leymus) ambiguus (30, 4, 12); egg found A. {(L.) ambiguus (35, 6, 283;
all on leaf undersides in gulech or N-facing slope, some in shade and some in
mostly sunny spotss Red Rocks, Jefferson Co. Celo., June 30, 1930. Ego found on
Aarostis gigantea leaf underside (3@ cm above ground on 3-mm-wide leaf, 7 cm
from tip)s; Tucker Gulch, Jefferson Co. Celo., July 1, 1898, 2 eggs found on
Bromus (Bromopsis) inermis leaf undersides, shade under spruce tree;
preoviposition 15:40; Lakewood, Jefferson Co. Cole., July 6, 18390, 2 eggs found
on underside of Agropyron (Elymus) canadensis leaves 7 & 8 mm wide in partial
shade; Falcon County Park, Jefferson Co. Colo., July 10, 1980. Eqg found on
Leersia oryzoides (30~-48 cm above ground on 4-mm-wide leaf, 9 cm from leaf tip},
in tree shade next io water; Wheatridge, Jefferson Co. Colo., July 14, 1398.
Ovipesitien 11:28 on small Agrostis gigantea (1@ cm above ground on 4-mm-wide
leaf underside, 4 cm from leaf tipi{sunny 2-3 hr. per day}; Wheatridge,
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derrersen LQ. wOlo., July £Zb, 193¢, Larva ( mm long found in Mublenbergia
racempsa leaf tube beside creek; Apex Gulch, Jefferson Co. Cole., Aug. 20, 1290.
2 larvae 18, 12 mm long found in Aoropyron {(Elymus) canadensis leaf tube nests:
partly shaded gulches; Tinytown, Jafferson Co. Colo., Aup. 29, 1986. Larva 12
mm long found in Bromus (Bromopsis) inermis leaf tube nesii Tinytouwn, Jefferson
Co. Colo., Aua. 3@, 1980, 1 larva 5 mm long, 9 larvae 12-15 mm, found on
Agropyron (Elvmus) trachycaulums: 2 larvae "15 mm long found on Agropyron
{Leymus) ambiguus; all in fairly sunny aquleh, Red Rocks, Jefferson Co. Colo.,
Sept. 4, 1398. 15-mm-long parasitized larva found in Bromus {(Bromopsis)
lanatipes leaf tube; 2 empty nests found B, lanatipes; 13-mm—-long parasitized
larva found in Stipa scribneri nest of several leaves silked together (10 cm
above groundl)(larvae had been eating this plant), but Agregvron (Elvmus)
ganadensis grew in this clump also and 5 cm from larva was an empty nest 3 cm
above ground on A. canadensis; 3 empty nesis found on fi._ cganadensis; N Oak Creek
Cgd., Fremont Co. Colo., Sept. 11, 1998, Larva 14 mm long found in Dactvlis
glomerata silked-leaf nest of “3 leaves; Jarre Can., Douplas Co. Cole., Sept.
18, 1980, 2 larvae and ! head capsule found in leaf tubes on 3 Sorghastrum
nutans (=avenaceum) plantsy 1 larva found in nest of 2 §. nutans leaves and |
Aorostis giganiea leaf; 2 larvae and 2 head capsules found in silked-leaf nestis
on 4 A. niganteas; ! larva found in Bromus (Bromopsis) inermis leaf nest; 3
larvae found in silked-leaf tubes on Carex nebraskensis 4@-cm-long leaves {the
leaves were heavily eaten proving that larvae ate this plani), but "4 tiny empty
larval tubes were found on adjacent Agrostis gigantea, so I think the mother
must have laid egas on f. gigantea, and later the larvae sought a larger nest
and crawled onto the C. nebraskensis, thus Carex is only a secondary host: no
nesis seen on Panicum virgatum, so females evidently reject its Marshall,
Boulder Co. Cole., Sept. 25, 1990, Oviposition 13:15 Bromus {(Bromopsis)
lanatipes leaf underside, W-facing slope among irees, N fork Clear Creek, Gilpin
Co. Colo., July 11, 1381, Larva "12 mm long found in Bromus (Bromopsis)
lanatipes leaf nest, shaded gulch, Tinytown, Jefferson Co. Cole., Sept. 4, 15881,
Preovipositing female landed on Andropooon scoparius twice 10:26 but did not
ovipasit, Coal Creek, Jefferson Co. Colo., July 1@, 1981, HOSTPLANTS., I accept
all 23 grasses as hostplants, and am not sure that any of them is favored:
Agrostis gigantea (39 records), Glyceria siriata (37), Muhlenbergia racemosa
(15), Agropyron (Elvmus) canadensis (14, Bromus (Bromopsis) inermis ¢13),
Agropyron (Elyirigia) repens (12), Phalaris (Phalarcides) arundinacea (839,
fgropyron (Elymus) trachveaulum (7), Dactylis glomerata (B), Agropyron (Leymus)
ambiguus (8), Bromus {Bromopsis) lanatipes (4}, Phleum pratense (4}, Sorphastrum
nutans {(4), Calamagrostis canadensis (3), Eghinochloa crusgalli var, mitis (2),
Agrogyron cristatum desertorum (2}, Glveceria grandis (1), Leersia oryzoides (1),
Bromus (Bromopsis) perieri (1), Stipa scribneri (1), Agropvron (Pascopyrum)
gmithii var. melle (1), Agropvron (Elvirigial) intermedium (1}, Festuca
arundinacea (1, the mosti poorly-documented host, based on only 1 empty nest).

In addition, Carex nebraskensis had 3 records but was probably a sescordary host
of older larvee. Glyceria siriata, Muhlenberoia racemosa, and Phalaris
arundinacea have more records than their popularity would indicate because they
are not common and I searched them heavily tec find immatures of all hay-feeding
skippers. PAorosiis gjinapiea. fgropyron (Elvmus) canadensis, Bromus (Bromopsis)
inermis, Agropyron {Elytrigia) repens, Agropyron (Elymus) trachvcaulum, Dacivlis
glomerata, Apgropyron (Levmus) ambiguus, and Bromus (Bromepsis) lanatipes are no
doubt popular hests in nature because ithey are common plants and grow in valley
bottoms, while Phleum pratense is less common so is a less cgommeon host. The
other hostplantis are only occasionally chesen because they are uncommon plants
or because they usually do not grow in valley botioms. Festuca arundinacea has
very tough straplike leaves and is no doubt rarely ghosen, Evidently any moist-
habitat {streamside, gulch botiom, etc.) preferably-shaded tall grass with
leaves about 3 mm or wider, either growing in a single stalk (or few stalks) or
a clump, is suitable for this species. The hosts are very similar to those of
Piruna pirus, Ochlodes svivanoides, ard Amblyscirtes vialis. {(Hay-feeding
skippers differ somewhat in their distribution: P. zabulon iaxiles females are
almost entirely restricted to valley bottoms in semi-shaded or shaded places,
whereas Piruna pirus females mostly stay in valley boftoms buf ococur on N-facing
slopes to some extent, Amblyscirtes vialis occur in valley bottoms in partly
sunny areas near lush vegetation, and Qchlodes svlvancides females occur on N-
facing slepes including valley bottoms.} In the lab, larvae fed to pupation on
Poa pratensis. NESTS: Young larvae roll a leaf upward into a tube; older larvae
roll single leaves into a tube if the leaf is very wide, but usually silk
several leaves together into a tube. Larvae do not intentionally chew the leaf
down to the midrib basal i{o the larval tube as P. pirus does, although in the
course of feeding the leaf is chewed to the midrib sometimes. Most larval nesis




were found on the upper part of grasses, but this is in part due to greater
difficulty of finding nests near ithe greound. HIBERNATION STAGE: 14 larvae found
in late Aug.-Oct. have head widths of 1.5-2.6 mm (one larva 1.2, one 1.5, seven
1.7-1.8, one 2.8, one 2.1, two 2.4, one 2.6); for comparisen, 4 pupating larvae
had 2.7-3.3 mm head width; thus, if there are 5 stages total, these larvae
apparently represent mostly 4th-stage larvae with a few 3rd- and one Sth-stages,
so evidently 4th stage larvae hibernate most often, evidently in the silked-
leaf-tube larval nest. Head widths of larval stages evidantly are: 15t 0.6 mm,
Znd ©.8-8.85, 3rd 1.,2-1.5, 4th 1.6-2.4, 5th 2.7-3.3. EARLY STAGES from Colo.:
EGG cream-whife, hemispherical bul with tapered sides, smooth & unribbed.
FIRST-STAGE LARVA cream, after feeding insides greenish; collar and head black
or red-brown. MATURE LARVA orangish-tan (sometimes greenish-ochre-tan) dorsally
{microscopically, cream with brownish meitling), tan on the sides, underside
pale-tan, with a brown middorsal band, a small subdorsal brown dot on front of
each segment near middorsal band, a weak narrow dorseolateral brown band, a weak
but slightly darker supraspiracular breown band, a wide very weak fairly—light
brown lateral band containing spiracles (the upper part of this band above
spiracles is the darkest), brown dots occur along spiracle line, a light-brown
band below lateral bulge, underside uniform pale-tan, prothorax cream with
narrow black cellar; head brownish-red or orange-brown, with weak pattern (a
brown siripe edging coronal sulcus has a faint orangish band beside it, a light
orange—hbrown band runs from just in front of eyes io top of head and contirasts
with a brown sireak extending un from eves), head & body covered with short
white hair. PUPA head, TI1~-2, wings, & appendages dark-brown with a bluish-gray
glaucous suffusion, orangish-tan on fop of T3 and abdomen, pale-tan on underside
of abdomen, a brown dot below each of the numerous tan body hairs, & bhlackish
lenslike mark across front of head is constricted then flared laterally next to
orbit, orbit red-brown, eye blackish, two blackish subdorsal crescents on top of
head, 2 subdorsal iransverse blackish dashes on rear of 72, the abdomen with
many black transverse dashes and dets (the dashes fewer & longer in middle of
each segment, more and small in a line near the rear), an codd orange patch of
oval bumps (lenticles?--each has a seta) near each side of the proboscis on A4-
6, proboscis orange-brown where it extends 5-mm béyond wings, cremaster red-
hrown; inside the larval leaf nest, attached only by the cremaster.

Euphves bimacula (6. & R.)("illinois" [Dodgel, & weak ssp. distinguished only
by larger size). Larvae (raised in lab from eggs laid by a female from
Republican River, Yuma Co. Cole., July 1, 1973) ate various sedges, a larva
hibernated and died during Sth-stage (head width 2.2 mm). Adults common in
sedge meadow where Carex nebraskensis and Carex simulaia are common, Scirpus
amgricanus ('Schoenoplectus punoens") less common, Eleocharis palusiris few,
Juncus arcticus ater var., valliccla common, Juncus lonpistvlis few, Juncus
alpino—articulatus uncommon, near Fort Collins, Larimer Co. Colo., July 12,

19885 Carex is the most likely hosi. Preoviposition 11:15, she landed on Carex
nebraskensis and backed down leaf; oviposition 11:20 Carex nebraskensis (C.

nebraskensis and €. simulaie common nearby); ovipesition 11:22 Carex simulata
(G, simulata and €, nebraskensis common nearby, Jupcus arcticus ater common
nearby)s aviposition 11:26 on Carex nebraskensis (C. nebraskensis and GC.
simulata common nearby); ovipesition 11:29 Qarex simulata (C. simulata abundant
nearby, Carex nebraskensis abundant nearby, Typbha latifolia 30~18@}; oviposition
11:32 Carex simulata (C., simulata abundant nearby, Carex nebraskensis abundant
5-10@, Typha latifolig 3-10@); ovipesition 11:35 Carex simulata (. simulata
abundant nearby, Carex nebraskensis abundant nearby, Scirpus americanus 5, 15,
35-45, 60, Juncus longisiylis 80-10@); oviposition 11:49 on Carex nebraskensis
(C. nebraskensis abundant nearby, Agrostis gigantea 25, 5@, Juncus longistvlis
common, SO, Poa pratensis 30); oviposition 13:37 Carex nebraskensis (C.
nebraskensis common nearby, Agrostis pinoanisea common 10-188, Juncus arcticus
ater common 5-108, Scirpus americanus uncommon 15-100); sedpge meadow near Fort
Collins, Larimer Co. Celo., July 5, 1989, Preoviposition 12:18 on Garex
nebraskensis; preoviposition 12:12 Carex nebraskensiss preoviposition 12:20
Carex simulata; oviposition 12:4@ on Carex nebraskensis (Carex nebraskensis
common on one side @-1@0, 8-40 on other side, Juncus arcticus ater very abundant
2-100, Hordeum (Critesion) jubatum 60, 80, Poa pratensis 6@, Sphenopholis
obtusata 25, §. obtusata and/or Agrostis gipantea [confused identification]
common 5-10@, Typha latifolia 68); oviposition 12:42 (the same female) Carex
nebraskensis (C. nebraskensis abundant @-180, Scirpus americanus common 10-109,

Carex praeqracilis common 3-10@, Agrostis migantea common B-10@, Juncus arcticus
ater common 208-100, Juncus longistylis? 80); oviposition 13:20 Carex '
nebraskensis (C. nebraskensis abundant 0-100, Poa pratensis common 5-100,
Agrostis gigantga common 5-10@, Eleocharis palystris common nearhy, Juncus
argticus ater common nearby, Juncus alpinc-articulatus one nearby, Carex
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imuiata £¥, <o, commen bU—-iWW); preevipesiticon 12:18 in sward of Carex
ebraskensis/Poa pratensis/Agrostis pigantea/Juncus-or-Eleccharis; oviposition
13:58 Carex nebraskensis (C. nebraskensis abundant #-100, Scirpus americanus
uncommon S-onward, Poa pratensis fairly common 2-188, Hordeum_ jubatum 100,
Aorostis nigantea B@-80, 70, Juncus alpino-artigulatus very abundant nearby-
1@B)s oviposition 14:14 Carex nebraskensis (C. nebraskensis common @8-188,
farastis ginaniea 4@-i88, Juncus arcticus aler scatiered 15-onward, Carex
simulatsa common B8-109, Juncus longistylis 39-180); oviposition 14:28 Carex
nebraskensis (L, nebraskensis €@-100, Scirpus amaricanus scattered 15-108, Carex
simulata very ahundant 0-108, Anrostis ninapntea 100, Hordeum jubatum 85); sedge
meadow near Fort CGellins, Larimer Co, Colo., July 9, 198Y9. Carex nehraskensis
is obviously the main host, Carex_simulata an occasional host. Larvae were fed
C. nebraskensis in lab. To oviposit, a female searches oui the Carex
hostplants, especially where they grow at the edge of a small (5~10 cm wide)
hellow of absent or lower vegetation whare the female can get bhetter flight
access to the Carex, she ithen lands, head upward, on a Carex {(nearly always C.
nebraskensis) leaf 5-15 cm above the mud (the plants are 15-28 cm tall),
preferably a leaf that overhangs backwsrd to provide some shade for epg, then
she crawls backward down the leaf Z-1@ cm until she is only 2-5 cm above the
mud, she curves her abdomen beneath and forward to find a good flat leaf surface
and she lays the egg, if she does not find a geod surface she crawls about a
little to try again, after several failed attempts she crawls upward a few cm
and flies (this flight often tears the forewing tips as the wingtips hit nearby
leaves, explaining the missing forewing tips of meost older females). 4th- and
Sth siage larvae evidently hibernate in nature, perhaps some 3rd-stage, ithough
lab larvae continue to develop slowly {(egn laying to pupation 16 weeks in lab).
Larvae make silked-leaf nests as usual {young larvae make a nest by rolling one
leaf, older larvae silk several leaves iogether for the nest). EGSB greenish-~
cream when laid, scon develeping a red ring near hase and a small red ring
around micropyle, shape less-than-hemispherical in lateral view (ihe lower
carners an acute angle), slightly oval in dorsal view. FIRST-STAGE LARVA cream,
soon becoming greenish-cream due io foeod inside, collar blackish with narrow
anterior brown edge, a tiny black sclerite betwsen collar and spiracle, 4 long
setae on A1B; head red-brown, the narrow rear flange of head black, head width
@.6~.7 mm. 2ND-STAGE LARVA light green, with numerous small setas; head pattern
intermediate between 1st-stage and 3rd-stape, head pale brown with a brown band
along coronal sulcus, a slight brown sireak extends upward from adfrontal sulcus
that narrows and ends on top of forehead, a brown streak exiends up from eyes to
iop of head te jein its fellow on other side, with numerous small setae, head
width ®.9-1.1 mm, 3RD-5TAGE LARVA like 5ith stage; head width 1.3-1.4 mm. 4TH-
STAGE LARVA like 5th stage; head width 1.6-1.8 mm. B5TH-STAGE LARVA light oreen,
collar black, a black polygonal sclerite between collar and spiracle, spiracles
black; head like mature larva, head width 2.8-2.4 mm. MATURE LARVA light green
(slighily more-yellowish light~green on Al-7), covered with numerous tiny cream
gatae with black bases, a darker-green heart-band on T2-A9 has a pale green line
through ifts middle on Al-B, intersegmental folds yellow between T3~A7, testes
within Af appear vellowish on either side of middorsal band, suranal plate has
long light-red-brown setae along posterior rim, spiracles black, the usual
ventral white wax glands present on A7-8, collar black with a middorsal narrow
pap, the collar wider ventrally where it incorporates the black polygonal
separate sclerite of previocus larval stages and is pointed anteroventirally; head
cream with red-brown vertical bands and a black forehead oval, the oval formed
of a black dash on each side of coronmal sulcus, the dash pointed ventrally,
below dash a tan area above frontoclypeus, tan beside upper part of
frontoclypeus {a red-brown spike, pointed and darkest at iop, extends straight
dorsally from this tan area almost to level of top of black oval) and gray
beside lower part of frontoclypeus, frontoclypeus gray with a vertical brown
Line down the middle (frontoclypeus dark-gray on lower edge), head brown beside
mouthparts, a cream vertical band runs from lower part of face just anterior to
eves dorsally to top of head then curves medially and then runs venirally
between red-brown spike and black dash, e dark-red-brown band (dark-red-brown in
most individuals, but bhlackish-brown in some 3rd-stage to mature larvae) exiends
from eayes dorsally te top of head then joins coronal sulcus and runs narrouwly
ventrally to black dash, rear of head cream-gray except for a white patch just
behind anterior 5 eyes that barely includes eye ¥B, fwo eyes #2 and #B are
smaller than the others, head wicdth 3.0 mm. Older larva similar to Euphvyes
vastris, but the vesiris head has an extra red-brown vertical band around back
of head (just in front of rear rim) that tapers upward to join its fellow on
other side at coronal sulcus., There are probably B larval stages, though 4th-
and S5th-stage larvae have rather variasble head widihs. PUPA overall appearance
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fnead, inorax, b wings blackish (wings greener distally), appendages dark green, 159
abdomen light mottled green with an orange-brown dorsal flush and a dark-green
heart-hand; craemaster blunt (not protiruding), 2 mm wide with 2 lateral thick
spines on each side but no crochets. In detailed description, pupa head
blackish, orange~brown on ventral parti of head of one pupa (above and tc side of
labrum, on mandible remnanis, & labial sclerite, base of proboscis), but on
other pupa this area mostly brouwn (orange~brown only on mandible remnants &
labial sclerite & above and o side of labrum, the base of proboscis hlackish-
green); posterior third of eye orange-brown on one pupa, blackish on other pupa;
Tl spiracle orange~brown; on one pupa Ti dark orange-brown, T2 blackish-brown
with pale middorsal cleavage line, T3 brown, top of At hrown, top of A2-4 pale
brown, Ab-6 pale chastnut-brown, A7-10 dark green, on other pupa T! blackish, T2
blackish with black middorsal cleavage line, T3 blackish~brown, top of Al brown,
top of A2-4 chesinui-brown, top of AS-7 pale chesinut-broun, A8~9 green; on one
pupa bhasal 2/3 of wings and appendages greenish-brown, cuter 1/3 of wings dark-
green {(turning green at the margin), on other pupa basal 2/3 of wings bhlackish,
outer 1/3 of wings greenish-black (i{he very margin green), appendages dark-
green, proboscis blackish-brown; lateral part of T3-A7 green (A4~6 slightly
brewnish~green on the posterior margin that overlaps the following segment }; Al-
B8 has wide dark~green heari-line (appearing hrown heneath brown areas, green on
intersegmental areas); abdomen appesrs mottled due to &n internal subcuticular
tangle of creamy apparent-fat deposits; pupa covered with long orange-broun
setae except on wings and appendages; AS and AE have subventral bump covered
with setae, the bump higher on AB; a tuft of subveniral setae on A4 & A7-9;
proboscis extends 2.5 mm beyond wings (2/3 way through AB)3 end of abdomen
truncated, "cremaster” dark red-brown, very broad (2 mm wide) with long @.5 mn
red-brown straight setae instead of crochets, two non-hocked spines 0.2 mm long
on each anteriorly expanded and widened lateral end of cremaster.

