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ABSTRACT

SURVEILLANCE, SOCIAL CONTROL, AND STATE INTEGRATION: A GIS VISIBILITY
ANALYSIS AT THE ANCIENT PUREPECHA CITY OF ANGAMUCO, MICHOACAN,

MEXICO

The Purépecha Empire wapi@ Hispanic civilization that consolidated in the Lake
Péatzcuaro Basin (LPB) of Mexico during the Mesoamerican Middle Postclasgd P1100 —
1350 CE). The specifics of how the Purépecha Empire developed are poorly understood. This
thesis focuses on visibility, and how it's manipulation in the built environment may have
contributed to processes of social control and state integration in theALB®. ancient city of
Angamuco, this study investigates whether Peacéa rulers may have used an ancient form of
Panopticism (i.e., surveillance as a form of social control) to establish pogeuthority over
pre-existing populations andtegrate them into the emergent state.

This study focuses on higdtatus structis at Angamuco (pyramids, elite complexes,
ballcourt) and examines if they were made to be highly visible on the landscape in a way that
would have been favourable for Panoptic surveillance. The visibility of theskadins structures
was modelled in a GIS using LIDAR visualizations and several archaeologicatdatas
Viewsheds were generated from the high-status structures, then various atwéngeecorded
for the viewsheds within two independent study areas.

The viewshed attribute data was then statistically compared to equivaleshgtdata
from multiple samples of random points. The results show thatstéghs viewsheds were larger

and encompassed greater areas of occupation and activity than we would expect from random



chance. This suggests that visibility was important in determining the location of these
structures, which fits with the idea of Panoptic planning. The results also showehasibility
was important in the placement of higtatus suctures. More fieldwork is needed to ground-

truth existing data and exteitd coverage over larger areas of the site.
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CHAPTER 1: INTRODUCTION

The Purépecha, or Tarascan, civilizatwas a prehispanic empire tlwainsolidated in
West Central Mexico during the Mesoameridaiddle Postclassic (1350 — 1525 CE) periéd
its height, the Purépecleanpire rivalledhat of the better known Azteaspveringan area that
incorporated much of the modern Mexican province of Michaataegeopolitical core of this
empire was located in a region caltké Lake Patzcuaro Basin (from here on referred to as the
LPB).

The specifics of how the Purépecha Empire developed are poorly understood. This thes
uses social theory and archaeologicahdaexplore this topic. | propose thasibility, and it's
manipulation in the built environment, may have contributed to processes of social autrol a
state integratioim the LPB.In chapter2 of this thesis, | provide theoretical background
explainng howcertainaspects of the built environmestch as visibilitycan communicate
sociocultural meaning to observers. | draw on the wovknobs Rapoport (1990) who explains
that the built environment can communicate different levels of meaning. Most perbitieist t
thesisaremiddle-level meaning, which involve messages related to identity, status, and power,
aswell as lowlevel meaning, which direct behaviot.argue that in ancient cities, monumental
constructions such as pyramids could communicate middle and low-level meaning in part
through their visibility.Because these structures were tall, highly visidnhel impressive to look
at,they could easily communicate middéel messages reinforcing the power and legitimacy
of therulers and elite who had them constructest the same timethepresence of these
structures on the landscape cocildatea sense of perpetual surveillarioe commorerswhich

could act as a disciplinary mechanism, leading theselferegulate their behavioThis latter



concept is called Panoptic surveillance, whiomesfrom Foucault (1995). It is a mechanism of
social control that relies on visibilignd the feeling of being watched to influence behavior.
argue thaMonumental constructions could communicate lewel meaninghrougha Panoptic
gaze | suggesthat by communicating middlevel messages and facilitating Panoptic
surveillance, monumental constructions could reinforce the social order and peepte into
sustaining that social order. Together these processes worked as a strateigy afrsa and
dominationfor ancient rulers.

In chapter 3, | provide background information about the Lake Patzcuaro Bastheand
Purépecha Empire also introduce my study site, thacientcity of Angamucoa large urban
center in the eastern LPBdiscuss many topics including geographic context, the history of pre-
Hispanic occupation, archaeological research, and current understandings of uabanism
Angamuco. Of particular importance is my description of the architectural ftrAsgamuco,
which include monumental constructions such as pyramids, as well as other intperiates
such as elite complexes.

Chapter 4 applies the concepts from the theoretical discussion to Angamuco.
hypothesize that Purépecha rulers could have used an ancient form of Pan@gti@ism
mechanism of power to bring populations under control and integrate them into the emergent
state. This centers around the *high-status structures’ at Angamuco, includingaimedgyand
elite complexes. | believihese structuresould havdacilitatedPanopticsurveillance and
middle-level messaginthrough theiphysical presence amikibility on the landscapé@his

hypothesis can be narrowed down into the specific research question below.



x Do the locations of higlstatus structurest Angamucsuggest that they were made to be
highly visible on the landscape in a way that would have been favourable for Panoptic

surveillance and gncommunication of middlevel meaning?

To answetthis research question, | moeelvisibility from high-status structures at
Angamuco. | d this using Geographic Information Systems (GIS) software and various spatial
data products that | created @qaired forthe site Chapter 5 details th methodology. At
Angamuco, this involved generating viewsheds for lEtgtius structures across the site. A
viewshed is a spatial dataset that shows which areas of the lanbdagapeline of sight to one
or more observer pointsrecorded several attributes for these viewsheds such as their area, the
number ofarchaeological features contained within thamd the total length of roads within
them | then generated viewsheds fréimeesamples of random points over the landscape and
recorded the same attributatafor them. | statistically compared the higtatus and random
viewshed attributelatato look for significant differences which would indicate whether these
structures were or were not positioned @mty in relation to their visibility.