Euphyes vestris (Bdv.). Ovipositions 2 egos laid on Carex pennsylvanica
heliophila (B), Red Rocks, Jefferson Co. Colo., July 18, 1973. Oviposition
11:1@ C. probably p. heliophila, Golden Gate Can., Jefferson Co. Colo., July B,
198@. Oviposition 12:30 on C. prob. p. heliophila, Red Rocks, Jefferson Co.
Cole., July 11, 1984, Oviposition 14:35 on leaf of C. prob. g. heliophila, Mt.
Vernon Historic 5ite, Jefferson Co. Cole., July 11, 1984, O0One 5 mm long larva
{head width "1.68% mm, so0 "4th stage) found in tube of 4 C. p. heliophila (W)
leaves silked itogether, Van Bibber Creek, Jefferson Co. Colo., Sept. 24, 1987.
Preoviposition 13:00 on C. prob. p. heliophila, Falcon County Park, Jefferson
Co. Cole., June 12, 1988, Oviposition 11:49 on underside of C. prob. p.
heliophila leaf, Red Rocks, Jefferson Co. Colo., July 4, 13988. Oviposition
10:80 Carex geophila Mack. (W), Coal Creek Can., Jefferson Co. Colo., July 11,
1978. OQOviposition 11:50 C. geophila (W), Chimney Guleh, Jefferson Co. Colo.,
July 17, 1978, Ego {(green with red ring) found on Carex rossii lsaf underside
(C. rossii 7, common 20-100, Andropogon [Schizachyriuml scoparius 39-45, 68,
190, Bouteloua [Chondrosuml gracilis 15, 20-40, 65-90, Stipa comata 50, 50,
Aorepvron [Elyrmus) elymoides="Sitanion hystrix" 75, 1@80}); W-facing slope in
forest, Crawford Gulch, Jefferson Co. Colo., July %, 1990. Pupa found in nest
of 12 Carex rossii leaves, a larval nest of 10-15 leaves & cast larval skin
found i@ cm away in same (. rossii clumps: N-facing woods clearing, Tinytouwn,
Jefferson Co. Colo., July 2, 199@. Oviposition 13:15 C. rossii leaf iop,
ridoetop Tinytown, Jefferson Co. Colo., July 2, 1991, The hosts are sedges that
grow on hillsides or sloping flats, often above a rock that traps moisture:
Carex pennsvivanica heliophila and Carex geophila grow on 8-, E-, and W~facing
slopes, Carex rossii on N-facing slopes. Part-groun larvas hibernate. EGG
pale-green when laid, turning slightly-greenish pale yellow, developing 2 wide
red ring around eog halfway from base to top, and a red spot with pale yellow
center on topt the spot is larper with no pale center in 2 Ont. eggsi the red
rings are wider than those of Colo. E. bimacula but similar to those of Ont.
bimacula. 1ST-STAGE LARVA slightly-yellowish-cream; collar & head black. 4TH-
STAGE~MATURE LARVA (Van Bibber Creek) light green with minute green longitudinal
streaks (which make larva appear somewhat darker), tan on T2-A1 and A8-9, top of
A1@ brown, spiracles black, prothorax with narrow black collar and just below it
a black triangular sclerite above black spiracle; head cream, a black
rectangular oval (rounded dorsally) on lower 1/2 of coronal sulcus, a very
narrow brown line along upper part of coronal sulcus, a narrow brown line alang
adfrontal cleavapge line, a brown dorsally-pointed roughly-bell-shaped marking
enclosing adfrontal sulci, a vertical brown line extending up middle of
frontoclypeus nearly to top, a brown band touches lower 2/3 of adfrontal
cleavage line and tapers dorsally almost to level of top of black rectangle
(where it ends), a blackish-brown band exiends dorsally froem mandible hase and
eyes ¥3-6 to top of head where it narrows somewhat and curves medially to
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coronal sulcus, a biackisn—orown oand (narrowesr dorsally ) near rear of nead
extends around head just in fronmt of neck (this band near rear distinguishes
larva from Euphves bimacula)., PUPA head & thorax blackish-brown, blending to
greenish-brown on last half of T3, wings blackish-hrown (outer third dark-brown)
with green edges, abdomen pale yellow-green, the top third of AS5-8 suffused with
brown, the anterior 2/3 of the dorsal half of sach At-4 suffused with blackish,
the telescoping posterior third of each A4-5 segment is shiny brown—green, T
spiracle chitin-brown, proboscis chitin-brown where it extends 3.5 mm beyond
wings almost to rear of AB, head and T! and front of T2 have short setas, A4-7
have many shorter ventral setae directed rearward, AB-18 have long ventral setae
directed rearward that hold pupa in place in nest, cremasiter not protruding
{because AB & A9 are shortened dorsally, twisting the abdomen tip upward),
cremaster consists of a iransverse dorsal rim on A1@ ("1.9 mm wide with "22
straight unhooked lonper setae @.5 mm long), above each end of this ridge is a
projection with two stout black spines direcgted backward.

Not-"fAmblyscirtes" gimius Edw. 15 ovipositions all day (9:@3, 39:11, 9:5&,
12314, 10:41, 10:50, 11:@3, 11:05, 11:35, 1t:45, 12:00, 13:00, 13:18, 15:56,
t14:44) on underside of leaves (usually near the edge of the clump) of Bouteloua
(Chondrosum) gracilis, and 2@ eggs found on B. gracilis, | mi. up Bear Cresk,
Chaffee Co. Colo., June 1369 and June 1870. 3 eggs found on short-lsaved
Bouteloua gracilis at lower end of slopes, Midway, El Paso Co., Colo., June 8,
18991, Ovipositing females dart back and forth slowly about 3@ cm above the
grass before landing and laying (Scott 1973a reports movements and behavior). 3
hours searching B. gracilis produced only one empty larval tunnel "2 em X "4 mm
in soil, probably belonging to Hesperia; 1 mi. up Bear Creek, Chaffee Co. Colo.,
Sept. 5, 1382, 1 mature larva, ! prepupa, 2 pupae found in silked-leaf-tube
nests on Bouteloua oracilis, the nests not strictly underground but the lower
ends 5—-1@ mm below ground level deep among tillers, thus lower part of nest is
beneath the top of average soil level of clump (soil level is higher upslope of
clump than downslope, since this grass is the main soil-holding plant of
shortgrass prairie) and nest extends outward about half length of leaves; all
grass clumps had "i@~15 leaf tips eaten off near nest indicating larvae eat the
equivalent of “10 whole leaves in spring after unfed first-stage larvae
hibernate: nests were located either by noting the many leaves eaten near nest,
or by a chance look stiraight down open nest tube wherein pale pupae are
especially visibles a hlack wasp crawled into then backed ocut of one larval nest
but could not attack larva because larvae rest with heads upward and heads are
too strong to bite; § Midway, Pueblo Co. Cclo., May B, 18392, 1 have never seen
an aerial nest {of any Lepidoptera larva) on B. gracilis, therefore every
Hesperiinae eating i1 including "Amblyscirtes" simius must live in a soil/litter
tunnel {({rue Amblyscirtes have aerial nests). 1st-stage larvae hibernate
avidently unfed; about 5@ lst-stage larvae diapaused and died in the lah (except
1 that died in 2nd stage). A. simius nests cannot be found in Sept. because the
species has one generation per yvear and lst-stage larvae diapause from July to
April, then larvae only feed April-June. EGG slightly-yellowish—cream when
laid, but after 2-3 days developing a red ring around egg and a second small red
ring around top {(other Amblvscirtes lack red rings); hemispherical, with a
daefinite flange extending outward at base (like that of Hesperia comma, and much

larger than any true Amblyscirtes). 1ST-STAGE LARVA yellow-cream; collar & head

black. MATURE LARVA light-(slightly-yellowish)~blue-green including A10, heart
dark-blue—green (weak on T1-3), collar green (with a leong transverse staple~
shaped [points projecting forward] shallow greove lying behind a row of hairs),
true legs tan—green at base and chitin-brown at tip, amal comb above anus has
shallow teeth; head has a tan—brown siripe beside coronal sulcus (joining its
twin on other side dorsally), a tan strip beside that line, that strip edged by
a tan-broun vertical band extending douwn to middle of adrontal cleavage line and
this band forms ithe medial edge of rest of side of head which is slightly paler
tan~-brown {a little darker than the tan stripe due to darker pits) excepi
ventral part of head {(at level of labrum and mandibles) is tan, tan lower part
of corenal sulcus and tan adfrontal areas, a dark-brown adfrontal sulcus iine
and dark-brown adfrontal cleavege line, frontoclypeus tan with a slightly-brown
vertical line down middle, a blackish-broun transverse line on lower edge of
fronteoclypeus, labrum itranslucent-tan, cutiing edge of mandibles black, fangs
ABSENT., Waxy powder was not noticed on larvae or pupae, and is absent on so
larvae evidently lack waxy pouwder (intersegmental areas on AG-7 and A7-8 are
whiter-blue-green but those on A1-6 are a bit whiter also). PREPUPA same as
larva but yellowish-bluish-green, A1® slightly-brown due to lots of setae, head
greenish-tan. PUPA tan-cream on head thorax and wings, abdomen cream (later
maybe a bit vellow-¢ream), heart-band lighi~brown on A4-7, T1 spiracle red-brown
{other spiracles cream), antenna club tip becomes red-brown, proboscis oranpe-



prown where 11 eXiends b~/ mMm Deyona wing Tlips 1o midole of anal groove or just 161
beyond cremaster, the orangish-tan cremaster ig dorsoventrally compressed and
then curved so that tip is aimed venirally, cremaster tip is tapered to a point
(with 1-2 lateral shoulders) without crochets, A5-1@ has many backward-directed
hairs especially dorsally on curve of cremaster: as adult develops within pupa,
ayes appear brown then blacker, wings become ochre-cream, thorax brown, front of
TZ and rear of T1 dark-brown. Obviously this species doas not belong to
Amblyscirtes, because of numerous differences: in gimius adults mate on hilltops
{versus gulches in true Amblyscirtes) during only part of the day (vs. all day
in proper weather), the male aedeagus and saccus are shorter {vs. very long’,
aedeagus has 2 cornuti {(vs. none), uncus tips not connected to gnathos iips
(connected), female lamella and ductus bursa rather membranocus {(vs. well-
sclerotized}, egg develops red rings (vs. no rings), 3rd palp segment shorier
and dirscted more anteriorly {(vs. longer and nearly vertical), hostplant a
narrow-leaf turfgrass (vs. broad-~leaf hay- or hay-bunch grasses), larval nest in
goil and lower part of leaves {(vs. completely above ground among leaves), larval
head lacks fangs (vs. dracula fangs), mature larval collar green {vs. black),
side of mature larval head unsitriped light brown (vs. pale with reddish-brown
vertical stripes), mature larva lacks waxy powder (vs. powder), pupal cremaster
extends ventrally and lacks crochets (vs. posteriorly with crochets?). Burns
(198@) discussed adult morphological traits, but could not find the proper genus
for simius.

Amblyscirtes. Larvae of all species of true Pmblyscirtes seem to need dry
humidity: when fed the moist grass Poa pratensis, 1st—- & 2Znd-stage A. vialis and
gslari larvae die (ihe only Hesperiinae I have raised that failed to thrive on
this grass){though I once reared fi. aenus on P. pratensis}, and mature larvae
gasily catch a fungus diseass causing the true leg tips to rot away. Based on
this and the ranges of most species, the genus obvipusly esvolved in the Mexican-
SW U.S5. deserts. 2 fangs occur on larval heads of all itrue Amblvsciries below
the veniral end of the adfrontal sulcus; each fang extends forward slightly then
curves downward to a point. Observations of A, aenus & phylace larvae show that
fangs function to puncture nest intruders when the head is banged up and down,
or to crush & tear nest intruders when the head is scraped violently from side
to side. Older larvae are rather acrobatic, sometimes hanging upside down from
the A1@ prolegs, and are occasionally found aexposed in nature in daytime {a very
rare occurrence in Hesperiidae); evidently their ability to defend themselves
allows them to leave the nest, perhaps a useful behavior te locate the green
leaves of desert grasses (A. oslari larvae must move to other plants
occasionally because of the small size af its host, while A. phvlace seldom
needs to move because its host is so large).

Amblyscirtes vialis. Ovipesition 3:31, she landed on Agropyron (Elvirigia)
repens once, landed Bromus (Bromopsis) inermis twice and bent abdomen once,
landed on B. inermis leaf ftop and crawled sideways to rest upside down under
horizontal portion of leaf and laid an egg on leaf underside ("87 cm above
ground on leaf § mm wide "9 cm from leaf tip), this was on sunny valley bottom
(B. imermis 0-108, Poa agassizensis 35~180, Aaropyron [Elvirigial repens 40, 8O-
100); egg found on Bromus (Bromopsis) lanatipes leaf underside (44 cm above
ground on 4.5-mm-wide leaf, 7 cm from leaf tip), on lower S5-facing slope (B.
lanatipes @-108, Carex probably pennsvivanica heliophila 5@, 100); egg found on
horizontal leaf underside of young tiny Bromus (Bromopsis) inermis (16 cm above
ground on B-mm-wide leaf, "7 cm from leaf tip), lower N-facing slope in little
clearing in partial shade (B, inerwis 20, 20, 25, 30, 59~80, Orvzopsis
asperifolia 30, 35, 45, 45, 55, 390, 106, 109, Carex rossii 190@); many A. (E.)
repens, many Dactvlis glomerata, some Phleum pratense, one Agropvron {Leymus)
ambiguus, "5 Aogropyron (Elymus) canadensis, many B. inermis, many B. lanatipes
were searched; Tinytown, Jefferson Co. Colo., June 26, 199@. Ego found on
horizontal Bromus (Bromopsis!) lanatipes leaf underside (16 cm above ground on
B.5-mm-wide leaf, 9.5 cm from leaf tip), in little clearing in valley botiom (B.
lanatipes 5, 208, 30, 35, etc. common to 180, Ppa pratensis common 3-108); eog
faund on horizontal Agropvron (Elvmus) trachvecaulum leaf underside (44 cm zhove
ground on 4-mm-wide leaf, 18 cm from leaf tip), on mostly-sunny bank of tiny
gulch (A, (E.] irachycsulum 106-10@, B, lanatipes 7, 3@, 3@, etc. common, P.
pratensis 5-100 common, Agrostis gipantea 35-50, 188); Tinytouwn, Jefferson Co.
Colo., June 27, 1938. Egg found on Phleum pratenss horizontal leaf underside
{30 cm above ground on leaf 5.5 mm wide, 14 cm from leaf tip), in bottom of
gulch shaded only in morning (P._pratense common 5-15, 3@0-10@, Poa pratensis
scattered 7-100@, Poa compressa 5, 7, 18-2@, small plants common to 100); egp
found on heorizontal Bromus (Bromopsis) inermis leaf underside (6@ cm asbove
ground on leaf 8 mm wide, 8 cm from leaf tip), on E-facing gulch bank (B,
inermis 6@, 20-189, Agropyron [Elymus] trachvecaulum cemmon 25 cm onward, Pga
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compresga &, S¢, Coa pratensis aw-14@)y egg round on gromuys (Zromopsis?
lanatipes horizontal leaf underside (5@ am above ground on leaf 5 mm wide, B cm
from leaf tip) on W-facing gulch bank (B. lanatipes 0-1@0); egg found on
fAoropyron (Elymus) canadensis on dorsal side of leaf but leaf was twisted so eonm
was facing downward (4@ cm above ground on leaf & mm wide, 7 cm from leaf tip),
on top of W-facing bank (A. [E.]} canadensis 0-100, Agrostis pigantea 100); eqg
found on Agropyron (Elymus) canadensis horizontal leaf underside (40 cm above
ground on leaf 7 mm wide, B cm from leaf tip), on top of W-facing barnk {(A. [E.]
canadensis #-100); searched for eggs were "5@ Dactylis glomerata, some Agropyron
(Elymus) glaucus Buckley, some Phleum pratense, few Qryzopsis asperifolia, some
Bromus (Bromopsis) inermis, some Bromus {Bromopsis) lanatipes, some fAorostis
gigantea, few Muhlenbergia racemosa, few Andropogon (Sghizachyrium) scoparius;:
Tinytown, Jefferson Co. Colo., June 28, 199®. Epg found on Bromus {(Bromopsis)
lanatipes leaf underside (38 cm above ground on G-mm-wide leaf, 12 cm from leaf
tip), mostly-sunny bench just E of small gulch bottom 2 my many B. lanatipes,
"50 Dactvlis glomerata, a few Phleum pratense, some Agropyron (Elvmus)
trachycaulum, "10 Calamanrostis purpurascens, | Danthonia parryi, & 1-2
Qrvzopsis asperifolia, were searched for eggsi Tinytown, Jefferson Co. Ceolo.,
July 2, 198@. One 1-cm-long 3rd-stage larva found in silk nest of Aagropyron
(Elymus) canadensis leaf tied upward with B silk ties {(larva on top of

leaf }{Eestuca pratensis, Phleum pratense, Dactiylis glomerata alse within 1 m),
larva reared through two molts in lab before it died as 5th stagei gulech bottom
in Apex Gulch, Jefferson Co. Colo., July 15, 1888, 7 larvae (1 healthy larva 20
mm long, 3 sick or parasitized larvae 12, 12, & 13 mm long, 3 dead shriveled
larvae 7, 18, & 12 mm long) were found in rolled-leaf tubes on Agropvron
(Elymus) canadensis; the long-occupied leaf nest seems to consist of a rolled
leaf tube, the leaf eaten beyond nest, and the leaf chewed nearly io midrib for
2-3 mm just hasal to nest (one young-larval nest had the chewed truncated leaf
end folded back, and some leaves merely had the ends itruncated or chewed down to
the midrib}, nearly-mature larvae make nests on "3 leaves of the plant, and

nearby plants have nests also, se larvae on smaller plants wander io several

plants like A. oslari and some A. phylace; all in partially-shaded small gulches
{in gulch bottom or on W- or E-facing gulch banks/benches); Tinytown, Jefferson
Co. Colo., Aug. 29, 193@. Mature larva found on foropyron (Elvmus)
trachycaulum, in uppermost leaf of plant in leaf tube closed with 4 silk ropes,
leaf eaten completely beyond nest and saten mostly to midrib for 2 em basad of
nest, a leaf lower down was fully eaten except for basal 2 cm but 2 hasal leaves
ware untouched, "15-20 cm® of leaves must be eaten by larva in its lifetime;
partially shaded gulch bottom, Tinytown, Jefferson Co. Colo., Sept., &, 1998.
Empty silk-tube nest of 3 leaves (record ignored, because larva was A. vialis or
Poanes zabulon taxiles or Ochlodes svlvanocides) found on Eestuca arundinacea;
Tinytown, Jefferson Co. Colo., Aug. 23, 199@. Oviposition 12:15 under
herizontal spot of drooping Aoropvron (Elymus) canadensis leaf (leaf 7 mm wide,
egg % cm from leaf tip, "20 cm above ground), sunny area of tiny wooded gulch,
Tinytown, Jefferson Co. Colo., May 21, 1892. Egg found on underside of drooping
Agropyron (Elymus) canadensis leaf where it was horizontal (leaf 7 mm wide at
egg, 25 cm above ground), part-shaded little gulch, Tinvytown, Jefferson Co.
Colo,, June 11, 1992. Oviposition 12:15 on underside of horizontal portion of
drooping A. (Elvymus) canadensis (egg 9 cm from ftip of 7-mm-wide leaf, "20 cm
above ground), small woodland gulch, Tinytown, Jefferson Co. Colo., May 21,
1992. HOSTPLANTS. Obviously hay grasses are the hostplants, including
Aoropyron (Elymys) ganadensis (11 records), Browmus (Bromepsis) lanatipes (4),
Bromus (Bromopsis) inermis (3), Aaropyron (Elymus) trachycaulum (2}, Phleum
pratense {(1}); no doubt others are eaten as well (A. vialis is not as common as
the other hay feeders so I do noti have as much data; I have about 15 or more hay
grasses recorded for the common hay feeders). 1st-2Znd-stage larvae died feeding
on Poa pratensis. Agrostis nigantea is probably usually refused because the
leaves are mostly vertical and females evidently prefer to oviposit beneath
horizontal portions of the leafs; it grows in wet soil also and females evidently
seldom lay in wet areas. Many Dactvlis oglomerata were searched with no results;
perhaps the leaves are too succulent for A. vialis., Eggs are laid an average of
4% cm above ground, on leaves B mm uwide, 9 cm from leaf tip, all on underside of
the horizental portion of the drooping leaf {except one egg that faced to the
side and slightly downward on a leaf angled downward). NEST. Mature larvae
usually chew the leaf nearly to midrib for 2-3 mm just basal to rolled leaf
nest, and eat the leaf bevond nest. Mature fully~fed larvas hibernate. EGG
slightly-translucent white, turning slightly cream afier a few days, with faint
little polygons on surface, hemispherical in lateral view (cross-section of
lower edge slightly more acute than a right angle but slightly rounded), the
very top flat with a slightly sunken circle, with a dark spot on the micronoyle




area that seems I0Q move a5 the egg 15 tilted (like the phantom dark spot on €005 743
of Qehlodes sylvanoides, Poanes, ete.). {In contrast, Piruna pirus eggs are
hemispherical in lateral view, with faint vertical ribs, the center of {op is
sunken more, into a platelike area; and Poanes zabulon taxiles egns are very
smooth without polygons, the lower edge more rounded, the top flattened but not
indented.) 1ST-STAGE-LARVA vellow-cream, after feeding turning light-bluish-
yellow-green, collar black, A1@ has 2 long setse; head black, conical in front
view (the top peinted, much more itriangular than the oiher hay-feeders Ppanes,
Ochlodes, Piruna, etc.). 2ND-STAGE LARVA head bhlack. 3RD-STAGE LARVA (1 cm
long) whitish-green, heart-band darker—green, the narrow black collar ending
just above large black spiracle; head dark-brown without stripes, narrowed
dorsally in anterior view, the fang represented by only a small bump, head 1.1
mm wide. 4TH-STABGE LARVA pale bluish—green covered with {tiny white specks, a
middorsal dark blue—green heart-line, Tt collar extending laterally to just
above T1 spiracle and whitish on front 4@% and black on rear parti; head fang
short {half the length of mature fang) and rapidly tapered near the tip, color
varies between individuals: head mostly black except for a pale aréa behind
eves; OR head black with glaucous bloom and faint light stripes like those of
mature larva; OR head black with orange-brown stripes almost as large as mature
larval bands but lateral pale stripe mostly divided in two by a brownish area at
about the level of top of frontoclypeus; OR head dark orange-brown and covered
with a whitish bloom, the rear rim blackish, a blacker inverted-Y-shaped mark on
coronal-adfrontal sulcus, coronal sulcus slightly paler. MATURE LARVA (Table 9)
whitish-bluish-green, heart-band gray (slightly-bluish~green), ceollar narrow &
blacks head glaucous {with a whitish bloom caused by numerous long flattened
pale hairs [which appear under microscope as chitin-tan with translucent whitish
margins] covering head & body [other Amblvscirtes lack this head frosting—-—these
hairs in A. oslari for instance are 1/3 as long and appear franslucent under

" microscopel)~cream with orange-broun stripes (a wide orange-brown or hlackish-
orange-brown band [tapered near rear riml on coronal sulcus which extends down
as an orange~brown or dark-crange~-brown edping of adfrontal cleavage line to
red-brown fang, an orange-brown or dark-grange-brown vertical spike extends
upward from there [directly above fangl to just above level of top of
frontoclypeus, a breoad orange-brouwn or dark-red-broun [often blackish-brown near
eyes] band extends upward from eyes ithen curves onto fop of head almost to
coronal band, rear rim of head broadly blackish-chestnut-brown or black, an
inverted blackish or black wishbone-shaped mark is on adfrontal sulci and on
that portion of coronal sulcus below adfrontal cleavage line, frontoclypeus
complately filled with orange-brown on 2 larvae, filled with blackish-orange-
brown on ventral half on 1 larva, filled with orange-broun only on lower edge
{plus a vertical orange-brown band tec topl on cone larva, anteclypeus blackish-
orange-brown), head has tiny polygonal pits seemingly different from Qchlodes
sylvanoides. PUPA unknown in Colo., but must be similar to other Amblyscirtes,
because described in E U.S5. as green, head slightly reddish, proboscis reddish
bevond wing cases.

Amblysciries asnus aenus Edw. 1 nearly-mature larva “22 mm long found on
Aoropyron {(Levmus) ambiquus, the larva was resting exposed on a leaf several com
from two empty silked-leaf tube nests (both of 2 leaves, the leaves eaten basal
and distal to tube, cne nest had one leaf chewed to midrib on distal part of
tube, other nest had leaf chewed to midrib basal to tube?’, larva fed on Poa
pratensis in lab for a week then diapaused as a mature larva, which was
refrigerated for 2 months, then removed from refrigerator but diedy N-facing
slope on Beaver Brook Trail, Jefferson Co. Colo., Aug. 28, 1388, A female of
form erna F. (the unbh unspotted) from Furnish Can., Baca Co. Colo., laid epgs in
the lab, and the larvae uwere raised on Poa _pratensis, producing two male
offspring of the normal spotted-unh form of genus {(thus demonstrating the
conspecificity of erna and aenus, Scott 1977). Mature fully-fed larvae
hibhernate. GSTH-STAGE MATURE LARVA (Table 9) light whitish—green (furning cream
in color after hibernation started), heart pray-green, a faint lateral pale-
green band, ventral side of A7-8 with usual waxy-white-powder glands, the narrow
collar extends laterally to jusi above spiracle, the front half of collar
chitin-colored, the rear part narrowly blackiy head cream with orange-brown bands
(a narrow vertical orange-brown band on frontoclypsus, a narrow orange-broun
band along adfrontal sulcus and extending upward along coronal suleus a bit, a
wider orange-brown band along adfrontal cleavage line (very narrow near coronal
sulcus] which is joined to a broad orange~brown band along coronal sulcus, a
narrow orange-brown spikelike band extends upward 0.8 mm from upper part of
adfrontal cleavage line band to parallel the broad coronal sulcus band, a broad
orange—~brown band extends upward from anterior four eves to join broad coronal-
sulcus bend on top of head, rear rim of head orange-brown (blackish heside
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neck), head 2.3 mm wide, sculptured with tiny polyponal pits, the head with a
fixed red-brown chitin fang extending forward and down just above sach lateral
edge of labrum. The fangs are surely used for defense against intruders into
the hibernal nest. I cpened the mature larval nest once with tweezers and the
larva banged its head up and down quickly s few times, evidently to puncture the
intruder with its fangs. Anocther time I opened the end of its nast with
tweezers and the larva scraped its head violently around the nest opening 3
times by turning head to right then to left etc. (the head twisting “80°), which
would scrape and tear a small intruder. Older larvae may also use the fangs to
help bring leaves close to make a nest, because 1. once saw the mature larva
hanging from a leaf with only the A1@ prolegs, holding a leaf with its legs to
eat, and once saw the larva hanging from silk on the glass Jjar from only the AlQ
prolegs to grasp a leaf; while the larva is making this acrobatie hanging from
Al1® prolegs, the fangs could hook over the edge of a leaf to bring it within
grasp of the true legs {but this behavior has never been observed?!. PUPA (3
pupal shells, Furnish Can.) proboscis extends to base of cremaster, T1 spiracle
tan, front of head slightly tan, most of shells translucent, implying that
colors are similar to those of A. oslari, a supraventral slight hill on A4.,5.,6
contains large oval lenticles.

Amblyscirtes oslari. Oviposition 13:18 on leaf underside of small Bouteloua
gurtipendula 18 cm long in a line of these plants at the top edge of a small (50
cm wide) bare hollow of slope (B. curtipendula 1-45, Andropooon gerardii 1080,
Bromus (Anisgntha’ tectorum 5, 15-188, Stipa comata 15-100); egg found (33 cm
from first egg) on B, curtipendula (B. curtipendula @-60, Stipa comata 15-3@,
Bromus tectorum 15-100, Sporcholus_cryptandrus 45); egg found (45 cm from first
ega) on B, curtipendula (B, curtipendula &-73, Stipa comata 1D cm onward, Bromus
tectorum 5 cm onward)y many Andropogon gerardii, many Bouteloua {Chondrosum)
aracilis, some Androoogon (Schizachyrium) scoparius, and some B. curtipendula &
a few others were searched, proving that B. curtipendula is the favorite host:
Apex Gulch, Jefferson Ce. Colo., June 4, 19488, Preoviposition 13:8@; egg found
on B. curtipendula leaf underside, at top of steep small hare ground (B.
curtinenduyla @-10@, Stipa comata 25-50@, Carex probably pennsvlvanica heliophila

30~100 , Andropogon (Schizachyrium) scoparius 100, Koeleria macrantha 100, Bromus

tectorum 88); 2 eggs found 1| cm from each other on B._curtipendula leaf
underside in slight hollow of slope (B. curtipendula 0-50, 80-1@0, Stipa comate

15, 25, 4@ cm onward, Bromus_tectorum scattered 15~-10@, Sporcbolus cryptandrus
99-160, Carex probably pennsylvanica heliophila B@?): egg found B. curtipendula
in hollow below rock pile (B, curtinendula scattered B-90, Siips comata common
25 cm onward, Bromus tectorum 15, 30 cm onward, Sporobolus crypiandrus 198,
Androponon oerardii 1@@); ego found B. curtipendula in part-shade in small
hollow of slope (B. curtipendula 7, 12, 38-100, Stipa comata common 1@ cm
onward, Agropyron [Pascopyruml] smithii 15-20, 35-10@, Bromus tectorum B5-70);
agg found B. curtipendula on slight hollow of slope (B. curtipendula @-188,
Stipa comata 15, 25, common 4@ cm onward, Sporoholus cor andrus 9@-109,
firigtida purpurea 190); egg found B. curtipendula heside low spot of slope (B.
curtipendula 9-46, 60-70, Agropvron {Pascopyrum] gmithii 50-8@, Stipa comata 30-
45 etc. common, Andropogon (Schizachyrium) scoparius B@-i88); egg found B.
curtipendula in little low spot of slope (B, gurtipendula 5-20, 3@, 5@-100,
Bromus tectorum B, 15-28, scattered to 100, Stipa comata 18, 15, 20, etc.
commen, Andropogon gerardii 70-10@, Carex probably pennsylvanica heliophila 5@-
188, Sporobolus cryptandrus 80); epgg found B. curtipendula in little clearing of
slope (B. curtipendula 0-8@, Stipa comata 80, 90, Agropvron [Pascopyruml smithii
40-198, Carex probably pennsylvanica heliophila common 25 cm onward, Andropogon
(Schiz.) scoparius 30-10®, Bromus tectorum 5, 10, 20, 30, etc. scattered); epgg
found B. curtipendula (B. curtipendula 6-25, 49-5¢, 6@, Agropyron [Pascopyruml
smithii G@-100, Carex probsbly pennsylvanica heliophila 5-35, S5@-3@, Androponon
[Schiz.] scoparius 30-100, Andropogon gerardii 86, 100, Stipa comata 108, Bromus
tectorum 20, 92); some B. curtipendula, a few Bouleloua nracilis, many
Andropogon (Scghiz.) gcoparius, and some Androponon gerardii were also searched;
obviously B. curtipendula is the preferred host; Apex Gulch, Jefferson Co.
Colo., June 5, 1980@. 1 larva 20 mm long found in B. curtipendula leaf tube of
"5 leaves, near "4 shori empty leaf tubes; 3 other B. curitipendula plants had
empty tubes; S-facing slope, Apex Gulch, Jefferscon Co., Colo., Aug. 20, 1990.
Mature larva feound in B, curtipendula leaf tube, reared to adult, 3 empty tubes
found on plant; hilltop Bear Greek, Chaffee Co. Cole., Aug. 21, 199@. Larva 2.5
cm long (head upward) found on Andropogon gerardii, 10 em from 2 fresh empty
nests on B. curtipendula, so larva moved onto A, gerardii after feeding most of
its life on B. _curtipendula: fpex Gulch, Jefferson Co. Colo., Aug. 23, 19903,
Near-mature larva found on Siipa comata (which showed no feeding damage so is
not a host) resting in the open 4, 8, 25, 3@ cm from large leaf tubes on B




gurtipenaulas Apex bulch, Jerrerson Lo. Lolo., Aug. <4, 14398. Farasitized larva 165
“4th stage "13 mm long found in B. curtipendula silked-leaf tuhe; mature larva
"22 mm long (reared to male adult), found {(head downward) in Andropogon
{Schizachyrjum) scoparius leaf tube nest of "6 leaves, 2 other leaf nests found
within "7 cm on this A, scoparius clump indicating that larva fed on it most of
its life so egg may have been laid on A. scoparius (1 m away were "3 empty nests
on B. curtipendula, probably made by another larva); S-facing slope, Apex Gulch,
Jefferson Co. Colo., Aug. 27, 1930. 7B empty leaf tube nests found on B,
curtipendula; Mi. Vernon Historic Siie, Jefferson Co. Colo., Sept. 3, 195@. "B
empty nests found on B. curtipendula; Apex Gulch, Jefferson Co. Colo., Sept. 19,
199@. Preoviposition 10:35 {hovered and landed on horizontal leaves 3X) B.
curtipendula, N Pueblo, Pueblo Co. Cole. June 8, 1981. 2 empiy leaf tubes found
cn B. curtipendula, Apex Gulch, Jeffersan Co. Colo., Sept. 5, 1991, £ egos
{distance leaf base to egg-epg to leaf tip were 9 cm-8 cm, 8-15, 12-1G, 16-8,
11-5, 12-18, and lst-stage-lerva {(in nest of leaf reolled under with "6 silk
ties) found on underside of level pari of drooping B. curtisendula, Apex Gulch,
Jefferson Co. Colo., Jume B, 1882. HOSTPLANTS: Obviously Bouteloua
curtipendula is the usual host, Apdropogon scoparius is rarely chosen, and
Andropoaon gerardii is a rare host {(of wandering larvae). Older larvae eat
Bouteloua curtipendula well in lab, and prefer it to Bromus (Bromopsis) inermis.
Ist— & 2nd-stage larvae died eating Poa pratensis. OVIPOSITION. B.
cgurtipendula leaves are flexible and extend vertically, then laterally, then
droop downward, and all the eogs were laid on the underside of the highest point
of a leaf, where the leaf is horizontal and the egg is therefore most shaded
(and the eggs are white so reflect the sun); most eggs were on small planis of
one stalk; ovipositing females seem to look for a little nook or depression in
the vegetation (usually “40-68 cm wide}, then look for B. curtipendula, then
look for an overhanging leaf to place the egg under; the plants usually grow in
loose patches on the upper edoge of little bare areas on 5-, W-, & E~facing
slopes (all except north-facing slopes), but most eggs were found on S-facing
slopes esp. on steep places. Mature fully-fed larvae hibernate. EGG white,
slightly oval in dorsal view, hemispherical in lateral view, the micropyle a
flat smooth area. 18T-STABE LARVA creamy-yellow, turning greenish-yellow after
feeding: head & collar black. MATURE LARVA (Table 9) light-vellow-green
{sometimes pale-bluish-green), heart-line slightly darker than ground color,
cellar narrow and hlack; head cream with orange-brown bands {these bands turning
brownish-black on ventral 1/4 or 1/Z or rarely completely brownish-black to top,
unlike other Amblyscirtes Y bhands include: a wishbone-shaped mark over adfrontal
sulci exiends almost up to adfrontal cleavage line, a vertical band on
frontoclypeus extends from anteclypeus 95% or completely up to its top, a wide
band extends from fang base upward [lateral to and touching adfrontal cleavane
linel and forms a broad band over coronal sulcus and narrows to neck [this band
.is thick at the level of bottom of coronal sulcus, so the lateral edoe of this
band, like A. oslari, is much less concave than in A, vialis and aenusl, a wide
band extends upward from eyes #3-6 and curves to join coronal sulcus band on top
of head, rear rim of head orange-brown [blackish~brown ventrally, as noted
abovel), labrum & anteclypeus brown, fang present below adfrontal sulcus. PUPA
on day of pupation pale-vellow—green on head & ventral part of wings, thorax top
bluish-yellow~green, top of Al-4 pale-sky-blue, A5-7 & ventral part of A8 darker
{pale~hluish-green), AB~Y pale-yellow-green, on next day head tan, bluish-
vellow—~green on thorax, Al1-3 greenish-blue-cream esp. A2, A4-5 bluish-pale~-
vellow—cream, AB-9 tan-yellow—cream, wings pale-yellow-green, heari-band
slightly darker on abdomen, T! spiracle and cremaster orange-brown, proboscis
chitin-brown where it extends beyond wings 4-6 mm (io near cremaster base, or
usually to just beyond crochets), a supraventiral low hill on A4,5,6 contains a
tuft of reddish hair and large oval lenticles, proboscis extends 4~ mm beyond
wings {to near cremaster base, or usually to just beyond crochets), when about
to emerge eves turn red, then thorax becomes reddish-brown, then wings &
appendages become reddish-brown, etc. Pupa lasts 15 days in lab.