Chapter 6 presents the results of my visib#ibalysis | show how viewshed attributes
varied among different higbtatus structures at Angamut¢ww high-status and random
viewshed attributes differednd the redts of the statistical tests

Finally, chapter 7 presents a discussion of the results as well as my conclusitars
my interpretations and relate the viewshed data back tnitrgl research questions. | also

discuss the limitations of my analyses and the potential for future work.



CHAPTERZ2: THEORETICAL BACKGROUND

Central to this thesis is the idea that the built environment can convey meaning. | draw
heavily on the work of Amos Rapoport (1990) who proposed a model for different levels of
meaning within the built environment. In archaeological contexts, these meaaimge
decoded to interpret the social significance of ancient architectungriaaa planning.

According to Rapoport, the environment has hmlceptualandassociationabspects
(1990: 19). Perceptual aspects are those that have to do with beauty and aesthetic qlality, whi
associational aspects dhmse that communicas®ciocultural meanings (1990: 26hyRBical
elements of théuilt environment, like its form, layout, and planning, are encoded with
meaningful information that is communicated to obsexwveanonverbd manner. This
communicatiorof meaning is important becausean directlyandindirectly affect behavior.

The environmengssentiallyacts as a mnemonic device, providing cues that elicit and guide
appropriate behavior within a given sociocultuwrahtex. Observers read environmental cues,
interpret/decodéhe meanings communicated by them, and adjust their behavior accordingly
(Rapoport 1990). Earlier studies in psychology (Maslow and Mintz 1956; Mintz 1956; Rosenthal
1966) have shown that aspects of the environment — the size, decoration, and fgroishing

room —will affect how people interpret thesiocial context, and thus how they &dtis is

obvious in daily life, for example, think about how you would act differently in a nighédub
opposed to anpscalaestaurantThe capabilityof the built environmertb communicate

meaning and influence behavior pertains not only to rooms or individual buildings, but also to
larger urban formdike entire settlementaind settlement systemine spatial organization of

buildings, structuregndsettlements in relation to the larger environment is meaningful and can



guide or constrain human action (Rapoport 1990Riftjes themselves, whether ancient or
modern, structure human action through a limited range of configurations of the built
environment (Smith 2003T.his fits with Giddens’ theory of structuration (Giddens 198&4%),
the organization of the built environment (done through human practice) is informed by
structuresexistingat the level of practical constisnessAt the same time, the process of
organizing the built environment repro@sthese structures to enact a certain social system
which affects practiceUltimately, what all of thisneangs that urban forms and whole
landscapes can be interpretéd archaeologists (assuming we have an apt understanding of the
cultural context)wecan try and decode the meanings embedded in the ancient built
environment. In doing so, we can hope to get into the headspace of those who once designed and
inhabited 1 — to understand how the built environment both shaped their social experience and
was also shaped by it (Giddens 1984; Moore 2005; Richards-Rissetto 2017).

Up to this point, | have referred to the ‘meanings’ communicated by the built
environment in a somewhgéneralmanner. In the nexgection,l will explain the different kinds

of meaning that can be communicated

Different Levels of Meaning

According to Rapoport (1990), the built environmeamactually convey three distinct
types of meaning: high, middle, and ladigh-level meanings are those related to cosmological,
sacred, and supernaturardficance Middledevel meanings are thosdated to identity, status,
and power. Finally, lowevel meanings arthosethatidentify the intended use of a particular
settingand the intended behaviaithin it. This relates totnovementaccessibility privacy, and

other information that getssersto act predictably and appropriately (Rapoport 1990:221).



While | differentiae themhere, theséhreelevels of meaning are actually “ideal types
structuring a continuum” (Rapoport 1990:22d)ich implies thaaspects of the built
environment, such as buildings, can communicate one or multiple kinds of meaning
simultaneouslyHigh-level meanings are culturally specifindoftenunderstood by only a small
group of individuals (Rapoport 1990). Studies of higvel meaning often take amapolic
approach andhayexamire, for examplehow city planning was influenced by cosmological
beliefs and worldviews (Eliade 1959; Friedl 2019; Lynch 1984; Wheatley 1d@®jever, since
high level meanings are salturally specific and relate to the particular religiotssmological,
and sacred beliefsf ancient rulers they have been seen as controversial and hard to confirm
without some sort of primary evidence, like textual support (Smith 2007:33). On the other hand,
middle and low-level meaningxhibit cross cultural regularitiesd should be easily
understood by the populaaad easily discerned by the researdRapoport 1990; Smith 2007).
These ar¢hemost relevant to this thesis.

What aspects of the ancidniilt environment communicated middle and lwvel
meanings? According t8mith (2007), middle-level meaning could be communicated through
many architectural and spatial features, espgdiatbugh their size, form, and location on the
landscapeThese features would be reflective of the power of the state, it's control of datoor
the place of commoners in sociebany of these architectural and spatial features would have
simultaneouslommunicateddw-level meaningf they helped direct behavior (Smith 2007).
While many featuresf the built environment communicated both types of meaning, in this
thesis | am particularly concerned wittonumental constructionsly use of the term
monumentalconstructionsefersto any kind of monumental architecture, like pyramids, but also

smallerstanding monuments like steldde termencompassesrange of architectural forms



that reflect the intentionality of elitel the next section | will explain how monumental

constructions communicated middle-level meaning.

Monumental Constructions and Middle-level Meaning

Some of theclearest expressiomd middledevel meaningn ancient cities came from
monumental constructionshese features were built by ancient rulersdcmmunicate
ideological messages related to the power and legitimacy of the state, includingjtytso
carry out large projects (DeMatrrais et al. 1996; Smith 2007). This is not to say tledettases
were built toexclusivelycommunicatéhese kinds of meanings. As stated previously, features of
the built environment often communicated multiple kinds of meaning simultaneblgséy |
restrict my discussion to middlevel meaning.

The notion of monuments communicating ideological messages is discussed by Elizabeth
DeMarrais and her eauthors (DeMarrais et al. 1996). They see monumental constrastiome
form of the materialization of ideology - the process through which certain ideas, values, myths,
and stories are given concrete physical falowing them to become effective sources of
power. The materialization of ideology is often taken up by doms@oial groups as a strategic
act which allows them to extend their ideology to a broader populace and communicate their
authority and power in physical form (DeMarrais et al. 1996). This becomes egpeséilll in
situations where territorially expansigtates come to incorporate broad populations into their
domains. For example, the Inka Empire and the southern Moche both conquered diverse ethnic
populations whom they ruled somewhat indirectly. In both cases, they used monumental
construction as a way to materialize their state ideologies and export themnbrégians.

Moche pyramids and Inka infrastructure served as symbols of state control and posstize



landscape. They promoted a common state identity whildejgomizing inequality (DéVarrais
et al. 1996). While these authors don’t mention Rapoport’s middéd-meaning, it seems
obvious that the ideological messages materialized and communicated by morarmants
many cases the same midtib®el meanings that Rapoport discusses.

The ability of monumental constructions to communicate mitillel meaning is also
discussed byrigger(1990).He agrees witljWilson 1988) andees monumental structures as
“helping to convince the spectator of the reality of the power that brought them into existenc
(Trigger 1990:122). Through their splendor, monumental constructions reinforced and glorified
the status of rulers, their gods, and the state. They embodied the ability of elitesess famge
amounts of human energy, and thus naturalized their right to rule (Hutson 2002; Trigger 1990).

Before proceeding it should be noted that while monumentatructions were clearly
designed to communicate ideological messages relating to power and status, it should not be
assumed that these messages were always communicated effectively. We canmet aet
non-elites were simply passive consumers of ideology. Instead, we must remeinibestha
people had agency to contest, reinterpret, or simply ignore elite ideological mgqsziddens
1979; Hutson 2002; Scott 1985, 1990). We should also take the advice of (Marcus 2003) who
warns agaist uncritically equating monumentality with power. We should not assume that large
monuments were always built under the order of powerful rulers. For example, Stonstenge
large monument that seems to have been constructed without powerful leadstaterevel of
organizationUltimately, whilemonumental constructions usually communicated mitixiet
meaningfrom high status to lower status individuals, this wasahtysthe case.

If we accept that monumental constructions communicated miielémeaningwith

the above caveats in mind), it stands to hskythey went about doing thigvhat was it about



pyramids, temples, palaces, etc. that made them conducive to projecting these kinds of
messagesPkor this thesis, | amarticularly concerned with two related featuresight and

visibility.

Height, Visibility, and Middlelevel Meaning

Rapoport himself (1990:106-111, 115-117), discusses the ability of height to project
middle-level meaning. In his view, height is arve@onmental cue that almost universally seems
to convey meaning related to status, power, and importance. Indeed, differences in hdyght near
always reflect differences in prestige, power, status, and sacrednessy,ksadilgher off the
ground something is, the higher the status (although inversions do exist). Rapoport explains that
“to get attention, distortions of perception and cognition are used...the built environment is one
of these strategies, and in trying to establish prestige, height is in fact, a verprgmsed
cue” (Rapoport 1990:116). He goes on to say, “If we examine how space and physical objects
communicate rank and power, we find height frequently used...this kind of cue is, | suspect,
almost universally understood” (Rapoport 1990:116-117). Rapoport mentions medieval
cathedrals and churches as examples. While these structures certainly commbhighdése|
meanings related to sacred belief, their imposing verticality on the lardalsapreflected the
authority and resourcefulness of the rulers who had them constructed. Rapoport provides
additional examples from traditional Thailand and Cambodia where buildings anohepttie
were designed to make commoners physically lower than nobles and everybody lower than the
king (Rapoport 199A11). Height carried similar meaning at Maya dynastic centers where the
positioning of people in vertical space — who got to sit or stand at certain elevations ge vanta

points — especially during rituals, corresponded to their status and social standing. Indlegd, dur



important rituals at the site of Copan, the relative height of participants orefiseo$tMaya
buildings seems to have correlated with their social status (Fash 1998).

| believethat if height is an environmental cue that communicates middé meaning,
then so is visibility. While this is not explicitly discussed by Rapopeight and visibility are
intimately related properties of the built environmewhen something is tall and elevated, it is
usually, by extension, highly visible. Nonverbal communication of the type Rapoport describes
inherently depends on visibility to allow messages to reach observers. A structure nvigihyt be
tall, but if it is not vsible to anyone, it cannot communicate mididieel messageg&levating
something above a common ground level will most effectigelymunicate messages of
prestige, status, and power if, through its elevaitdmgcomes more visible to larger groups of
people than itvaspreviously.Visibility is also related to attention and importance. Structures
that are highly visible garner more constant attention, and things that garner lotstafratte
come to be seen as important

Monumental constructions made use of height and visibility to project migkbé-
meanings effectively. In most cases, tare elevated and made to be highly visible. Some
obvious examples would be the Pyramids of Giza, the Pyramid of the Sun at Teotihuacan, the
temples of Angkorandthe Templo Mayor at Tenochtitlan. The scale of thresaumental
constructions greatly exceeded the requirements of any practical functions teeyeeat to
perform(Trigger 1990)I believe thathe scale itself was associational, communicating middle
level meaning. Unlike the specific high-level symbolism of these structures, whichahhave
been understood by the casual observer, the middle-level meanings would have been readily
apparent, just as they are to the modern observer (Smith 2007). Anyone who has observed a

monumental construction aharchaeological site will understand what | mean. These structures
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were, and still aresimply impressive to look at — on a psychological level they project the power
of the rulers and elites wHauilt them In ancient times, thes®nstructions would have stood

out on the landscape, towering over people and other structuredBalikgtal and highly

visible, they would have drawthe gaze of observerconstantly reminding them of the power,
importance, and aleeing naturef the rulers who had them constructdtthe same time, they
would havereminded observes of their own insignificance.