Amblyscirtes phylace Edw. Oviposition 11:18 on underside of Andropcoon
gerardii leaf, preovipositions 10:45 on A. gerardii, Green Mtn., Jefferson Co.
Colo, , June 19, t1985. Preoviposition t11:15 on underside of A. gerardii leaf,
Green Min., Jefferson Co. Coclo., June 15, 1985. Larva nearly mature
(parasitized) found head upuward in nest of "3 rolled Bouteloua curtipendula
leaves from 2 culms (8 cm above ground), anoiher nest of 3 leaves & 2 culms was
12 om away in same B. curtipendula clump; nearly-mature larva feund with head
down in 7-cm—long tube of 3 A, gerardii leaves (20 cm above ground on plant with
A@-cm-tall leaves)(A. gerardii @-100, foropyron [Pascopyrum] smithii 25 am
onward, Poa pratensis or Poa agassizensis 15 cm onward}); SE-facing slope near
gulch, fipex Guleh, Jefferson Co. Colo., Aug. 24, 1999, 5 nearly-mature/mature
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larvae found in silked—leaf tubes of A. Qerardii «¥Y cm agove greund, t larva
was near 3 empty nesis, 2 had head downward in nest (3 adult females reared)(3
larvae W~facing slope, 1 N-facing slope, 1| slightly-NW-facing ridgetop); Green
Mtn., Jefferson Co, €olo., Aug. 28, 1380. 2 mature larvae (yellowish-green
bodies and shortened front-to-back, sco in diapause) found {both with head
downward) in A. gerardii silked-leaf nest tubes; E-~facing valley head, Green
Min., Jefferson Co. Colo., Sept. 1, 198@. Androponon asrardii is obvicusly the
favorite host, Bpuieloua curtipendula a rare host; both are fairly short ogen-—
hillside grasses with wide leaves. Other hosis are surely used southward. A
larva was noted to swivel its head from side to side in response to disturbance,
permitting its fangs to crush an intruder to the nest. Mature fully-fed larvae
hibernate. EBG creamy hemispherical, the lower edge slightly rounded (na
flange). 15T-STAGE LARVA cream, collar & head chitin-brown, head pointed
dorsally. MATURE LARVA (Table 9) whitish-green (slightly vellowish at
intersegmental folds), heart-band gray-areen or grass-green, collar narrow,
blacks head cream (slightly tinged with tan on many larvae), with orange-brouwn
{no black on lower part of face, unlike A. oslari) bands (3 wishbone-shaped mark
over adfrontal sulei extends almost up to adfrontal cleavage line, a vertical
band on frontoclypeus extends from anteclypeus 40~90% up to its top, & wide band
extends from fang base upward [lateral to and touching adfrontal cleavage linel
and forms a breoad band over coronal sulcus and narrows to neck Ethis band is
thick at the level of botitom of coronal sulcus, so the lateral edge of ihis
band, like A. oslari, is much less concave than in A. vialis and aenusl, a wide
band extends upward from eyes #3-6 and curves to join coronal sulcus band con top
of head, rear rim of head orange-brown [blackish-broun on ventroposterior corner
of postgenal), labrum & anteclypeus broun. PUPA on first day light-green on
thorax and Ail, head tan-green, distal 1/2 of wings cloudy whitish-green, A2-3
greenish-cloudy-cream, on next day becoming pale-dull-yellow, abdomen mottled
yellow-white (palest AZ-4, less pale A5-7), rear of each A4-7 segment chitin-
brown, front of head slightly tan, heart-band slightly darker esp. AS5-8, a
supraventral low hill on A4,5,6 contains a tuft of reddish hair and large oval
lenticles, proboscis chitin-brown where it extends beyond wings 3-4.5%5 mm (io
middle of A7, rear of AB, or cremaster bhase), T1 spiracle & cremaster orange-
brown, when about to emerge eyes bhecome red, then thorax & appendages become
reddish-brown, etc. Pupa lasts 18 days in lab.

Table 3. Amblvscirtes larval differences.

Trait A. vialis A. aenus A. phylace A. oslari
head white none none none
frosting frosting
color of dark orange orange orange-brown
head bands orange ~broun ~brown but ventral

-brown, rear part or all
rim often of bands
blackish blackish—
brown
vertical orange- present present absent absent

brown streak

axtending up

from adfrontal

cleavage line

orange- narrow narrow broad broad
brown band

beside top of

frontoclypeus

vertical running to running running from running

stripe on top, or only from bottom up from

frontoclypeus veniral bottom to middle bottom
and vague to top or to top to top
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Atrvionopsis hianna hianna (Scud.) (=turneri F.). Oviposition 13:1@ on
Androponon gerardii leaf underside 3 cm above ground, entire colony of abundant
adults strictly associated with a large sward of A. gerardii; Horsetooth Res.,

.... -



Ltarimer Lo. Lolo. Tay <5, 199¢. AOulis common, associated stricily with sward 167
of A, gerardii, Horsetooth Res., Larimer Co. Cole. May 2B, 199%. The host A.
gerardii was searched for larvag but none found; evidently larvae (from egos
laid in late May) ogrew large and crawled to the litter to hibernate mostly in
fug., prior to this date; Horsetooth Res., Larimer Co. Colo., Sept. 14-15, 18350@.
fidults (few) associated with Andropogon (Schizachyrium) scoparius (ne Andropogon
agrardii seen); S Gothenburg, PRawson Co. Neh., June 7, 1899, Older larvae must
hibernate. EGG cream when laid, after 1-3 days turning frosty (whitish due to
eggshell)-light-red with cream ridges; these colors are very odd for Hesperiinae
eggsi the egg resembles Pyrginae. FIRST-STAGE LARVA pale vellow, socon becoming
green internally due to food, A1® has 2 long 2 short setae; head & collar black.

Pyrginae

Eparoyreus clarus (Cram.). Oviposition 11:12 on underside of leaf of
Glveyrrhiza lepideta, Marshall, Boulder Co. Colo., Juiy 3, 1971. Oviposition
8:2¢ on dead leaf of Meparda fistulosa var. menthaefolia (not a larval hest)
several cm from many plants of 6, lepidota, Chimney Gulch, Jefferson Co, Colo.,
July 18, 1978. Oviposition 12:15 on underside of G, lepidota leaf, Wheatridge,
Jafferson Co. Cole., July 7, 18988, &5 ist-stage, | 3rd-stage, | Znd-stage larvae
found in nests on G. lepidota leaflets, each nest made by chewing a curved slot
into the leaf to isolate a semicircular-shaped piece on leaf edge which is
joined to remainder of leaf at the flap's apical {convex) end, then folded over
onto top of leaf, Wheatridge, Jefferson Co. Celo., July 11, 1989, 13 mature
larvae found on iop of G. lepidote plants, each in nests of "8-18 leaves silked
together, larvae bite if disturbed, most pupated by Sept. 15 in lab, Wheatridge,
Jefferson Co. Colo., Sept. 7, 1989. 3 full-grown larvae found in leaf nests on
tops of G, lepidota plants, no pupae found so larvae must crawl somewhere else
(probably inte litter) to pupate in nature, Wheatridge, Jefferson Co. Colo.,
Sept. 18, 1989. Oviposition 12:48 on 6. lepidota leaflet underside; Wheatridge,
Jefferson Co. Colo., July 7, 1998. 1Z-mm~long larva ("3rd stage) found in nest
of 2 6. lepidota leavesi Falcon County Park, Jefferson Co. Colo., July 10, 199@.
Egg found on G. lepidota leaf top; Wheatridge, Jefferson Co. Colo., July 2B,
1990. 4 larvae nearly to fully mature found in 6. lepidota leaf nests,
consisting of several leaves on top of plants (1.5-2 m above ground);
Wheatridge, Jefferson Co. Colo., Aug. 4, 1990. 10 mature larvae found in G.
lepidota leaf nests 1.5 m above ground; Wheatridge, Jefferson Co. Colo., Sept.
4, 19%8, 1 mature larva found in G. lepidota leaf nest, "B empty nests seen;
Wheatridge, Jefferson Co. Colo., Sept. 26, 1998. 715 1st-3rd-stage larvae found
under cut flaps of 6. lepidota leaves, Wheairidge, Jefferson Co. Colo., July 20,
1981, 2 mature larvae found in B. lepidota nests, Wheatridge, Jfefferson Co.
Colo., Aug. 22, 1991, 71@ 4th-Sth-stage larvae found in G. lepidota nests,
Wheatridge, Jefferson Co. Cole., Aug. 2B, 1931. 7i2 mature larvas found in B.
lepidota nests, Wheatridge, Jefferson Co. Colo., fAug. 27, 1881. Mature larva
found in leaf nest on top of G. lepidota, Marshall, Boulder Co. Colo., Aug. 29,
1991. 715 larvae (most mature) found on top of G. lepidota plants 30-4@ cm
tall, Wheatridge, Jefferson Co. Colo., Sept. 2, 1391, "5 larvae & nests found
on G, Jlepidots, Wheatridge, Jefferson Co. Colo., Sept. 3, 1991. Mature larva
found G, lepidota (most larval nests empty now, indicating larvae pupate in
litter)s 3 empty larval nests found on Robinia sp. prebably pseudoacacias
Wheatridpe, Jefferson Co. Colo., Oct. 1, 18991. Two eggs found on underside of
leaves of Robinia pseudoacacia (previocusly misidentified as Robinia
neomexicana}, Lakewood, Jefferson Co. Colo., July 9, 1377. 4 larvae on R.
pseudgacacia {(previously misident. as R. neomexjicana), Lakewood, Jefferson Co.
Colo., fug. 4, 1878, Mature larva in silk nest of 2 leaves silked teogether on
R. pseudcacacia, bLakewood, Jefferson Co. Colo., July 20, 1988. 1 mature larva &
2 empty nests found on R. pseudoacacia; W Idledale, Jefferson Co. Colo., Oct. 1,
199@. tst-stage larva found in flap nest on top of Robipis neomexicana leaf,
Lakewood, Jefferson Co. Colo., June 2B, 1992. Adults associated with Lotus
crassifolius (M), 5 mi. SE Goat Min., Colusa Co. Calif., June 8, 1974. G.
lepidota {up to 1.5 m tall) and Rebinia (up to "8 m tall) are the largest
legumes in Colo., so E. clarus evidently demands large legumes, and mature
larvae make nests at the top of 6. lepidota plants. 1st-3rd stage larvae make a
nest by folding over a flap of leaf edge on top of one leaf, whereas mature
larvae silk several leaves into a nest, typically on tap (1-2 m} of herbs or
aven higher on trees. Pupae hibernate, evidently in loosely-silked litter,
because mature larvae disappear from the larval nests to pupate. Early stages
from Colo.: EGG pale greenish-cream, a day later becoming cream with a lateral
red ring and a red point on top. 18T--STABE LARVA bright vellow including legs
and prolegs, but dorsal part of body from AE forward gradually becomes greener
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aue 10 ToOd 80 1nat le—o are l11gni green dorsally, |1 red-browni head & collar
black. 2ND-3RO-STAGE LARVA light vellow including legs and prolegs, T1 red-
brown (T! redder than lst-stage}: head & collar black. MATURE LARVA light-{(very
slightly greenish)-yellow, with many interrupted (dashed) gray transverse lines
interspersed with narrow black transverse lines (these black limes limited to
top half of body, and one black line on front of each segment is widened
subdorsally, above each spiracle is | or 2 black transverse dashes; ihe black
lines vary, a larva on R. pseudeacacia July 2@, 1988, had black lines nearly
absent , whereas larvae on G. lepidpta Sept. 7, 1983, all had strong black
lines}, collar red-browun, prothorax reddish beneath, true legs reddish, anterior
eight prolegs orangish-ysllow, a& small black suranal plate on front of Al1@,
spiracles black; head red-brown, with a large orange spot medial to the white
eyes. PUPA reddish-brown (orange-~brown on abdomen, light orange-brown bhetueen
segments A4-5, 5-6, 6-7), mottled with fine tiny sinuous black and pale lines,
mostly covered with a bluish-white bloom, a weak brown subspiracular band on
abdomen, T1 spiracle black, lateral base of cremaster black.

Zestusa dorus (Edw.). Adulis associated with Quercus gambelii in N New Mex.
and SW Colo.

Thorvbes pylades pylades {Scud.). OQOviposition 14:00 on underside of leaf of
Lathyrus leucanthus, Red Rocks, Jefferson Co. Colo., May 23, 1977. Adults
assocliated with L. leucanthus, Jarre Can., Douglas Co. Colo., May 27, 1988.
Oviposition 14:44 on leaf underside of L. leuganthus 8-cm—-tall seedling, she
landed on "15 larger plants before ovipositing, so females must prefer
seedlings; Apex Gulch, Jefferson Co. Colo., May 31, 1990. L. leucanthus may be
the favorite Colo., hosts it has long dried up by Sept., se larvae must mature in
July or E Aug., and spend a long time in diapause. Adulis associated with Lotus
grassifolius (M), 5 mi. NE Goat Mtn., Cclusa Co. Calif., June 8, 1974. EGG
milky-white; no color change even in 4 days.

Thorvbes mexicana mexicana (H.—-5.). Oviposition 13:12 Trifolium rusbyi
(=longipes, the name piven in Scott 1886a), Hopewell Lake Cpgd., Rio Arriba Co.
New Mex., June 21, 1978. Oviposition 8:49 on T. rusbyi (W), 1 mi. E Hopewell
Lake Cod., Rie Arriba Co. New Mex., June 21, 1978. Ovipositions 12:25 & 12:30
on underside of leaves of Vicia americana (W), Hopewell Lake, Rio Arriba Co. New
Mex., June 21, 1978.

Thorvbes diversus Bell. Adults common associated with Yicia americana, tiny
coniferous forest clearings S5 of Mather, Tuclumne Co., Calif., June 11, 1972.

Ervonis igelus {Scud. & Burg.). Ovipeosition 12:43 on leaf of 10 em Populus
tremula tremuloides seedling, Hopewell Lake Cgd., Rio Arriba Co. New Mex., June
21, 1978. Oviposition, she fluttered 13:00~-13:13 about P, 1, tremuloides planis
180-20 em tall, then found a P._t, tremuleides seedling 1@-cm tall with just-
emerged leaves (terminal leaves tiny), hovered over it twice and landed twice,
laid egg 13:14 on sitem 3 cm from seedling tip; Tinytown, Jefferson Co. Colo.,
June 21, 1986. Females evidently oviposit only on seedlings. EGG6 cream with
scattered tiny vellow spots when laid, when 1 day old turning bright-orange,
then red {(dark red by 3 days), with "13 vertical ribs.

Erynpnis brizo brizo (Bdv. & Lec.). Oviposition 18:17 on 1.5-mm wide twig
underside 5 mm from tip which had a 3-mm reddish~brown tiny unfolded leaf, on
the tip of a t@-cm long young sprout on ground heneath a 2 m high bush, all of
Quercus gambeliis Tinytown, Jefferson Co. Cole., May 30, 133@. Preoviposition
180-20 em tall Q. gambelii sesdlings, Tinytown, Jefferson Co. Colo., June 2,
1888. Preoviposition 11:30~11:45, she landed on tops of terminal buds of young
Q. nambelii seedlings, Tinytown, Jefferson Co. Colo., May 18, 1988,
Preoviposition on probably 8. gambelii undulata (which is actually a hybrid
taxon introgressed to other oaks, mostly introgressed to Quercus havardii in
this area, so there is not much difference between havardii and undulatasy this
record was reported as 8. havardii by Scott 1986a)(1 m shrubs in thickets with
3~cm~long live-oak-type leaves!, B mi. W. Roy, Harding Co. New Mex., May 12,
1985. E. brizo, like its close relative E. icelus, evidently oviposits only on
seedling plants, while E. telemachus oviposits on yvoung leaves of mature plants,
EGG slightly-greenish cream when laid, lighi-orange (slightly lighter than E.
icelus? when ! day old, orangish-red in 2 days, red a day or sc later, with "18
vertical ribs (many more than icelus).

Erynnis martialis (Scud.). Ovipositian 9:20 on leaf below flower buds of
Ceanothus fendleri, Ralston Butte, Jefferson Ceo. Colo., June 26, 1986.
Ovipoasition t5:11 on underside of young new C. fendleri leaf at plant base,
Tinytown, Jefferson Co. Coleo., May 16, 1988. Preoviposition 13:88, bent abdomen
to C. fendleri flower buds; Red Rocks, Jefferson Co. Coleo., June 18, 19490.
Female bent abdomeén twice to C, fendleri flowers, Tinytown, Jefferson Co. Colo.,
July 3, 1891. Oviposition 13:15 young leaf base of new—arowth . fendleri
branch at clump base, Tinytown, Jefferson Co. Cole., Junme 13, 1892. Oviposition




tesddl base orf young L. tendier) lear, jinytown, Jefrerson Lo. Lolo., June 16, 169
1992, Females oviposit on mature plants, but on new growth, EGG cream, LB
orangish-yellow after 1 day, lighi-orange after several days, then pale yellow

as larva develops inside, 2 eggs had 15 and 17 vertical ribs. 1ST-8TAGE LARVA
ochres head slightly-orangish ochre.