Ancient Maya sitepresent a good example of this.Maya sitesmonumental
constructions were made to be tall and highly visillaya temples were the tallest and most
restricted structuresn the landscap@ash 1998)At centers likeTikal and Yaxchilapnmultiple
royal temples rose above their surroundisgsnetimes being built atop hills to emphasize their
verticality (RichardsRissetto 2017). Maya royal compounds — another form of monumental
construction - were also elevated above their surroundings. The towaturg of these
structures made them highly visible and brought them closer to the héBiarerdsRissetto
2017). 1 would argue that this emphasis on height and visibility was meant to communicate
middle-level maning to the popake- it reinforced the power of the Maya kinggsgitimated
the social hierarchyand highlighted the all-seeing nature of Maya ruléng latter points
especially importantMaya rulers needed to give the impression that they weseeiltg
becausdor them, to be alkeeing was to be athowing (Houston et al. 2006; RicharBs$ssetto
2017).For the Classic Maya, the act of seeing was agensight had an authorizing function
and a visual field that was always oriented down, from someone of high status (a deléy)or
to people oféssesstatus(Houston et al. 2006). Visibility and power were linked, so monumental
constructions, as embodiments of elite power, had to be elevated and made highlyTWisble.

can also be seen wiMayastelae. Thesearved stone monuments commonly depicted the rulers
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of particular sitesacting as stanuhs for their physical presence. The stelae werellysyaite

tall and imposing — one at Quirigua being upward of 7 m — with carved figures being scaled to

the monument (Jackson and Wright 2014). As a result, these figures, who embodied ultimate

political and religious authority, would have “towered over tdalviewers, emphasizing the

importance and perpetual presence of an omniscient ruler” (Jackson and Wright 2014:133-134).
In this section | have tried to show how monumental constructions communicated

middle-level meaning through height and visibility. By elevating structures and making them

highly visible, ancient rulers projected their power, status, arskallkg nature towide

audienceof lower statusubjects However, this was only part of the picture. Ultimately, ancient

rulers wanted to uphold the social order that kept them in power. This required common people

to play into the social order, enacting it through their daily practice. Miggkld-messaging

could remind people of that social order &medp tonaturalize it, but as | mentioned, people had

the agency to disregardyritest, or alter these messagestti@g large amounts of people to

actively reproduce the social order requingtliencing their behaviadirectly. This lies in the

domain of low-level meaning.

Monumental Constructions and Lowlevel Meaning

As a reminder, low-level meanings are those that identify the intended use of@agrart
setting and the intended behavior within it. Tlkngctpeopleto act predictably and
appropriately in a certain context (Rapoport 1990:221). | suggest that monumental constructions
could communicate lokevel meaningn multiple ways. In a direct sense, monumental
constructions could situate people physically — they could demarcate physicalo$gatames

according to sociopolitical divisions, affecting movement and other kinds of behavior \Wahin t
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spacgJackson and Wright 201450r example, Maya stelae sometimes acted as boundary
markers, partitioning space into political realms and delineating political affili@tamkson and
Wright 2014:126-128). On the Mongolian steppe, monuments ddidlegsuursconsisted of
arrays of spatially organized standing stones. They marked key locations on the landscape and
directedhabitation and movement, including herding rounat)in it (Jackson and Wright
2014:125-126). As another examm@enonumental system of walls existed at the site of Monte
Alban in Oaxaca, Mexico. These walls would have directed and restricted movernaghtthe
city (Hutson 2002).

| argue that mnumental constructions could also communicatelexe meaning in
another way, directlyelaing to their vsibility. As I've already discussed, monumental
constructions dominated the landscapésbcommon people, when looking up, would
constantly be able to see them on the horiZbrnough this visual connection, observers would
read and internalize middlevel messages theginforced the power, status, astiseeing
nature of ancient rulers and elitésrguethat this visual connection also had anotHisce- it
createdh kind ofpanoptic gazein a Foucauldian sengeoucault 1995), whereby individuals felt
as if they were always under the watchful eye of the rulergl@edThis was perpetuated by the
fact that monumental constiians often served as locatiowbere rulers and elites resided or
conducted activities. It is known thatthin temples, select groups of high status officaaid
ritual specialists wouldftenperform secretive ritual@rigger 1990). Other monumental
constructions, like palaces and royal compounds, functioned as the resalghegsninistrative
centerdor rulers and higtstatus elites-or example, at the Moche site of Pampa Grande, the
main platform mound of Huaca Grande (a monumental construction) was located in ¢hetent

the site and is believed to have been topped by a highly restriceecesldencéHaas 1985;
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Moore 1992:98)The literal presence of higétatus individuals on and within these monutakn
constructions would have enhanced the feeling on the part of commoners that they were being
watchedfrom them. This constatiireatof surveillance would have made compliant individuals
conform their behavior to societal expectations. In other words, monumental coosgucti
directed behaviofcommunicated lowevel meaning}hrough their Panoptic gazéltimately,
middle-level messaging and the Panoptic gaze worked hand in haffddtpeople’s daily
practice, which in turn served to reproduce aratcethe very social order thamcientrulers
sought to uphold. This operates in the sense of (Giddens 1984) relationship between agents and
society, where human practice is both informed by structures, and also acts to reproskice t
structures

The idea of théanoptic gazés integral to this thesis. ftrovides a way of connecting
two important ideas: on the one hand, how rulers and elites projected their ideologiesrdabpow
large numbers of people, and on the other, how these ideolowgsahges actualestablished
compliance and control. This concept needs further elaboration, so in the nextlssition

describe the Panoptic gazad more generally the concept of Panopticisrgreaterdepth.