Ervonis pacuvius pacuvius (Lint.}. Ovipoesition 10:00 on base of young leaf 3
cm from end of Ceanothus fendleri branch, Ralston Buttes, Jefferson Co. Colo.,
May 28, 1888. Oviposition 14:41 on side of tiny leaf petiole beside C. fendleri
terminal flower bud cluster, Tinytown, Jefferson Co. Colae., June 1, 1988,
Preoviposition 14:08 €. fendleri, Tinytown, Jefferson Co. Celo., May 18, 1389.
Preoviposition 1@:18; Tinytown, Jefferson Co. Colo., May 30, 1996. 1 eggshell
with 15 ribs (possibly of E. martialis) found on C. fendleri, preoviposition
15:00 €. fendleris NE Crawford Gulch, Jefferson [o. Cole., June 2@, 1998.
Freaviposition 12:25 on Arctostaphylos uva-ursi adenotricha (the female perhaps
fooled by the prostrate bush and small lesves like tha host), Coal Creek,
Jeffarson Co. Cole., July 17, 1991. Females oviposit on mature plants, near new
growth. EGG greenish-cream, either not changing color or the eggs were sterila,

Ervopis telemachus. Preoviposition 10:08 Quercus gambelii, Jarre Can.,
Douglas Co. Colo., May ti, 1888. Preoviposition 11:55 @, gambelii leaf buds,
Jarre Can., Douglas Co. Colo., May 13, 1988. Oviposition 12:41 on underside of
Q. gambelii twig with tiny B-10 mm leaves 1.5 em from tip of itwig, Tinytown,
Jefferson Go, Colo., June 1, 1988. Oviposition 11:51 peticle of 10 mm young
leaf at end of Q. pambelii twig that had 4 male catkins, Tinytown, Jefferson Co.
Colo., June 2, 1988. Oviposition 12:49 on top of tip of nearly-dried 9 om long
Q. gambelii leaf, Tinytown, Jefferson Co. Colo., June 3, 1988. 4 eggs found on
Q. gambelii twig tips at the base of 2 cm long voung leaves, all "1.5 m ahove
ground (not on seedlings), Phillipsburg, Jefferson Co. Colo., June 17, 1989.
Female preoviposited 10:30-10:52 only on "5 seedlings, oviposition 16:51 on stem
among very young 15-17-mm leaves on tip of 18-cm-tall seedling Q. gambelii,
Tinytown, Jefferson Co. Colo., May 21, 18992. Females evidently prefer to lay
egos on twigs, petioles, and dried leaf tips rather than on green leaves, and
oviposit bhoth on tall plants and on seedlings. EGG cream or vellowish-cream
when laid, after 1 day turning bright red, with 15-16 vertical ribs. FIRST-
STAGE LARVA ochre-tan (cream on rear and neck) or light-brown, appearing
brownish internally {(due to food?), collar narrow, black; head black with cream
setae.

Erynnis persius (Scud.)}. Oviposition on leaf of Astragalus sp. {probably
bisulcatus but no pods present) (6, W), Rosita, Custer Co. Colo., June 27, 1969.
Oviposition 10:02 leaflet of Asiramalus flexuosus, grassland § of Idledale
7600° , Jefferson Co. Colo., June 1@, 1988. Oviposition 11:19 on underside of A.
flexuosus young leaflet, before laving she ignored Astragalus adsurgens var.
robustior 19 times, ignored A. flexuosus 5 times, ignored Lupinus argenteus 5
times, rested on Astirapslus agrestis 4 times but did not lay, Guy Hill,
Jefferson Co. Colo., June 14, 1988, OQOviposition 8:44 on underside of A.
flexuosus leaflet base, Guy Hill, Jefferson Co. Ceclo., June 16, 1988,
Oviposition 15:12 A, flexuocsus on base of flower peduncle 2 cm from flower buds,
Guy Hill, Jefferson Co. Colo., June 24, 1388. Oviposition 11:85, 11:87 under A.
flexuosus siems not near buds, ovipesition 11:28 under A, flexuosus stem 1 cm
below flower buds, Tinytown, Jefferson Co. Colo., June 5, 1981, Oviposition
10:33 stem just below new leaf, oviposition 10:20 rachis of 1/3-eaten leaf, both
on A, flexugsus, Tinytown, Jefferson Co. Cole., June 11, 1832. Oviposition
13:51 rachis within A. flexuosus leaf, Tinytown, Jefferson Co. Colo., June 16,
1982, Oviposition 11:37 A. flexuosus leaflet underside, Guy Hill, Jefferson Co.

Colo., June 22, 1982, Oviposition 8:41 on underside of A. flexuosus leaf beside
flower buds, ovip. 10:8% on underside of A. flexuosus stem 1 mm from flower
buds, ovip. 10:10 on underside of A. flexuosus leaf 2 mm from flower buds, ovip.
14:@1 on underside of Lupinus arogenteus leaf base, Guy Hill, Jefferson Co.
Colo., June 17, 1988. Ovipesition 11:28 on leaflet of L. argenteus, North Table
Mtn., Jefferson Co. Celo., June 4, 198@0. Oviposition 12:05 on side of L.
argenteus stem, Guy Hill, Jefferson Co. Colo., June 27, 1986. Oviposition 10:14
on underside of L, _argenteus leaf base, Guy Hill, Jefferson Co. Colo., June 10,
1988. Oviposition 11:40 L. araenteus leaf petiole base, preoviposition 12:00
Astranaslus flexuosus; Lookout Mtn., Jefferson Co. Colo., June B, 189t,
Oviposition 13:83 L. araoenteus {(white-flowered var.) stem 2 cm below flower
buds, Tinytown, Jefferson Co. Colo., July 1, 1981, Oviposition young plant of
Thermopsis sp. (W), Hopewsll Lake 9808  , Ric Arriba Co. New Mex., June 21, 1978,
Preoviposition 12:54 Thermopsis divaricarpa, Mt. Falcon, Jefferson Co. Colo.,
May 30, 1988. Oviposition 12:28 on underside of young leaf of T. divaricarpa,
SE Golden Gate Can. State Park, Gilpin Co. Colo., June 17, 1884, Oviposition




170

T£:4¥ Oon stem jJjust above leat junction of 1. divaricarpa, breen Min., Jefferson
Co. Colo., June 8, 1986, OQOviposition 11:30 on underside of petiocle at base of
leaflet of 1. divaricarpa, Corwina Park, Jefferson Co. Colo.. July 4, 198E.
Preoviposition I. divaricarpa (bent abdomen 2 sec), Tinytoun, Jefferson Co.
Colo., May 17, 1988. Oviposition 10:45 stem of small T. divaricarpa, Tinytouwn,
Jefferson Co. Colo., June 2, 1992. Oviposition 9:2! on underside of young 1-cm-
long leaflet of I, divaricarpa after ignoring older planis of A. flexuosus,
Trifolium pratense, Melilotus officinalis; oviposition 9:36 on base of leaflet
of 2/3-grown Z2-cm-long leaflet of I. divaricarpa; ovipesition 18:23 base of very
young E-mm-long leaflets of L. aroenteus var. (white flowers no banner spot,
glabrous plane leaves; it is not ingratus which has uwhite flowers but has a
banner spot and glabrous folded leaves); Tinytown, Jefferson Co. Colo., June 25,
1890, Oviposition 12:18 on end of petiecle just below L. argenteus var. (white
flowers no banner spot, glabrous plane leaves) leaflets (the plant was 8 cm tall
with only 4 leaves), she ignored A. flexuosus and Jrifolium repens for 208 min,
before laying; Tinytown, Jefferson Co. Cole., June 21, 1998, Oviposition 13:05
on base of new B-mm~long leaflets 2 cm from end of young branch of L. argenteus
var. (white flowers no banner spot, glabrous plane leaves), 2 preovipositions on
white var.; Tinytown, Jefferson Co. Colo., June 24, 1990, Orange egg and empty
egoshell found on leaflet base (side) of L. argenteus var. (white flowers no
banner spot, glabrous plane leaves); Tinytown, Jefferson Co. Colo., June 28,
18968, Half-grown larva found in nest of "5 silked~together flowers of L.
arpgenteus var. (white flowers no banner spot, glabrous plane leaves); Tinytown,
Jefferson Co. Cole., July 15, 1390. Females may prefer Astracgalus (esp.
flexuosus), Lupinus argenteus, and Thermopsis divaricarpa in the Colo. Front
Range foothills, but these are ihe most common hillside legumes, so cther
legumes may be chosen too when available. E. afranius is known to eat the last
two plants so may have very similar hostplant preference. Females oviposit an
leaflets most often, sometimes on stems, often near new growth or flower buds.
Mature larvae hibernate. EGG cream, turning light orange in 1 day, orange 3-4
days later, with "15 vertical ribs. {ST-STAGE LARVA pale ochre with cream
setae, collar brown; head brownish-black. MATURE LARVA light-~creamy-green,
slightly pinkish in intersegmental areas, heart-band darker green, a narrouw
craam subdersal line, a very faint slightly paler spiracular bands head black
with ochre~cream areas (one itiny dark-ochre spot on lower corner of
frontoclypeus, a rectangle on forehead [lateral to coreonal sulcus] extends
upward and then turns laterally and narrows and runs a short distance to side of
head, just above [and broadliy-connected tol an oval on side of face, which is
narrowly-connected to an oval on front of gena [which lies mpstly below
rectanglel, a pale comma behind eyes); head is blacker with much smaller and
paler spots than E. _afrapius, the pale color limited to discrete spots and not
diffused over head as in afranius.

Eryvnnis afranius {(Lintn.?). Oviposition Lupinus argenteus, Gregory Can.,
Boulder Co. Colo., May 1966. OQOviposition on leaf of Lupinus caudatus seedling
(seedlings cannot be identified, but a pressed flowering plant is caudatus), Box
Elder Creek, Arapahoe Co. Coleo., Aug. 8, 1873, Qviposition 1@:14 on underside
of immature leaf petiole, oviposition 1@:18 on underside of old shriveled
leaflet hasae, oviposition 13:35 on upperside of upside~dowun youpg leaflet and an
egg found on petiocle of this leaf, egg found on underside of young leaf,
eggshell found on leaflet petiole and a 1at stage larva found between 2 of 3
unopened leaflets of same leaf, all on Thermopsis divaricarpa, Wheatridge,
Jefferson Co. Colo., July 13, 1988, Preoviposition 9:168 T. divaricarps,
Wheatridge, Jefferson Co. Colo., July 15, 1888, 4 larvae 18-15 mm long in leaf
nests (1 largest larva between two leaves silked topether, 3 smaller larvae in
nest of leaf folded upward), all on I. divaricarpa, Wheatridge, Jefferson Co.
Colo., Aug. 12, 1988. 3 larvae found, &ll in silk leaf nests of several I.
divaricarpa leaves silked together, all mature larvae resi in a J-shape in the
nest {(the head and protherax bent laterally toward the rear), Wheatridge,
Jefferson Co. Colo., Aug. 22, 1988. "G50 eggs, 6 sucked-dry eggs, & many
eggshells & 1st- & Znd-stage larvae found on upper part of 1. divaricarpa plants
on the outer periphery of a stand, most eggs were found on leaf underside esp,
toward leaf hase, "6 seen on stem, 2 on leaf upperside; Wheatridge, Jefferson
Co. Colo., Aug. 11, 1998, 4 older larvae found in I. divaricarpa leaf nests;
Wheatridge, Jefferson Co. Colo., Sept. 4, 159@. 1 mature larva in nest of
several leaves, 1 empty nest, both on T. divaricarpa; Wheatridge, Jefferson Co.
Colo., Sept. 26, 1999. 2 epngs and 2 eggshells found under leaves, 1 eggshell
found on small stem, | first-stage larva among young leaves, all on T.
divaricarpa; no eggs found on Lupinus argenteus, Astragalus drummondii,
Astrapalus bisulecatuss Box Elder Creek, Elbert Co. Cole., May 26, 1991. A 4th-
stage larva found in I. divaricarpa leaf nest, Wheairidge, Jefferson Co. Colo.,




fiug. Z£Z, 1931. Larvag (£ Znd-siage, 4 1o-mm~long, 1 Z¥--mm—long) found in T. 171
divaricarpa leaf nests, Wheatridge, Jefferson Co. Colo., Aug. 26, 1981. Mature
larva found in I, diyvaricarpa leaf nest, Wheatridge, Jefferson Co. Colo., Sept.

2, 1981, 2 empty larval nesis found on I. divaricarpa, Green Mitn., Jefferson
Co. Colo., Sept. 17, 1991, The hosiplant specificily seems identical or similar
to that of E. persiug, based on the few records. . afranius is usually

uncommon or rare on the E slope of Colo., which has retarded ithe discovery of
hostplants, but it was common at Wheatridge in 1988 and slightly less common
there in 199@ and 1891. Females oviposit near the top of mature plants, often
near new growth, The hatching larva generally makes a nest in a tiny voung
expanding topmosi leaf which is already folded (not yet spread), obvieously to
save tima and energy that would be reqguired to fold an expanded leaf. Mature
larvae hibernate, in the larval leaf nest. Early stages from Wheatridpe: EGG
cream, later turning vellowish then reddish-orange. 1S5T-STAGE LARVA pale vellow
with cream setae, collar brown; head brownish-orange with cream setae. 2ZND-
STAGE LARVA pale-yellow (greenish in middle &f body), heart-line slightly
darker; head black. MATURE (4TH-5TH-5TAGE) LARVA light green (sometimes light-
yellowish-green such that when the larva turns the bunched-up exoskeleton takes
on a tan tint, one larva more grass—green), with many tiny white seta bases,
with a dorsolateral cream line, a middorsal dark-green line; no black coellar;
head blackish-brown on rim and rear, the front ochre~brown, a blackish-broun
horizontal bar filling upper half of frontoclypeus extends laterally to middle
of gena and a dark-brown streak angles up from it to temple, an ochre spot in
front of eyes, a larger ochre spot above that spot on side of head (just below
the previous dark-brown streak), an ochre subdorsal band terminated anteriorly
by an ochre spot, the notch along coronal sulcus sdged by blackish-brown with a
tiny blackish-brown dot near frontoclypesus. When diapausing, top of body
develops an orange-brown tint esp. in intersegmental areas, and the pale areas
on head become brown. PUPA light-green, abdomen light-yellow-green, (the head
and middle of wings are slightly tan on several pupae), Tl spiracle a black
protruding rounded cone, cremastier pinkish-cream with orangish hooks, very tip
of proboscis orangish-brown; pupa develops a smoky suffusion on head (except
eyes), thorax, appendages, and middle of wings. Pupa rests in nest of 2 leaves
gilked together, held in place by silk girdle and cremaster,.

Pyrgus centaureae loki Evans. Oviposition 12:15 on Vaccinium cespitosum {(not
a hostplant) next to Potentilla diversifolis (W), and preoviposition on another
P. diversifolia plant, Loveland Pass, Summit Ceo. Colo., July 17, 18977,
Preoviposition 18:53, she landed on Dryas octopetala hoockeriana and landed next
to P._diversifolia, Loveland Pass, Clear Creek Co., Colo., July 13, 1989,

Pvrous xanthus Edw. Ovipositions 13:17 & 13:20 at base of leaf of small
plants of Potentilla pulcherrima (W), W Hopewell Lake Cgd., Ric Arriba Co. New
Mex., June 20, 1978. Adults associated with blooming P. pulcherrima, and with
Potentilla hippigna {(which blooms here in July) and P. hippiana X pulcherrima
(which blooms here in July); SW Como, Park Co. Colo., June 2, 198@. 2 half-
grown larvae found on P. pulcherrima {1 larva on a tiny 3-leaf plant, the nest
on { leaflet, the edges folded up and togethers; 1 larva on a tiny 4-leaf plant,
the nest formed of the 2 basal leaflets [of 5 on the leafl] closed up above the
petiole and silked together}, reared to pupse; SW Como, Park Co. Colo., July 17,
19890. A t-cm—long larva ("3rd or 4th stage) found on leaflet 2 cm wide of
Potentilla pulcherrima plant with "5 leaves & 2 empty nestis (all nests were
- leaflets folded upward and laterally); no larvae found on common Potentilla
hippiana or the 2-~3 Potentilla pensvlvanica plants, SW Como, Park Co. Colo.,
fAfug. 2@, 1891, Oviposition 11:0@ on stalk of stamen of flower of Potentilla
subviscosa (W) after 5§ preovipositions among flowers of this species (adults
very often fed on P. subviscosa nectar also), Ledoux, Mora Co. New Mex., May 15,
19853 the abundant males patrolled about P. subviscosa to seek females here, and
perched among them about 58% of the time to await females; & few males perched
in an adjacent gulch bottom (the preferred mate—location site at low density).
Adults associated with and preovip. on non-flowering Potentilla ambigensg
(Wi (surely the hostplant here), Cloudcroft, Otero Co. New Mex., April 21, 1872,
where high—~density males patrolled about this plant. Adults associated with
both P, pulcherrima and P. hippiana (W) at 4 sites: at Rosita, Custer Co. Colo.,
May 1972, Luders Creek Cgd., Saguache Co. Colo., May 28, 1872, Poncha Pass,
Saguache Co. Colo,, May 27, 1872, and Trout Creek Pass, Chaffee Co., Colo.
Adults associated with P. hippiana (W) and perhaps others at Devil's Hole,
Huerfare Co. Colo. (Note: the P. hippiana plants from the last 5 sites were
previously misidentified as Poteniille [Aroentinal gnseripa [see Scott 1975h and
Scott & Scott 1380] but have been reidentified as P. hippiapa {all W and
myselfl; P. anserina is an erroneous host record.) Adulis associated with P.
hippiana (W) and Potentilla pensvlvanica, Bartlett Mesa N of Raton, Colfax Co.
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New Mex., May &5, 137/Z2. Fremales evidently prefter to lay eggs inside host flowers
if present, but lay on voung leaves if flowers are not common. P. _pulcherrima
seems to be the most common Colo. hostplant, because the larvae were found on
it, it blooms when the adults fly, eggs evidently are preferably laid on flowers
or new growth, and ovipositions have been seen on it. P. hipgiana could be a
host also, because it is common wherever P. xanthus occurs, usually the
commonest Potentilla; but there are no records yet, and it blooms in July so
females could not lay in its flowers. Larvae ate P. pulcherrima and P. hippiana
well in lab. Potentilla pensvivanicas and B. _anserina are much less common, and
both bloom in July, as does many P. hippiana X P. pulcherrimaj P. anserina is
less likely to be a host because it is in a separates subgenus. Adulis fly only
2~5 cm above ground. No diapause in lab (but pupae could hibernate hecause they
were pickled). EGB pale-green. HALF-GROWN LARVA dull pale creamy-hluish-green
with many cream dots (each bearing a seta), heart—-line darker bluish-green, Ti
gray-black, legs & collar black; head black; larva rests in a silk nest on top
of a leaf, the head & thorax curved so that head faces toward rear. HALF-GROWN
LARVA cream-ian with slight blue-green tinge in middle of body (the blue-green
becoming more widespread by 4th-stage, heart—-line green, 2 lateral rows of faint
tan linesi collar and head black. MATURE LARVA green, the dorsal half of body
slightly-reddish-yellow {(reddish—-yellow on intersegmental areas), a darker gray-
grean heart-band, a pale dot at base of each whitish hair, T1 black, legs &
collar black; head black. PUPA less than 1 day old head & top of thorax
greenish-black, appendages & wing bases dark green, wing tips olive green,
abdomen dark-orangish-brown with many black spots (including black patches near
heart-line, subdorsal and supraventiral black spots, the front half of AL, AG, &
A7 brownish-black ), cremaster blackish-brown, long ("8.5 mm) tan hairs common
all over body except absent on wings & appendages. Pupa after about a day
bluish-gray (glaucous, because the greenish head, thorax, & wings have become
mostly glaucous) with black pattern, head glaucous but front of head and orbit
blackish, blackish lines edge the appendages, wing veins pale glaucous, wing
cells slightly darker glaucous-tan, abdomen dark-orangish-brown {including
intersegmental areas}), a middorsal blackish band on thorax, a row of black
abdomen spots just beside middorsal area, a subdorsal black band on thorax and a
subdorsal row of black spots on abdomen, front half of each abdomen segment
black {the black rim widest anteriorly). Pupa attached by cremaster (no silk
girdle), in nest made by silking a web over host leaf.