Panopticism

The concept of Panopticism is derived from the Panopticon. This was a prison design
envisioned by the British philosopher and political ecoisbderemy Bentharim the 18"
century(Bentham 1843, 2011; Moore 1992). Bentham was a pioneer in prison reform who
realized that surveillance could be used as an effective méansial control. The Panopticon
prisonis a circular building with cells along the outer ring facingands toa centralobservation

tower(seeFigure 2. landFigure 2. 2). The cells are illuminated and have windows on the side
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of thetower so thattheir occupantsan be keptinder constant surveillan¢Eoucault 1995:200;
Johnston 1973; Moore 1992). Importantly, the central observer in theisearcealedsuch

that the Panopticon maximizebservation while restricting the prisoner’s knowledge of when

they are actuallypeing watchedBecause the tower is always visibleg prisoners are put into “a

state of consoius and permanent visibility” (Foucault 1995:2@here theyfeel as if they are
constantly being observed. This allows power to be exerted in an automatic and anonymous way

—there doesiot have to be anyone physically present in the towemére threat of consta
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Figure 2. 1: The original plan of Bentham's Panopticon prison. Originally Bemtijam 1843:172-173).
Image is now under Creative Commons Public Domain Mark 1.0J8Bxpired. Retrieved
https://commons.wikimedia.org/wiki/File:Penetentiary Panopticam.fig
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Figure 2. 2: Panopticon style prison in Arnhem, The Netherlands. Photo by Rob Oo on Fliekede
from https://tinyurl.com/27xcbyy8Accessed under Creative Commons Attribution 2.0 Generic license
https://creativecommons.org/licenses/by/2.0/

surveillancegenerates selfconsciousness among the prisorieeggets thento conform their
behaviorto acceptable standardghis acts as a disciplinary mechanism that coerces people into
selfregulation without the need for physical force (Foucault 1995203 —Pierce and Matisziw
2021; Semple 1993). As described by Foucault (1995:202-203), “he who is subjected to a field
of visibility, and who knows it...inscribes in himself the power relation in which he...becomes
the principle of his own subjectionfh practice Panoptic desigis applicable irany space that
requirespeople to be supervis¢Bentham2011).Examples of Panoptic architecture can be seen
in 19" century churches, domed capitol buildings, insane asylums, schools, and (@Biswves

and Van Keuren 2011; Leone 1995). If we think of monumental constructions functioning as a
kind of Panopticon, it implies that rulers and hgghtus eliteslid not even have to be physically

present or visible at the top of these structures. The threat of their potenthkbuted
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presence- the mere pereception of being watched - whale beerenough to affect people’s
behavior.

The philosopher and social theorist Michel Foucault (1995) extended the idea of the
Panopticon from an architectural desigra broader social theorswhat | am calling
Panopticism -which he saw aa “generalizable model” omiechanism of pow&(Foucault
1995:205) describing how states use visibility and surveillance to control their populations.
States aim to make their populations visible because it makesehsnT to supervise and
control (Scott 1998). Unsupervised spaces of discourse and assembly can allow for hidden
transcripts of resistang¢8cott 1990)so states create disciplibg distributing and organizing
individuals in space (Foucault 1995:14Bhis can involvethe imposition of spatialivisions
like neighborhoods and districts, but it also involves the manipulatitresé landscapés
enhance the visibility of certasreas In other words, it involves the creation of Panoptic
landscapedn this senseRanopticism functions as a disciplinary technology, used by those in
power as part of a strategy of dominatio preserve a hierarchical social ordentire urban
layouts can be seen as Patiop they elicitcompliance from subjects and mold their behavior
in ways that conform to social expectations (Foucault 1995; Graves and Van Keuren 2011).
Leone (1995) provides examples of Panoptic city planimirigs discussion dhte 18" andearly
19" century Baltimore and Annapolis. In Baltimore, a number of centrally domed buildings and
atowering monument to George Washington were constructed during the Federal Era. These
structureswvere forms of panoptic architecture. They were visible from nearly everywhere
gazing out over the population in all directions (Leone 1995:257-259). Similarly, in Annapolis, a
towering dome was added to the Marylatatehous in the 1780’shat facilitated Panoptic

surveillancg(Figure 2. 3). The dome contained many windows that looked out and down onto
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the radiating streets diiecity in a Panoptic fashion (Leone 1995:286)bothcases, these
buildingsappeared at a delicate timaen an unequal clabgerarchywas being solidified and
fixed into the structure of the new federal democracy. In Leone’s view, Panoptimbsiere

designed tdnelp sustain thidierarchy.

Figure 2. 3: The Maryland statehouse. Photo by fishfoot on Flickr, retrieved from
https://tinyurl.com/yc7cycviAccessed under Creative Commons Attribution-NonCommerical 2.0
Generic licensehttps://creativecommons.org/licensestin/2.0/

Panopticism in NonWestern/NorCapitalist Contexts

Foucault (1995:221-222sthe rise of Panopticism to the growth of capitalism and the
enlightenment. In his view, there was a historical transformation in thari¥ 18 centuries
that involved a gradual extension of Panoptic mechanisms of discipline in Elinipled tothe
formation of a disciplinary societyyhere generalized surveillance became the norm. Because

Foucault ties Panoptic surveillance to post-enlightenment Europe, it has been argued tha
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Panopticism, with its modern conceptiarfsubjectivityand privacy, may not be appropriate to
apply to pre-modersocietiegHandsman and Leone 1989). The same could be said of non-
Western or noftapialist societiesl challenge this notion by drawing on a number of studies
that apply a Panopticon perspective, or a similar focus on the social impacbitity;i$o non-
Western and nonapitalist contexts.

Hutson (2002) discusses potential Panoptic planning at the pre-Hispanic site of Monte
Alban in Oaxaca, Mexico. He cit®anton (1978), who noted that monumental constructions
(large mounds) were spaced evenly throughout the site, in a regular plan that exposedlalmost a
residential households to at least one of them. The mounds were also constructed ihn natura
elevated areas, which would have been ideal for surveillimed!, they seem to have been
positioned in a way that made them highly prominent symbols of domination on the landscape
(Hutson 2002:62).

Kantner and Hobgood (2016) conduct a GIS viewshed analysis of Ancient Puebloan
tower kivas in New Mexico. These structures emerged in the |&teehitury CE associated with
monumental buildings known as great houses. Viewsheds from these towers do not support the
traditionalinterpretatiorthat they wer@bservation posts built for defense or communication.
Instead they suggest that they were built to be seen from surrounding householdardiey
that the towergnhanced the monumentality and visual status of great houses, helping to define
them as the social and political centre of their communMiésle this paper does not explicitly
mention Panopticism, what they are describing is essentially an ancient version of i

Finally, Pierce and Matiszif2021) apply a Panopticon perspective to the Mississippian
site of Cahokia, exploring how the built landscape may baea utilized to facilitate social

control. They model visibility using viewsheds from the top of Monks Mound to explore
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potential elite surveillance of commoners. They find that lower status areasigiely visible
from the high status areas atop the mound. They argue that this would have created a Panoptic
gaze causing people to selégulate their behavipwhich would havéelpedto maintainand
naturalizesocialinequalities

In all of these examplethe Panoptic gaze originates from monumental constructions.
see thesancient structurefunctioningin the same way as the domaaildings and monuments
of Baltimore and Annapolis. They all projected midileel messages that reinforced the social
order, and thewll got people to conform to this social order through Panoptic degise
examples also demonstrate that Panoptic surveillance was not limited to capitalistennWe
sodeties Pierce and Matisziy2021) argue this point, saying “though the precise modalities of
Bentham’s Panopticon model (and Foucault’'s subsequent social theory) may be grounded in
modern Western worldview, ¢heffectiveness of sefiurveillance based on a panoptic gaze is
both aspatial and atemporal” @2 Theyprovide many examples to support this, going back to
the Old Testamemhere Hebrews 4:13 incentivizes proper behavior by referring to the
omnipresent watchfulness of God (Pierce and Matisziw 2021:221). As another example, t
discuss how Roman and Greek watchtowers were used for survedlaohte reinforce class
hierarchy. They also explain how the Western Apaele¢h® mountains as extending a
perpetual oversight onto the land whreimedies bad Ibavior Gee Pierce and Matisziw
2021:221-222 for their citations and more examples).

From the discussion aboveseems clear that some kind of Panopticieay be, and
may have been, operating in many contexts, including in ancient socleties.clear, in ancient
times, this was not thexactPanopticism described by Foucault. Bigecificmodel was

grounded in Western society, and we should not arbitrseik toextend it back in time.
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However, this does not preclude us from identifying similar Panspsiemsf surveillance in
the past and using a comparative perspective to speculate about their operation, and how they
may have affected behavidris is the approach I take in this thesis. | apply a Panopticon
perspective to the ancient city of Angamucthe Lake Patzcuaro Basifi Mexico. | investigate
whether Panoptic surveillance may have been utilized in this study areaeabanism of
power which contributed to process#social controbnd state integratiomgain, this is not
the exact Panopticism described by Foucault. It is something similar, operatirthevsame
underlying principles.

| shouldalsonote that a Panopticon perspectbaa make it seem likgower and
domination are absolute and all-encompasdfigr all, Foucault’s theory did naxactly
address the potential oésistancePreviously,| mentioned that middievel messages were not
necessarily internalize@s unquestioned truth by passive subjects. | believe this is also true for
the Panoptic gaze. While the constant threat of surveillance may have coerced meninfmeop
appropriate behavior, this was certainly not the case for everyone. People could chaose to ac
differently. They could choose to resist, contest, negotiate, and demystify elite ideologies in
many outright or subtle ways (Giddens 1979; Hutson 2002; Scott 1985, 1990). Hidden
transcripts of resistance could underly masksompliance These could include actions like
speaking with double meaningseatingfantasy spaces in myth and legend, footdragging, and
sabotage (de Certeau 2011; Scott 1985, 1990). Instead of seeing monumental constructions as
projections of elite ideology, Hutson (2002:66) mentions how commoners might ihakead
celebratd them as products of their own labor, or the labor of their ancestors. In other werds, t
messages projected by monumental constructions may have been interpreted in varying ways.

Even if monumental structures did successfully project midiel messages dra Panoptic
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gaze, Hutson (2002:668) gives an example dfow commoners may have counteracted this. A
Monte Alban, during a time of rising inequality and elite domination, the domestic angretect
shifted to private, enclosed, inward looking structures. Hutson sees this shift as egfdence
commoners purposely taking large monuments out of view — physically averting the
effectiveness of Panoptic surveillance. In general, focusing on domination arghessisinds to
simplify and dichotomize the nuanced reality of politics and power relations (Brown 1996;
Hutson 2002; Ortner 1995)his thesishowever, does not focus on the nuanced activities of
commoners but rathéroad strategies of social control and the intentionality of elites. While this
may emphasize a top down perspective of dominaltiam, not dismissing the possibility of
resistance and other forms of agency on the part of commoners. | want to acknowledge, but not
focus on, this side of the story. In this thesis, when | talk about Panoptic surveillanbe and t
projection of middldevel meaning, | am stating an ideal case. These were rata@mpassing
processes that affected everyone in the same way. The reality was more cbotdleannot

address these details here

Chapter Summary

| started this chaptdyy drawing on Rapoport (1990) and explaining how the built
environment has associational aspects that communicate meaning. As archizeolbgn
examining the ancient built environment, we try and decodetheaningdo understand how
the built environment shaped the social life of its inhabitants. According to Rapoport (1990),
there are different levels of meaning communicated by the built environment. Mganiele
this thesis are middlevel meanings, which rafe to power and status, and low-level meanings,

which direct behavior. | argued that in ancient contexts, monumental constructions
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communicated middievel messages about the power and status of rulers and the elite. They did
this in part through their height and visibility. These messages reinforced the saoeaialyie
and naturalized ideological control. | also argued that monumental construttionsunicated
low-level meaning through Panoptic design in a Foucauldian sense (FoucaultJi89bke he
domed buildings and monuments in Baltimore and Annapolis, monumental construerens
positioned on the landscape in a way that maximized their visibilit\s created a sense of
perpetual surveillance for commonengen if nobodyvasphysically watching them. This threat
of constant surveillance acted as a disciplinary mechathiatoould leadpeople to conform
their behavior to acceptable standards. | suggested that by communicatingleviddieessages
and facilitating Panoptic surveillana@ponumental constructions were able to both reinforce the
social order and coerce people into sustaining the social order. Together, thessegroce
operated as a strategy of social control and domination for ancient rulers, althastghcesand
alternativeactions were certainly possible.