Pyraus scriptura (Bdv.). Oviposition Sphaeralcea coccinea, Green Min.,
Jeffarson Co. Colo., July 17, 1973. Adults associated with 5. coccinea;
Horsetooth Res., Larimer Co. Colo. May 23, 18980. Adulis alse fly near ground.
EGG cream.

Pyrous communis communis (Grote). Larva raised from Malva neglecta, Ccaldale,
Fremont Co. Gole., Sept. 1@, 1871, Oviposition 12:00 M. nenlecia, Lockeford,
San Joaguin Co. Calif., Sept. 15, 1873. Oviposition 10:34 on underside of 3 mm
leaf of 15 mm seedling of M. neglecta, Cherry Creek Reserveoir, Arapahoe Co.
Colo., Sept. 3, 1987. Oviposition 15:49 on underside of leaf, oviposition 10:48
on underside of sepals of 8 mm-wide fruit, both on M. neniecta, Golden,
Jefferson Co. Colo., Aug. 13, 1988. Oviposition 12:5% Sphaeralcea coccinea (67,
Bull Dominpgo Hills, Custer Co. Colo., July 8, 1963, Oviposition 5. cocginea,
Green Min., Jefferson Co. Colo., July 23, 1973. OQOviposition 5. coccinea, 1 mi.
8§ Bilver Cliffe, Custer Co. Cole., Aug. 7, 1985. Oviposition 11:55 on leaf of
8, coccinea, Lowry Bombing Range, Arapahoe Co. Colo., Aug. 11, 1978,

Oviposition 18:24 on top of leaf of 5. coccinea, Green Min., Jeffersen Co.
Colo., June 7, 1985. Ovipositions 13:18, 13:14, and ancther egg found, all on
5. coccinea (Pursh) Bydb. seedlings 1-Z2 em tall (2 epgs on top of leaf, one egg
on grass 2.5 cm from seedling 5. coccinea), when ovipositing she bends one
anienna slowly down to near plant, Green Min., Jefferson Co. Colo., Sept. 21,
1987. OQvipeosition 12:10 on top of junction at leaf base of S. cpccinea, Red
Recks, Jefferson Co. Colo., Sept. 22, 1987. Oviposition 11:35 on 5. coggingas
Horsetooth Res., Larimer Co. Colo. May 23, 1990. Oviposition 11:3@ Sphagralcea
parvifolia (W), 2 mi. N Mesa Co. line S of Gateway, Mesa Co. Colo., May 1, 1578.
3rd stage larva found in silked leaf nest (the leaf folded over with the larva
inside) on Sidalcea peomexicana, Bijou Creek, Elbert Co. Colo., Aug. 22, t884.
Adults associated with §. neomexicana (W) at Questa, Tacs Co. New Mex., Sept.
1@, 1977, and at La Madera, Rio Arriba Co. New Mex., Sept. 1@, 1977, and at
Peter's Spring, S mi. N Monticelle, San Juan Co. Utah, Aug. 24, 1977, and at NE
Lochiel, Santa Cruz Co. Ariz., Aug. 7, 1988. 1In central Colo., larvae eat Malva
in towns, Sidalcea in moist meadows, Sphaeralces on grassland,

Pholisora gatullus (Fabr.}. Larva raised from Amaranthus retroflexus, Woodmen
Valley, El Paso Co. Colo., Aug. 2B, 1975. Larva found on A, retroflexus,
Woodmen Valley, El Paso Co. Cole., July 10, 1977. & larvae on fA. retroflexus,




Green Mtn., Jeffersen Go. Lolo., Aug. 12 & 18, 1877, Larva on A. retroflexus, N 173
of Idledale, Jefferson Co. Colo., Aug,., 21, 1977. 1 egg on A, retroflexus, i@
mi. SW Elbert, El Pasc Co. Colo., July 3, 1978. Qviposition 18:80 on upperside
of leaf of A. retroflexus, Lowry Bomhing Range, Arapahoe Co. Colo., Aug. 11,
1978. Many egps and larvae on A. retroflexus, Green Mtn., Jefferson Co. Colo.,
fug. 4, 1378, Larvae on A, retroflexus raised to adults, Kansas City Airport,
Missouri, July 14, 1977. 30 eggs and B8 larvae on Amaranthus blitoides
{=grascizans’), N of Boulder, Boulder Co. Colo., fiug. 24, 1973. B larvae on A,
retroflexus, 3 larvae on Chenopodium album, both Timnath, Larimer Co. Colo.,
Aug. 28, t973. 1 egg and 1 large larva on Amagranthus albus, 39 egogs and 23
larvae on A, retroflexus, 5 eggs and 1@ larvae on A. blitoides, 1 epgp on C.
album, all Green Min., Jefferson Co, Cole., Aug. 30, 1973, Eggs are laid singly
on top of leaves. Young larvae roll the edge of a leaf and feed on the
epidermis; older larvae live in a rolled leaf or tie small leaves together into
a nest. Most of these hosts are weeds (A, retroflexus is the commonest weed in
agricultural fields in Colo., A. blitoides is common on sidewalks and
roadsides). The butterflies fly along gulch bottoms, roadsides, and the edpes
of fields where these weeds occur. Three host genera reported in the literature
{Bmbrosia trifida, Monards fistulosa var. menthaefolia, and Marrubium vulgare)
are all errors, because 38 larvae put in a container with only these thrse
plants ate NONE of them. No diapause in lab. Early stages from Coleo.: EGBH
reddish—tan, which about 9 bumps arcund the top. MATURE LARVA green, with
ochre-yellow areas, a middorsal dark-green band, a weak supraspiracular ochre-
yallow band, a tiny pale dot beneath each short knobbed tan hair, a black cellar
divided middorsally; head black with short tan hairs. PUPA chitin-brown, but
covered with a hluish-white bloom, T1 spiracle red-brown with black center and
protruding, numerous hairs on head, top of thorax, and abdomen (the hairs
shorter [°1/3 mml than those of P. mejicanus).

Pholisora mejicanus (Reak.)}. Many larvae found on Amaranthus reiroflexus
reared to adults, Woodmen Valley, El Paso Co. Colo,, Aug. 26, 1873, Several
larvae from A, retroflexus raised to adults, Woodmen Valley, El Pasec Co. Colo.,
July 16, 1377. QOviposition on top of leaf of Amaranthus blitoides
{=praecizans), Kerr Gulch, Fremoni Co. Colo., Aug. 15, 18973. A young larva ate
Chenopodium sp. in the lab. Larvae roll leaves and have the same habits as
catulluss adults fly along gulch bottoms, railroad tracks, and roadsides. No
diapause in lab, Early stages from Woodmen Valley: EGGE reddish-tan, with about
9 bumps around the top. MATURE LARVA green, with ochre-yellow areas, a
middorsal dark-green band, probably a weak supraspiracular ochre-yellow band, a
tiny pale dot beneath each long unknobbed tan hair, a black collar divided
middorsallys head black with long tan hairs: body and head hairs about ifwice as
long as those of P. _catullus, without knobs. PUPA chitin-brown, but covered
with a bluish-white blecom, T!1 spiracle red-brown with black center and
protruding, numerous hairs on head, top of thorax, and abdomen (the hairs longer
than those of P. catullus ["0.5 mml, but about the same in number).

Hesperopsis libva confertiblancg J. Scott, NEW SUBSPECIES. (Note: the ending
-a in this and my previous published names does not constitute a gender but is
used merely for better pronunciation [the name gonfertiblanca has no gonads or
hormenes or sex whatsoeverl], so ICZIN-pedants should not change the ending to -us
in their ludicrous perverted lust to match the sex of species and subspecies
names with the sex of genus names.) All adults have the unh TOTALLY cream (the
only mark being a slightly-whiter central spot), the upf with a distinct median
white band, distinguishing them from other ssp. (which have the unh mostly
black?. Types: all from type locality N Montrose, Montrose Co. Colo., July 19,
1988: holotype male and allotype female to Nat. Hist. Mus. Los Angeles County,
16 male 9 female paratypes in my coll. Occurs on hot lowland desert serub hills
at least in Montrose and Delta Cos., Colo.i probably Garfield Co., Colo.
Oviposition 9:17 on top of leaf (the female upside down while ovipesiting) of
Atriplex confertifolia, "26 eggs and 3 lsti-stage larvae found on A.
confertifolia (all egos on top of leaves), mostly near ends of branches that
stick up on side or top of plant but some low down on side of bush, all on the
more succulent bushes, the I1st staoe larvae crawl to where 2 leaves are justi "t
mm apart and silk them together for a nest; N Montrose, Monirose Co. Cole., July
19, 1988. The hostplant is unique, because other P. libva ssp. eat Atriplex
cangscens. A. canescens occurred low on a W-facing slope at this site, but
adults ignored it (they often landed on A. gonfertifolia’, and larvae refused to
eat it in lab (they ate A. confertifolia in lab). EGG tan on top, whitish~tan
on sides. FIRST-STAGE LARVA light-ochre; head black.

Hesperopsis alpheus alpheus. Adults associated with Atriplex canescens in
Pueblo and Fremont Cos., Colo.
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DISCUSSI0N AND CONCLUSIONS

Oviposition Time. 1509 total ovipositions were observed, including 1402
ovipositions with time recorded, and 187 ovipositions without time recorded
(Table 18). 10:00 to 12:3@ is the most common time. Therse is not much
difference between taxa in times of observed oviposition, althgugh Lycaenidae
seem to have a wider spread of oviposition times {freguent from 9:00-14:30), and
Pyrginae may have a slightly-wider-than~-usual spread of oviposition times (but
with comparatively few records). The few Limenitis ovipositions were mostly in
morning-midday. Speveria ovipositions were nearly all very close to midday.
However, the data in general do not contradict the conclusion that females
oviposit all day, during warm sunny weather, hecause afternoons in Colo. are
often cloudy, so 18:00 to 12:30 closely approximates the most frequent time of
day when both weather was warm and sunny and I was there to observe
ovipositions. An ideal analysis would record exact time of day in the field,
together with weather conditions, to derive a curve representing tha amount of
time spent in sunny warm weather in the field at each time of day, with which fo
compare to the oviposition curve; such data were not gathered. I probshly spent
somewhat more time in the field in the merning because afterncons are often
cloudy. It is possible that a female only has a ceriain number of eggs mature
enoupgh to be laid during a day, and if the day is warm and sunny all day long,
the female could lay eggs freely and run out of mature eggs by noon or so,
giving results like those in Table 18. Perhaps this did occur at times, but I
have no evidence to prove it. The conclusion, in contrast to mate-locating
behavior (which penetically occurs only during part of the day in many butterfly
species), is that oviposition occurs all day in warm sunny periods in all
species I am familiar with, though occasionally a female may exhaust her day's
supply of eugs while there is still sunny warm weather suitable for oviposition.

Table 18. Time of day of observed ovipositions (24-hour standard time}.
Headings are first three letters of subfamily or tribe or (capitalized headings)
family totals or the overall total.

Time PAP Pap Par RPIE Col Pie NYM Dan Sat Cha Apa Lim Nym Mel Hel

7:30- 7:59

8:00- B:29 2 2 4 4
8:230- 8:59 5 2 3 4 2 1 1
9:09- 9:29 4 3 1 13 8 5 13 3 i 5
9:30- 9:58 1 1 28 26 8 20 4 3 2 1 1@
16:02-18:29 7 5 2 45 19 25 3B 10 2 8 1 15
10:50-10:59 2 2 89 21 38 45 5 4 14 2 20
11:06-11:29 3 3 36 25 11 4f B 2 7] 4 23
11:30-11:559 2 i 1 78 35 35 41 7 118 4 19
12:00-12:29 5 1 4 24 9 15 45 13 1 4 12 4 it
12:30~-12:59 ¥ 1 15 10 5 43 8 1 2 7 3 22
13:00-13:29 1 i 21 T 14 21 3 2 9 7
13:30-13:59 17 15 2 17 13 4 20 1 i 8 3 9
14:@0-14:29 5 1 4 1 2 4 5
14:50-14:59 4 1 3 17 5 4 8
15:60-15:29 12 4 8 3 2 1
15:30~-15:58 3 3 1 1
16:80~-16:29
16:39~15:59
17:00-17:28 1 [

Total 43 29 14 380 176 184 3B5 1 72 2 4 19 83 22 164

Ne Time 3 3 @ 37 17 20 13 ] 4 1 ® ] 3 3 2
Table 1@ (continued).

Time LYC Rio The Lyc¢ Eum Pol HES Het Meg Hes Pyr TOT

7:38~ 7:59 1 1 1

B:@@- 8:29 2 2 2 1 1 1%

8:38- B:59 5 5 5 1 2 2 i9

5:900- 9:29 24 1 3 i@ 1 19 Z 5 3 B4

8:3@0—- 8:59 33 8 g8 17 9 1 6 2z 9i
10:00-10:29 30 2 1@ 18 28 17 12 147
10:30-10:59 29 4 11 24 24 20 4 169
t1:g@-11:29 42 ] 1@ 13 18 30 3 20 7 152
11:36-11:589 gz q 9 34 7B 13 7 1
12:00-12:29 40 i 5 B 28 350 1 i 18 1@ 144
12:30~-12:58 29 10 8 11 2B 20 B 114




Time LYC Rio The LygﬁEum Pol HES Hef Meag Hgﬁ Pyr TOT

13:00~13:29 24 E 6 13 25 3 13 4 92
13:30~13:59 18 17 1@ 11 8 2 83 175
14:00-14:29 23 1 1 5 16 11 8 2 50
14:30-14:59 g 5 3 5 1 2 2 35
15:00~15:29 8 3 5 2 2 25
15:30-15:59 3 3 4 2 2 1
16:90-16:29 1 i !
165:30-16:59 ? 1 1 2
17:00-17:29 1
Total 385 4 2 59 102 218 249 13 1 182 73 1402
No Time 32 1 @0 4 8 19 22 @ @ 14 8 @7

Egg Mimics and Egn Camouflage. Most Pieridae eggs turn orange after a day,
and in Calif. and the tropics some plants have been reported to produce red egg-
mimics to deter oviposition (females sometimes refuse to oviposit if they see
another egg on the plant)., But I have not seen any Colorade plants with egg
mimics; indeed, the opposite was found, a butterfly egg mimicing a plant. The
main hostplant of Nathalis jole, Dyssodia papposa, has orange-vellow foul-
smalling glands roughly the size and shape of iole egns. When these glands
first evolved they may have been egg-mimics (if the color evolved before the
glands " odor-—-this may have occurred, because most plant glands producing odor
chemicals are not large or colorful). But an egg-mimicry origin is dubious, and
even if true, the glands are no lonoer egg mimics because their foul odor
presumably protects the plants now from herbhivores and the glands are now
ineffective in deterring oviposition (Bysspdia is the most common host, and the
glands are common all over the plant so a female cannot avoid landing near
them}. After the glands developed their foul odor, N. iple egps then apparently
became mimics of the glands (by bacoming orange-~yellow, versus orange in other
Pieridae eggs! in order to gain protection from predation by insect predators by
mimicing an inedible foul-smelling gland. All things considered, the conclusicn
of egg mimicing foul-smelling gland is much stronger than the idea of gland
mimicing sgg. The scenario might have been this: N. iole laid eggs on D.
papposa, the plants evolved orange egg-mimics to mimic the orange eggs of
ancestral icle, the chemicals in the orange plant glands somehow had or
developed an additional property of being distasteful to some herbivores so the
egg-mimics evolved into foul-smelling glands, these glands now conferred anough
protection to the plant that their orange color and former function as egg
mimics was no longer needed and the color lessened to orange-vellow, then the
butterfly eggs now could gain protection from predation by mimicing the plant
glands so they became ocrange-yellow also. But & simpler hypothesis is that
Dyssodia developed its glands independent of butterflies, N. iole bepgan
preferring it as a host because the plant glands reduced consumption by
herbivores such as buffalo, antelope, and prairie dogs (also reéducing
consumption of eggs and larvae on it), and then egps mimiced the glands in color
{becoming less orange) to reduce predation by insect predators.

Most eggs are cream or pale green when laid, and turn somewhat darker
later. The green eggs are camouflaged, of course. Papilio mulficaudata,
Coenonympha, Cercyenis, and Polites themistocles epgogs develop reddish-brown dots
for apparent camouflage. Panilio machagn-group, Airvione, Anatrvtone, Euphves,
"Amblyscirtes" simius, and Epargyreus egps develop reddish rings for possible
camouflage.

But some eggs are not camouflgged. Some stay whitish during development
{(Parnassius, Oeneis, Lycaenini, some Eumaeini, many Hesperiinae), and are not
camouflaged. Most Pieridae eggs (except N. iole) turn orange as jusi noted, and
Ervnnis eggs turn orange or red. Agathvmus alliae eggs become dull red, then
silky bluish—-gray.

Franile Epgs. Eggs of Lethe eurydice were found to be so fragile that they
are killed by drying of ihe leaf they wers laid on if the leaf is clipped (to
prevent death the eggs must be removed from the leaf by dissolving the glue with
water). Egps of other butterflies are strong encugh te withstand this, and
Satyrium californica, 5. acadica, and Neophasia menapia even protect their
hibernating egos with a cover of clear copious glue, which forms a "glue window"
in the Satyrium.