In this thesis, | will apply these theoretical conceptth&ancient city of Angamuco,
located in the Lake Patzcuaro Basinvid@xico. FromtheMiddle to LatePostclassic period
(1100 - 1525CE), this areavas undethe dominion of th€®urépecha Empire, which makes it an
appropriate case for investigatipgocessesf social controlnd state integratiorespecially
relating to the built environment and visibilitgefore doing this however, it isiportantto
provide necessary background information about the Lake Patzcuaro Basin, Angamuco, and the

Purépecha Empir@his will be covered in the next chapter.
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CHAPTERS3: THE LAKE PATZCUARO BASIN AND THE CITY OF ANGAMUCO

Geographic Context

The Lake Patzcuamasinis a smallclosedintermontane basin in the volcanic highlands
of the Central Mexican Altiplano. Located in the modern Mexican province of Michoacan
(Figure 3. 1) the lake basicoves an area of around 928 Kmith elevations ranging from
around 2033 to 3000 above sea level (adllrisher et al. 2003)he basin idelieved to have
been formed byolcanic activity, specificallyava flows that dammed drainages of the Rio
Lerma during the Pleistene(Bradbury 2000). The region ¢éharacterized as humid temperate
with rainy summers and dry winters WHUDJH WHPSHUDWXUH YDUBaMY EHWZHH
rainfall averages 900 1250 mm per year (Pollard 19938e lake itself is eutrophic to
hypereutrophic with an average depth of 4.6 m (O’Hara et al. 1993). It also bigmifioant
surface inflow owoutflow and seems to be largely maintained by groundwater and rainy season
runoff. While it's water leveland salinity have fluctuated over time, the lake has never been dry
throughout the Holocene, thus its deposits preserve a valuable and well documented sgdimentar
record of past lake changes, climate, and human occugBtiadbury 2000)The area
surrounding the lake is characterized by sloping volcanic cones and lava flows of predgminantl
basaltic compositiofFigure 3. 2)The natural vegetatiotonsists mainly of pine-oak woodland
on the lower slopes and forestwith some pine on the upper slopes above 2250 (sasket
Perrott et al. 1989; Watts and Bradbury 1982). Pollard (1993:63-73) divides the LPB into six
environmental zones that would have been present during the thakagiry. In order of
increasingelevation these are: open water, {tded marshiakeshore, lower Sierra slopesr(gt

oak forest), upper Sierra slopes (pine-oak forest), and the alpine (fir fateskpwer slopes of
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Figure 3. 1: Location of the Lake Patzcuaro Basin in Mexico

the basin are characterized by dark reddhisiwn clayey soils known aharandaor ‘red-earth’.
These are formed from the weathering of volcanic rock and they are highly suscepéitdsion
when cultivated (Pollard 1993; Street-Perrott et al. 1989). The basin also conliawsbyewn

humic andosols on the upper slopes, &unglri or ‘yellow-earth’ soils, the latter of which are

the most productive due to their moisture retention properties (Pollard 1993).
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Figure 3. 2 Aerial view of the Lake PatzcuaRasin (© 2009 LORH-PB Project)

Pre-Hispanic Occupation

Our knowledge of the pre-Hispanic occupation of the LPB comes mainly from two
sources: archaeological investigations and ethnohistoric documents. The primary ethaohist
document is th&elacion & Michoacan(RM) (Alcala 2000). This invaluable document is
believed to have been written between 1540 and 1541 by Fray Jerénimo de Alcala, a Franciscan
priest who lived in Michoacan for several years translating and recording thel officiatives
of the Purépecha. The document was only written atarityyears after the arrival of the
Spanish in Michoacan. THeM contains three parts: the first, which is mostly lost, discusses the
state religion. The second part is an official history of the Purépecha Empirdsrmmnding to
the Spanish conquest, and the third patusses aspects of Purépecha society such as
governorship, marriage customs, and death praclitesRM alsacontains 44 illustrationthat

depictpre-Hispanic Purépecha lif§Vhile the RM has been amtegral resource in the study of
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the Purépecha Empire, its accuracy and authenticity havegbestioned. The second part of
the text is a transcription of a spediht waggiven by the chief priest every year at a monthly
festival. In this speech, the priest would relate the origin story, or offictairjof the Empire
(Haskell 2008a). According to this narrative, there were migrations of semi-nomadic
“Chichimec” populations into the LPB sometime during Mhiddle Postclassi¢seeTable 3. 1).
These populations split into factions, and one of thebe vacusechdeagle) lineage- came to
dominate the region, defeating several other chiefdoms under the leadership oliteehentt
Tarnacuri.The nephews and descendants of Tariacuri then expanded their territory and
establishedhe Purépecha Empine Western MexicdAlcala 2000; Haskell 2008a).