Oviposition Flight. Ovipositing females have a distinctive slow hovering
flight, landinpg often on plants to test them for suitability. This hevering
flight is rather obvious in most butierflies, except for these butterflies with
slow wingbeat frequency (Pieris rapae, P. napi, and Satyrinae)}, in which
preoviposition hovering is not as different from normal flight. Ovipositing
Satyrinae fly slowly near the ground, but they do not flap their wings very
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rasty tne wingbeat freguency is raster tnan normal rlight (wnicn has slow
wingbeat freguency), but slower than the wingbeat freguency of other
butterflies, Also, some Satyrinase {(Cercvanis) often let the eog fall from the
abdomen rather than atiaching it fo a plant, and varicus alpine Satyrinae
deliberately oviposit on large rocks, and some Qeneis oviposit on irees, so
obtaining ovipasitions of Saiyrinae requires more careful watching than for
other butterflies, because the observer must watch all females that flutter
slowly and must follow them closely enough to see the extruded egg.

Papilio females continue to flutter while they oviposit, while other
hutterflies are generally motionless with wings closed (I cannot recall any
ovigosition in which her wings were spread). Hairstreaks do not flutter befors
landing and ovipesiting, they merely land on the host then crawl to oviposit.

Eagg Placement, Females generally land, head upward, on the plant and curve
the abdomen down and forward ic oviposit. Euphves bimacula females also do
this, but usuwally back down the sedge blade to the plant base hafore
ovipositing. But females face head downward and curve the abdomen away from the
wings and downward to ovipositi in these species! Neophasia menapia, Nymphalis
antiopa, Hesperopsis libya confertiblanca {new subspecies).

Females generally ovipesit on the underside of leaves etc. However,
females oviposit on top of leaves in the Papilio nlaucus=-group, Limenitis (in
these two tha female lands on a leaf, the leaf lowers under her weight and har
body becomes nearly vertical as she lays an egg on top of the leaf tip), many
Coliadinae (Colias, Mathalis, and relatives), Pholiscra, Hesperopsis, Callophrys
sheridanji frequently, and Plebeijus icarioides sometimes. Euchloe ausonia often
oviposits on top of flower buds. Several unrelated Lycaenidae crawl down plant
stems and oviposit on litter at the plant base (most Lycaena except L. helerones
& L. cupreus, Harkenclenus titus sometimes, Satyrium fuliginosum, Plebejus
melissal)., Some species oviposit on iwigs rather than leaves! Asterocampa celtis
sometimes, Nymphalis antiopa, Lvcaena arota, several Eumaeini species
{Hypaurotis, Satvrium, Harkenclenus sometimes). Some oviposit on dead leaves
low on the host: Ochlodes sylvanoides and 0. yuma, and Lygaena on hostplants
growing in wateri some Satyrinae. Erebia epipsodea prefers to oviposit on a
dead blade tip rather high in the turf and females can be somewhat acrobatic as
they place the egg on dead grass blade tips. Some alpine species prefer o
oviposit on large rocks beside the hostplant (Qeneis polixenes, 0. melissa,
Erebia mandalena, Lycaena cupreus snowi). Oeneis chryxus oviposits on branches
{on the tree or fallen) above the host.

Eqg Clusters. It is well known that Melitaeini and Nymphalis lay large egg
clusters, and Neophasia lays about a dozen egps in a row on a host needle. Less
well krnown is the fact that some species oviposit in small clusters of a few
eggs: Lethe eurvdice (average 2.9 egos/cluster), Beloria suneomia (2.3),
Polygonia sometimes (1.9 in P. faunus hylas, 2-5 in P. satvrus), Harkenclenus
titus sometimes (up to 5), Satyrium californica (3.7), acadica (3.2), gylvinusg
(“2), fulioinosum (usually 2),

Oviposition Away from the Host. Some specias ovipeosit in unusual places.
Boloria often oviposit on litter up to 10-28 cm or more from the host; Boloria
eunomia lays eggs mostly on green seedlings, and B. titania usually oviposits on
green plants, though in both species the oviposition plants are often not hosts.
Boloria frigga and many Satyrinae (Erebis theano and gallias, Oeneis_ubleri,
Erebia epipsodea, and Coenonympha tullis often, Cercyonis oetus sometimes) and
Ochlodes svlvanpides oviposit mostly on DEAD blades of grass/sedge on or near
the host. Oeneis chryxus oviposits on branches/bark of lower limbs or fallen
limbs over or very near the Carex hosts. Cercyvonis and at least three Politas
often let the egg fall from ithe abdomen tip rather than attach it to a plant;
they ovipesit on or near the hosts, which grow in swards so the hatching larva
has no problem finding food. Polites themistocles usually oviposits on small
dicotyledon plants near the hostplant grasses (its hosts alsoc grow in swards},
and Polites draco does this for about half its epps. Polites sabuleti often
oviposits on inedible Juncus, Eguisetum, etc. near the grass hosts. 6And Polites
mystic, sonera, and pegkius usually rest on the hostplant and drop eggs from the
abdomen tip. Female Speveria of dryland species generally delay oviposition
until late summer, when they often oviposit in litter under shrubs or in hollows
betuween dense grass, where violets will not appear until the next spring.
Parnassius oviposits apparently randomly on low vegetation (often various
grasses ) averaging 17.4 cm away from the hostplant. Lethe eurydice and
Coenonympha tullia usually oviposit on a host, but sometimes oviposit
haphazardly nearby. Some Lycaenidae {(most Lvcaena, Satyrium fuliginosum, 5.
titus, Plebeius melissa) oviposit on hostplant stem bases, or on litter up to 5-
18 cm away. Several late-summer Hesperia, esp. H. juba, place epgs con sead
heads of Bromus tectorum and larvae ithen eat the seedlings beneath.




Thermoregulation seems to be the primary goal in ¢cnolce of oviposition
sites in some species. Four alpine species lay on large rocks, which would 177
produce a more constant temperature for the egg, rather than the aliernating hot
and cold air temperatures of partly-cloudy alpine weather. Oeneis polixenes and
melissa oviposit on tiny rock walls or banks of vepgetation ithat face the morning
sun, evidently 1o speed larval development in the cool alpine zone. Erebia
magdalena and Lycasna cupreus spowi oviposit just over the edge of rocks also,
which may have a similar purpose in solar heating. At a lower-altitude site,
Neominois ridinnsii usually oviposits on the host, but in hot weather lays on
top of shrubs shove the hot ground; in this species excess heat is the problem.
The hay-feeding skippers also seek cooler temperatures; they mostly oviposit in
partial shade at comparatively hot low altitudes and have anly one generation
per year, a slowing of development compared to many other skippers there that
have several generations.

Hostplants of Haphazard Ovipositors. Considerable progress was made on
elucidating ithe natural hostplants of species which ovipesit haphazardly. &
procedure was developed to determine main hostplants of haphazard ovipositors:
1) recording all plants near each oviposition/egpg/larva found (the logic being
that adults oviposit on or near the main hostplant in nature, and of course that
adults must be associated with the hostplant in naturel); 2) conducting lab
feeding tests of plants found near egos to prove that larvae eat and survive on
the hostplant{s}; 3) then, the plants that are nearest the eggs/larvae in nature
and that are most palatable to larvae are determined to be main hostplanis,
plants that are eaten in the lab but are less often oviposifed near in nature
(less often associated with adults in nature), are determined to be occeasional

hostplants, and lastly, planis that females occasionally oviposit on but larvae
refuse are determined to .he occasional oviposition-site non-hostplants (these
are of little interest because haphazard oviposition guarantees many of them).

Females of Speveria and Boloria oviposit rather haphazardly near the
hostplants. Females of "dryland" Speyeria (agphrodite, callippe, gdwardsii,
coragnis) have adult diapause and coviposit in late summer, either near green
violets or often under bushes and in hollows where violets are dormant for the
year but will appear the nest spring; "wetland" Speveria (pokomis, mormonia,
atlantis) lack a female diapause and oviposit only near green violets. Larvae
of most Boloria are rather polyphagous, in lab eating about half the dicotyledon
species present at each locality, and various Boloria have similar broad lab
host preference (though a few are host-specific)s; but my extensive oviposition
records now show that hostplant choice is more specialized in nature, where B.
gunomia remains polyphagous, but B. frigga chooses Salix, and B. titania and B.
freija greatly prefer VYaccinium. Bpleoria bellona and probably B, selene are
exceptional in eating only one genus, Viola. Boloria inhahit beogs or other uwet
places, and bog butterflies in general are rather polyphagous; for instance the
willow—bog Colims scudderii is semipolyphagous (VYagcinium, Salix, Polygonum,
perhaps VYiclal.

Do grass/sedge feeders choose all grasses/sedges haphazardly? This is
partly true for Satyrinae, which oviposit very haphazardly {females usually
place the egg on dead substirates such as dead grass hlades or rocks). Despite
considerable effort, Satyrinae species (Coenonvmpha tullia, Erebial, still seem
to show little discrimination among grasses/sedges. Even Lethe eurvdice,
reported to feed on sedges elsewhere, eats grasses most often in Colo. Erebia
apipsodea and Cercyonis seem to prefer to oviposit on Poa (epipsodea and penala
on P. pratensis, petus on its close relative or subspecies P. _agassizensis), and
lay less often on cther grasses and sedges. Neominois and perhaps Cercyonis
meadi alamosa prefers Bouteloua gracilis at certain shortgrass prairie areas,
though thay eat other grassas elsewhere. Q(Oeneis alberta eats bunchgrasses
(Festupca idahoensis), O. uhleri at least several turf and bunchgrasses, 0.
chryxus several Carex growing in the shade of trees, 0. polixenes (and perhaps
Q. melissa) probably Carex rupestris drummondiana most often and grasses less
oftan. It may take a large amount of effori, both in nature and lab, to
determine the main natural hests for many Satyrinae, because females oviposit
somewhat haphazardly, and I have never found a Satyrinae larva in nature,
evidently because larvae do not make leaf nests and larvae are camouflaged and
must spend most of their (day)time within & clump and only feed at night.

But Heteroptarinae and Hesperiinae species choose only some of the
gprasses/sedges available in the habitat: each insect usually eats a number of
plant species, but they are chosen from only one type of grass or sedge (ihe
polyphagous Qarisma garita is exceptional in ovipositing on & very wide varietfy
of grasses and sedges, of many sizes and shapes, and larvae grow on grasses and
sedges egually well in the lab). For instance, interesting differences in

hostplant preference of four Hesperia species are documented by larpge sample
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sizes: a comparison of the grasses preferread by dirferent Hesperia species at
the same site and at different sites indicates that females choose their hosts
primarily by biochemical means rather than by size ar shape or degree of
succulence. Hesperia juba is the first butterfly known to have a generation
that depends greatly on winter annual grasses {(grasses which are dead in
summer ), H. juba oviposits on the perennial oreen grass Boutelous oracilis, and
only various green grasses are chosen during the generation that flies in May-
June, but the generation that overwinters as larvae also oviposits (in Sept.-
Oct.) on dead seed inflorescences of the dead winter annual grass Bromus
tectorum and on "dead" clumps of a winter perennial Poa secunda, and the tiny
larvae craw! te the ground and feed on small green shoots of both of these,
shoots which grow only in fall-spring. A faster larval growth rate allows H.
Juba to produce two generations where other Hesperia have only one. H. comma
assiniboia prefers Carex sedoes but is a generalist and also chooses Bouteloua
gracilis and occasionally dead Bromus_tectorum inflorescences (larvae eat the
tiny green shoots) as well as (rarely) four other grasses; H. comma colorado
also eats Carex. H. leonardus pawnee, H. 1. montana, H. uncas, H. viridis, and
H. pahaska prefer Bouteloua gracilis. H. nevada prefers Festuca saximontana
{2nd choice Koeleria macrantha, 3rd choice 8tipa comata) in the Front Range,
Festuca idahognsis at western sites, Pelites dracg at the first site prefers
Koeleria macrantha and Pga pratensis. H. otioe, Polites orinanes, Atrytone
aronos, and Amblyscirtes phvlace prefer the "hay bunchaorass" Andropodon
gerardii, whereas the related P. themistocles (and P, mystic and P. sonora)
prefer turf grasses esp. Poa, and Amblyscirtes oslari prefers wide-leaf
Bouteloua curtipendula. Polites sabuleti chooses "ecrunch grasses": several
alkaline-tolerant tough dry low prasses thait “crunch® when stepped on. These
differences between species of Hesperia and Polites may show that hard work and
large sample sizes may be necessary to demonsirate real hostplant preferences of
grass/sedoe-feeding butterflies that oviposit somewhat haphazardly.

While Hesperia show evidence of biochemical hostplant choice, the
similarity of hostplant choice of Riruna pirus, Poanes zabulon taxiles, Ochlodes
sylvanoides, Ancyloxypha numitor, and Amblyscirtes vialis--all choose "hay"
grasses {wide-leaf usually tall non-clumped grasses), usually in shade--seems to
indicate visual choice of hostplant, because many taxonomically unrelated
grasses are chosen {14-24 for each of the best-known first three species).

This hay-feeding Lepidoptera guild in C Colo. includes only one moth, the
noctuid Apgamea finitima (Guenee)l{det. Douglas C. Ferguson, 2 adults 2 pupae "7
larvae deposited in Smithsonian); its larvae silk hay leaves together; I found
larvae on Andropomon gerardii (3 records), Androponon (Schizachyrium) scoparius
(1), Dactylis glomerata (2), Agropvron (Elymus) canadensis (1), Dichantheliun
oligosanthes var. scribnerianum (1), Bromus (Bromopsis) porteri (1), Bromus
(Bromopsis) lanatipes (1), Bromus (Bromopsis) inermis (17.

fndropegon gerardii alsc has wide leaves, but is somewhat shorter than most
"hay" grasses; it can be called 2 "hay bunchgrass." It must be biochemically
different from the hay grasses, because it is the main host of four species
(Hesperia otioe, Polifes origenes, Atrytone arogos, Amblyscirtes phviace) which
do NOT eat hay arasses; the first three species evidently followed the grass
westward from the Great Plains.

Labh Hostplants of Grass Feeders. In the lab, most grasses and paerhaps even
sedges are suitable food; most Satyrinae may eat both well. Poga pratensis has
proven to be an acceptable lab host of every grass—feeding butterfly. The only
exception is Amblyscirtes, because A. oslari and A, vialis young larvae died
eating its the hypothesis is that Amblyscirtes evolved in deserts of the Mexican
Plateau and larvae require drier leaves than Poa pratensis, which is a moist-
meadow grass.

£3 Versus C4 Grass Hostplants. Grasses——like other plants--may have either C3
"tool season" or C4 "warm season" types of photosynthesis. C4 planis
photosynthesize at a greater rate (and photosynthesize more at high temperature
50 grow more later in the season), utilize more COZ and more light, regquire half
as much water, produce different initial compounds in the chemical process, etc.
than C3 plants. There have been reports that herbivores (grasshoppers) shun C4
grasses and the "sheath barriers" to utilization of starch preventis herbivores
from digesting G4 grasses; however steers prefer 04 grasses, and recent research
has proven that lepidoptera caterpillars (the bufiterfly Paratrviope melane,
Barbehenn 1892)-unlike grasshoppers-~can digest the nutrients inside plant cells
even if the cell walls are not broken by the jaws or during passage through the
intestine {(Satyrinae and Hesperiinae have shear mandibles without teeth, and
Heteropterinae mandibles have weak teeth, so these grass—feeders do nat crush
their food with jagged molars as other butierflies and grasshoppers do). Waller




t Lewis (1373) summarize these plant characteristics and classify baZ grass
gpeciass as to C3 or €4, 50 I sorted the butierfly grass hosts into C3 and C4
types to see if bhutterflies prefer one or the other.

Of course there are definite associations of butterfly species with C3 or
C4 grasses. Most Colo. grasses are 03, and most host grasses are C3 also. Some
butterflies eat both types: Coenonympha, Neominois, Oarisma, Hesperia juba &
comma , Polites sabuyleti. The hay feeders (Piruna, Ochlodes sylvanoides, Poanes
zabulon taxjles) eat mostly C3 but eat a few C4. Some =at mostly C4 but some
€3: Hesperia leonardus, Polites origenes. Q(ercvycpnis penala and oetus eat
mostly C3, C. meadii perhaps C4, Most Hesperia eat €4, H. nevada eats (3
(rarely £4), Amblyscirtes vialis eats C3, A, oslari and phylace eat C4. Some
C3 grasses are mostly shurned by butterflies (Qanthonia, Vulpia, Oryzopsis,
Stipa): some C4 grasses are mostly shunned by butterflies {(Aristida, Buchloe,
Sporocbolus, Panicum). But do the butterflies choose their hosts on the basis of
€3 or C4 photosynthesis rather than other traits such as size and shape and
hiochemicals?; there is no evidence that they do, and the associations that
exist may just be statistical coincidence. And the theory that herbivores in’
general dislike C4 grasses is clearly erroneous, because there is proof that
some butierflies survive very well on them: Boutélouz and Andropogon perardil
are C4 grasses preferred by many butterflies.

Shape of Plant Affects Ovipositicon. Np doubt many butterflies use shape in
part to select their oviposition site. For instance hay-feeding skippers
probably select their oviposition sifte by height of grass, width of leaf, amount
of shade, as well as by using biochemicals: females of the hay feeder Ochlodes
svlvanoides probably check to see if the plant loocks like a grass and has grass
biochemicals, check to see if it it is tall and has leaves at least "4 mm wide,
check to see if ithe plant is near shrubs or irees (in semi-shade), then find a
dead dried lower leaf to oviposit on. The resemblance of linear Arenaria to
grass probably led to the oviposition of several Hesperia comma eggs on it.
Plebeius saepiolus hostplants have been reported to be only Trifolium: howsver,
females from the Colo. Front Range prefer to oviposit on ftwo Astracalus in two
subgenera, perhaps because their inflorescences are spherical like those of
Trifolium. And Limenitis weidemeyeri evidently chooses hostplants with
deciduous shrub/small {tree shape rather than by using bicchemicals.

But there are numerous examples of hostplants of one species that vary
greatly in shape or size, indicating that bicchemicals are more important for
host selection. For instance, legume feeders do not seem to use leaf size or
shape to choose oviposition site, because the host leaves eaten by many legume
feeders vary from very small to large, with three leaflets per leaf or one
leaflet or manys; for instance, the giant 3-parted leaves of Thermopsis look
nothing like the tiny multi-pinnate leaves of Astragalus flexuosusi and Dalea
jamesii has a strange inflorescence with yellow flowers among vast white fluff,
that looks nothing like the inflorescence of other legumes, vet Hemiargus isola
likes it. Likewise, Apiaceaes, Malvaceae, and Aster hostis vary considerably in
leaf size and shape, etc. Peolvnonia satvrus oviposits on two hosts whose leaves
are grossly different in shape. The Lvcaesna rubidus hosts vary from tiny o
pigantic (1080 times larger). And Hesperia nevada prefers to oviposit on
Festuca, even though the preferred species vary from small to large in size; an
analysis of its hosts clearly suggests that females choose them biochemically.

Polvphaoous Species. Strvymon melinus was found to be the most polyphagous
butterfly, eating flowers/fruits of numerous families. Papilio multicaudata,
Limenitis weidemeveri, Precis coenia, several Polvaonia, Nymphalis antiopa,
Euptoieta claudia, Celastrina lucia-type, and Callophrys affinis homoperplexa
are less polyphagous but eat plants of several families, the last iwo only on
flowers/fruits. WUanessa cardui eats several families also, but Cirsium is
areatly preferred. Boloria esuncmia is the most polyphagous Beloria, eating many
families, and B, titania and freija are much less polyphagous (preferring
Vacginium), while B, friguna, bellona, and selene are essentially monophagous.
The most polyphagous grass/sedge feeder was found to be Darisma parita which
eats all types of grasses as well as sedges. Lethe eurydice eats tall green
girasses and sedges, and some Satyrinae--difficult to study--may also eat many
grasses and sedges.

Hostplant Switching. The normally scarce Euphvdryas chalcedena/anicia capella
ordinarily feeds on several Penstemon, but has added an introduced abundani weed
Linaria genistifolia macedonica in one area, where the population has exploded.
The geographic restriction of the latter explosicon supgests that there has been
natural selection for the ability 1o eat the introduced hostplant. A case of
larval hostplant switching was discovered in which Phyciodes picta (Nymphalidae)
originally fed on Aster (Asteraceas) but now feeds on the recently introduced
Convelvulus arvensis (Convolvulaceae!), a completely unrelated weedy vine. 5o in
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pernaps Doth cases inere nNas been an evolutlonary cnange of hostplant preference
in just 100-200 years. o

Larval competition. In general, thare seems to he an absence of larval
competition among Colorade butterflies.

The main evidence for lack of competition is that many butierfly species
eat certain popular plants, while other closely~related plants are shunned.
There are many popular plants. For example, in Colerade, numerous butterflies
eat Boutelouwa gracilis leaves (12 species, and 2 others rarely, 1 other
probably), Lupinus argenteus (19 species [4 eat leaves, 2 eat mostly leaves, 4
eat fruitsl, and 4 others eat leaves of other Lupinus’), Quercus opambeliji leaves
(8 species), Ceapcthus fendleri (8 species [1 rarelyllB leaves, 2 fruitsl), Poa
pratensis and the related ssp. or sp. Poa apassizensis leaves (17 species, of
which "9 species eat them often, "4 occasionally, 4 rarely; 20 species total eat
Poa), Bromus _inermis (8 species, 5 often, 3 occasionally), Salix exigua leaves
{7 species, and B others eat other Salix), Astragalus bisulcatus (8 species [4
leaves, 1 mostly leaves, 3 fruitsl]), A. flexuosus (7 species [3 leaves, | mostly
leaves, 3 fruitsl), A, adsurgens (6 species [2 leaves, ! mostly leaves, 3
fruitsl), . anrestis (b species [3 leaves, 3 fruitsl), (14 spp. eat various
Astragalus {7 leaves, 2 mostly leaves, § fruitsl), Festuca idahoensis leaves (§
species, 3 of which also eat the closely-related Festuca saximontana leaves, and
2 other species eat the closely related Festuga brachyphylla leaves), Viola
nuttallii leaves (6 species [1 rarelyl, and 8 others eat other Viola spp.
leaves), Medicano sativa (6 species [2 leaves, 1 mostly leaves, 3 fruitsl),
fndroponon gerardii leaves (7 species [1 rarelyl), Thermopsis divaricarpa (B
species [b leaves, 1 fruitsl), Lathyrus leucanthus (6 species {5 leaves, |1
fruitsl), Prunus virginiana (5 species often [3 leaves, 2 fruits/leavesl, and 2
species sometimes [V fruits, 1 fruits/leavesl), several Descurainia spp. (B
species [} leaves, § mostly fruitsl), Agrostis nigantea leaves (6 species,
though not the sole host for any), Carex pennsvlvanica heliophila leaves (6
species, of which 3 species eat it usually, 3 sometimes: 18 species in all esat
Carex spp.), Irifolium repens (& species [2 leaves, 4 fruits, t rarelyl, and 4
other species eat other Irifolium [2 leaves, Z2 mostly leavesl), Eriogonum
umbellatum (5 species [2 leaves, 3 fruitsl], and 5 other species eat other
Eriogenum [1 leaves, 4 fruitsl), Arabis glabra leaves and fruits (5 species [1
leaves, 4 fruitsl, and 3 others eat other Arabis [1 leaves, 3 mostly fruitsl),
Koeleriag macrantha leaves (9 species, though just an occasicnal hoest for all but
1), figropyron spp. leaves (11 species total, but only 5 speciass e@at the most-
often chosen A._ trachycaulum and gcanadensis, only 4 eat A, repens, ambiguus?,
Vicia americana (5 species [3 leaves, 2 fruitsl), ete.

In addition, numercus closely-related pairs of butterflies have nearly
identical hostplants, suggesting that they compete little if at all (Papilio
zelicaon-polyxenes, Colias surytheme-philodice, Euchloe susonia-olvmpis-Pieris
rapae-Pontiag protodice-P. callidice, Speyveria callippe-corgnis-edwardsii, many
Lycaena, many Satvrium, Callophrvs polios—auoustinus, Hesperia pahaska-viridis,
Thorybes pvlades-mexicana, Erynnis incl. persius—afranius, martialis-pacuvius,
Pholisora catullus-mejicanus, etc.).

The fact that certain popular plants have numerous butterflies that eat
them sugpests that there is no competifien for food on them. It should alsoc be
noted that all these popular plants are common in nature; in fact, there are no
butterflies in Colo. that I know of that eat truly rare plants. Semipolyphagous
species may occasionally eat locally scarce plants, but obviously there are no
butterfly species that are specifically adapted ito prefer rare plants. The
obviocus explanation is that any butterfly species that was restricted to eating
a rare plant would scon become extinct because the females could not find ewnough
hostplants for cviposition. Rare plants in general do not have host-specific
insects feeding on them because such insects become extinct, soc the reasons for
their rarity must be due to poor chemical or physical defenses against
polyphagous herbivores that eat them, "less viable genes” such as susceptibility
to micreobial pathogens, extinction of hast-specific pollinators, or some such
cause. (It has been proven that insect herbivores can greatly reduce the
density of an abundant plant, for instance the heetle Chrvselina guasdrigemina
was introduced to control Klamatih Weed Hypericum perforatum in northern
California, and these plants, formerly superabundant, are now uncommon—-but they
have not become rare as a result. If the plant did become rare locally, the
insect would die out at that site.)

In contrast to these popular plants, most families and genera of Colorads
plants are not eaten at all by butterflies. A survey of the plant families and
their popularity as hosts is useful, especially to note the plants that are
closely related to popular hostplants yet are shunned by butterflies. Among
Brassicaceae, Lesaquerella montana is shunned by butterflies, Thlaspi arvense is




seldom cheosen (this plant was introduced firom kBurasia and the native butterflies
have not yet adapted to it), and Erysimum is rarely chosen. The remaining
Brassicaceae and Capparidaceae are popular hostplants that seem to be chosen
with little preference (though Polanisia has no records so may be shunned, but
it is uncommon), except that some butterflies prefer certain habitats so choose
only Crucifers growing there (for instance Pieris prefer wet habitats and the
crucifers there, while Pontia proiodice is migratory so often chposes weedy
crucifers). Some Chenopodiaceae are popular hosts, but the superabundant Kochia
is shunned. Among Fabaceae, fAstranalus flexuosus is ene of the most popular,
and it also has the smallest leaflets. Several legumes are unpopular, including
Oxytropis which is almost never chosen, and Psoralea which is covered with small
glands and is never chosen (even ithough its flowers are popular with Plebejus
melissa adults and melissa larvae sat other legumes). Trifolium pratense is hy
far the least popular Trifolium, perhaps because of some repellent bicchemicals.
The legume feeders usually feed on a number of genera, but most are somewhat
specialized among genera; for instance Colias do not seem to prefer Lupinus,
whereas several Polyommatini eat only Lupinus. Butterflies that eat Ribes
prefer some species and dislike others. Among Scrophulariaceae, some Penstemon,
some Castilleja, and Besseva seem to be the only popular penera in Colorado so
far, and such fairly abundant plants as Verbascum (all introduced), Linaria,
Scrophularia, Pedicularis, Veronica, and Mimulus are underutilized. Eriogonum
feeders, esp., Polyommatini, discriminate among species and even among varieties.
Danaus plexippus eats Asclepiadaceae but ignores the closely-related
fipocynaceae. Butierflies that eat Asteraceae or Rosaceae penerally choose only
one or a very few genera or species, whereas Malvaceae or fipiaceas feeders seem
to eat all the genera. Stipa comata is eaten by 7 speécies, but all but one eat
it only occasionally or rarely, so this grass is an unpopular hostplant, and I
doubt that any butterfly eats it often; its abundance in nature may be because
the leaves are so tough that most herbivores refuse it. Other Stipa are also
shunned, except for 5. scribneri which is eaten by two species and is preferred
by one. Panicum virpatum is a large grass but is shunned evidently because of
repellent or unatiractive biochemicals. &Such grasses as Aristida purpurea,
Danthonia parryi, Festuca arundinacea, Lolium perenne, Oryzopsis exigua, Setaria

viridis, Sporcbolus cryptandrus, Buchlge dactvloides, and Yulpia octoflora are
common but are mostly shumned by grass—feeding butterflies. Some butterflies

choose several widely separate plant families, which suggests some biochemical
explanation: Polvopnia faunus on Salix and Ribes, Nymphalis antiopa on
Salicaceae and Ulmaceae, Callophrys affinis homoperplexa on Ceancthus and
Ericgonum.

Some butterflies avoid competition on the same hostplant by eating
different parts of the plant, such as flowers/fruits versus leaves. For
instance some legume feeders sat leaves, whereas others (such as Glaucopsyche
lvgdamus) eat flowers/fruits. The same is true of Brassicaceae feeders such as
most Pieris which eat leaves, Pieris sisymbrii/Euchloe which eat flowers/fruits,
etc. Callophrys augustinus and polios hoth feed on Arctostaphyles uva-ursi, but
do not compete for food because C. augusitinus eats mainly flowers-fruits, C.
pelios yvoung leaves. On Quercus gambelii, Erynnis brizo eats only seedlings,
whereas E. telemachus eats young growth of large and small plants. But most of
the butterflies that eat the same hosis eat the same plant parts (usually
leaves).

Competition for larval food between species must be rare, because Colo.
hestiplants are almost never defoliated or denuded by butterfly larvae. If there
is any competition involving butterfly larvae, it is between buiterfly larvae
and other insects that feed on the same plants; but because the butterfly
hoetplants are almost never defoliated, it can be concluded that competition is
vary small among these other insects also. Defoliation generally happens only
on the favorite hosts of Uanessa cardui during its vast migrations about avery 7
yvears, on small hostplants eaten by butterflies which oviposit in large eag
clusters (Melitaeini, Nymphalis), and on a few isclated inflorescences chosen by
butterflies that eat flower buds/fruits. Flower buds/fruits are the most
limited food supply, and the occasional competition for food that must result as
maturing fruits are exhausted must be the most common larval competition in
butterflies.

Converaence., In conirast to the absence of larval competition, numerous
examples of convergence ware observed. The Qarisma garita larva amazingly
resembles Satyrinae: it lacks & nest like Satyrinae, has camouflaging stripes
like Oeneis, and is polyphagous like many Satyrinae. One of the most striking
convergences involves Hesperia ottoe and Polites origenes., These iwo genera are
50 closely related that they are probably just subgeneras all have
underground/litter larvae and feed on narrow-leaf grasses, except H. ottoe and




182

r. origenegs convergently rteed on rairly-wide-~leat Andropenon gerardii and have
agrial larvae in leaf-tube nests. Evidently underground soil/litter nests are

more difficult io make than aerial leaf nests, and enlarging the nest by

removing soil in place must be especially difficult, so the switch fo a wide-
leaf grass rapidly led to evelution of ihe aserial nest. The underground larval
nest itself has been convergently evolved by grass feeders eating turf grasses
or sheort narrow-leaved grasses. Vanessa atalanta and Piruna pirus have rolled-
leaf nests that hang from a narrowed chewed midrib/stem, perhaps to diminish
predation by ants tightrope-walking the narrow midrib. Numercus taxa
cornvergently evolved rolled-leaf larval nests (fAnaga, Vanessa atalanta,
Hesperiidae), eog clusters, feeding on inflorescences rather than leaves,
ovipositing on litter near the host, etc. Many species convergently have the
same hostplants, as already noted. Perhaps the most interesting are the hay
feeders; once a species evolves to faed on one hay grass it is then able to eat
them all (except for certain exceptional wide-leaf grasses such as Andropogon
gerardii which is eaten only by specialists, Papicum virgatum which seems to be
biocchemically shunned, Festuca arundinacea which is probably shunned because of
toughness, etec.). The larval heads of most aerial-nest
Heteropterinae/Hesperiinae (Piruna, Lerema, Ancyloxypha, Copasodes, Thymelicus,
Atrvtone, Apatrvtone, Ochlodes, Euphves, Amblyscirtes) have red-brown stripes,
which may be a type of camouflage; underground larvas generally have dull
unstriped heads, as do some other aerial larvae. lLarvae of Papilio machaon-
group, Pontia sisymbrii, and Danaus plexippus are similar in appearance and
evidently form a Mullerian mimicry complex {(Scott 1886h). Euchloe and Pontia
profodice-callidice larvae are very similar in appearance, even though these are
supposedly not very closely related, evidently because of convergent camouflage
to match the pale and dark lines while resting on narrow pods (*siligues"}, or
because they ARE actually very closely related phylogenetically.

Underground Larvae. flpine Parnassius phoebus larvae may hibernate
undarground the second winter, Negominois ridingsii has underground pupae, and
some (Jeneis and Erebia pupae may also be underground or in litter. Many
Hesperiinae larvae are underground: Hylephila phyleus, Yvreita rhesus, all
Hesperia except ottoe, all Polites except orinenes, Atalopedes campestris, not-
Amblyseirtes simius, and perhaps Atryionopsis vierecki. The common link among
these is that larvae eat narrow-leaved turfgrasses, or narrow-leaved short
grasses.

Taxonomic Changes. Biological research showed that Apatrvione lonan is a
distinct genus from Atrvione arcmos; in contrast, Hesperia and Polites and
Atalopedes are nearly identical and are probably subgenera. The immatures and
underground nest of "Amblvscirtes" simius reinforce the conclusion that it does

not belong to Amblyscirties. Hostplant differences led to the conclusion that

there are two——nol one——Celasirina species in Colo.

Arnti-Predation Behavior. Pieris rapae and Colias older larvae whip violently
from side to side when touched or picked up, to deter predators. Nymphalis
antiopa pupae twitch violently also when disturbed. Nvmphalis milberti young
larvae seem to have an ant-repellent chemical from the ventral neck gland;
perhaps all larvae with this gland (Hesperiidag, Pieridae, and Nymphalidae) have
this ant-repellent chemical.

"Dracula Caterpillars” were discovered, the older larvae of Amblyscirtes
(except for the “"Amblysgirtes" simius). The head of these larvae have two
chitin fangs, just above the usual mandibles, that seem to be used to punciure
and tear predators (the fangs are apparently not used in nest construction).
These larvae are found outside their nest in daytime much more often than octher
Hesperiinae, and are more acrgbatic in their movements.

Construction of larval nests deters predation. Vanessa atalanta and Piruna
pirus both make leaf tube nests that droop because the leaf basal io the nest
has been chewed arcund the midribs, perhaps to make access to the nest harder
for predators like ants. Atrvione arogos forms a leaf nest of twe leaves, and
chews the leaf bases until they form two stilts, perhaps also to deter
predators.

Nest Shape. Some unusual larval/pupal nests were discovered. Parnassius
larvae worm ithemselves into small spaces such as pebbly soil, and evidently
overwinter in loose soil or debris, partly silked together. Piruna pirus makes
an unusual hanging silked-leaf nest, by rolling the leaf into a tube as usual
but then chewing the grass leaf down to the midrib for several cm basal to the
tube, s0 that the tube nest dangles at a steep angle from the bare midrib. The
Piruna nest is reminiscent of the Vanessa atalanta silk-leaf nest which is also
& dangling tube where the leaf edges are bent upward around the larva, but the
leaf dangles because the larva chews into the leaf hase at and near the midrib.
Polvoonia satvrus makes a leaf nest by bending the leaf edges. downward while the
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Hibernating Atrvione arogos make a typical Hesperiinae rolled-leaf nest out of 3
two grass leaves, but it is unusual in resting on two “stilts“ formed by chewing
the two leaves nearly to the midrib below the nest, and the upper end of the
nest is closed with a silk screen. Papilio multicaudata and relatives rest on a
leaf that is bowed upward somewhat wiih silk. Nymphalis milberti young larvae
live in a s8ilk nest, and older larvae rest on top of a leaf that is curled
upward somewhat but usually not joinad together above larva. VYanessa cardui &
carye make & silk nest on top of a leaf, while V. virginiensis silk sevaral
leaves togetiher for a nest. Boloria improba pupae rest horizontally in a loose
silk nest among leaves. Euphydrvas chalcedona/anicia young larvae live in a
silk web nest. Pieris sisvmbrij silks the pods (siliques} together, but does
not live inside a nest. Anaea andria larvae make rolled-leaf nests like
Hesperiidae. Apodemia nais larvae live between silked-together leaves. Qarisma
parita is highly exceptional in lacking the usual silked—-leaf nest of all other
Hesperiidae, and it also has camouflaged striped larval color, in contrast to
the noncamouflaged unsiriped green or tan color of most Hesperiidae. 0, garita
nas "satyr envy": it resemhles Satyrinae such as Deneis in its hostplant
polyphagy, striped larval bedy pattern, and lack of larval nest.

Lack of Butterfly Communities. Butterfly "communities"-~functionally related
seta of species—-do not exist, except as accidents of their larval and adult
hostplants and climatic tolerances. For instance, a colony of Euphilotes rita
celoradensis was found growing on Eriogonum effusum growing on pure sawdust from
a former lumher mill. And a colony of Harkenclenus titus was found on a pure
stand of Prunus virginiana mglanocarpa growing on pure sand dunes. E. rita
pallescens occurs on pure sand dunes in Nevada. Lycaena helloides & L. hyllus
sometimes occur on pure stands of Polygonum coccineum. Polites themistocles and
P. peckius sometimes occur on pure Poa pratensis lawns. Obviously, the only
butterfly “"communities” that exist are very simple ones, consisting of
hostplant, butterfly eating hostplant, and perhaps parasitoid(s) eating
butterfly immatures (most paraesitoids on butterflies evidently eat many
lepidoptera species, but this is not well known), Predators of butterflies are
generalists that eat many insecis so do not belong to a functional butterfly
community.
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