This narrative should not be taken as a literal representation of pastavénas likely
meant to justify and legitimate thele of the royal dynastyt should be seen as a selective
representation of historical events, probably infused with some mythology. In this bense, t
testimony of the indigenous narrators should certainly be seen as biased (Haskell\X@08a)
have developed a better understanding of the occupational history of the LPB and theriormati
of the Purépecha Empire through Iélsan literal reading of the RMntegratedwith
archaeological evidendeom several research progranifese include archaeological projects
carried out in the LPB (Fisher et al. 2003; Fisher and Leisz 2013; Pollard 2008; Pollard and
Cahue 1999),sawell as bythe Centre cEtudes Mexicaines eCentraméricaine@CEMCA) in
the nearby Zacapu BagiMichelet 1998; Michelet et al. 2005), and salvage programs carried out
by the Mexican Instituto Nacional de Antropologiae Historia (INAH) in the regibis.
archaeological research halso bensupplemented by other colonial documents such as the
Relacionesseograficasof 1579-1580, the Caravajal Visitation of 1523-1524, and the early

encomienda grants of 1523-1525 (see Pollard 1993:18 for citations of these documents).
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Table 3.1: Chronology of general piidispanic periods across Mesoamerica emesponding local
phases in the LBP.

Period Local Phases

Late Postclassic Tariacuri (1350 — 1525 CE)

Middle Postclassic Late Urichu (1000/1100 — 1350 CE)
Early Postclassic Early Urichu (900 — 1000/1100 CE)
Epiclassic Lupe-La Joya (600/700 — 900 CE)
Middle Classic Jaicuaro (550 — 600/700 CE)

Early Classic Loma Alta 3 (350 550 CE)
Late/Terminal Preclassic Loma Alta 1 & 2 (150 BCE — 350 CE)
Middle Preclassic &KXSLFXDUBO0 BCE)

The earliest potential evidence of human occupation in the LPB comes from a sediment
core extracted from Lake Patzcuaro. Watts and Bradbury (E982)zed the core amubteda
significant decrease in Alder polleroand 5000 cal B.AReanalysis of the same core in
(Bradbury 2000) reaffirmed the decline. They suggested that this could indicateatimegabd
Alder trees, potentially for agricultural purposes. However, they also noted thikgtdiiree could
have been caused by abnormally dry climéte earliest evidence of maiagriculture in the
LPB comes from Zepollen found in the sanwredatingto 3500 B.P (1550 BCEjyhich falls
into the Early Middle Preclassperiod (Bradbury 2000; Watts and Bradbury 1982e
appearance of Zea was accompanied by an influx of iron rich red clay and a rich faypaatic
suggesting that the introduction of agriculture resulted in a phase of soil erosion. Thégtede

that once pine forests were burned to make room focwdgre, eroded soil surface material
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would have moved downslope and accumulated on the lakebed, causing lake eutrophication
(Bradbury 2000; Street-Perrott et al. 1989; Watts and Bradbury IB82)presence of this
pollen suggests that the region was probably inhabited by sedentsgnisedentary farmers,
although no archaeological evidence has been found in the LPB to confirm this. Pollard (2008)
believes this population was culturally part of the Chupicuaro tradition, whose sitdscleave
found in the Bajio region and the Cagb BasinThey are best known from the site of
Chupicuaro in Guanajuato (Darras et al. 1999; Porter Weaver 1969), where 400 burials were
excavated from a cemetgiBeekman 2010:60). Although no Chupicuaro sites have been found
in the LPB, their material culture seems to indicaistinuity with ater Purépechiahabitants.

The Late Preclassic and Early Classic permmsespondo a new local phasealled
Loma Alta(150 BCE — 550 CE).oma Alta material culture has been found in the Patzcuaro
Basin, the ZacapBasin, Morelia, the Cuitzeo Basin, and other areas of central and northern
Michoacan(Pollard 2008)In the LBP, Loma Alta materials have been identified at the sites of
ErongaricuardPollard 2005a, 2005b; Pollard and Haskell 2006), Urichu, and possibly at
Tzintzuntzan(Cohen 2016:43; Pollard 2009)he Loma Alta type site is located in the Zacapu
Basin, where researchers have found an architectural complex with a sunken plaizal a cen
platform and altar, distinctive burial practices, and evidence of long désteade (Arnauld et al.
1993; Carot 2001; Carot and Fauvet Berthelot 1996; Pollard 2008). Pollard (2008) sees this as
indicative of he emergence of social ranking in small scale agrarian societies. The
documentation of Loma Alta in many parts of Michoacan suggests this was a period tbtransi
between the earlier Chupicuaro socieéied the later societies of the Late Classic and
Pastclassic (Pollard 2008). There is also evidence that Loma Alta sotiatiennections to

Teotihuacan. This is seen froheotihuacan style ceramigs Michoacarthat may have been
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imported or emulated, and the presence of Loma Alta phase artifacts identifesmtiatiacan
(Beekman 2010:66).

The Middle Classic and Epiclasgieriods correspond to the local Jaracuaro and Lupe
phasesrespectively (550/600 CE — 900 CH).general, this was a period of great change across
Western MexicdBeekman 2010). In the LPB and surrounding areastithesspanis defined
by increasing populationgcreased number of settlemerasdthe emergence oanked polities
with local elitesengaged in macroregional exchange systiasimported luxury goods. From
500 — 700 CE, local elites throughout central Michoacan shared a heritage from #re earli
Chupicuaro and Loma Alta societies. Tisiseflected in the dominance of primary extended
burials (Pollard 2008). By the Epiclassic thesgs a dramatic shift as elites started tdbeed
in group tombsvith importedprestige goods from all over Mesoamerica (Pollard and Cahue
1999). There is also evidence of soil erosion around settlements in the scerthaesa of the
LPB. This seems to be indicative of land degradation which was subsequently managed and
repaired using strategies like terrac{fgsher et al. 2003). During the Epictas the Zacapu
Basin experienced a significant increase in population and settlements inthedapgpearance
of multiple sites with plazas and ballcouf@ohen 2016; Pereira 1999). Around this time, we
also see the appearance of ceremonial cetttersghout Michoacan at places like El Otero, Tres
Cerritos, and Tingambato (Pollard 1993). These centers show a continued influence from
Teotihuacan in their artifacts and architectdneey variably contaitalud-tableroarchitecture,
plazas, pyramids, large group tombs, and ballc§iseros 1975; Pifia Chan and Oi 1982;
Pollard 1993:7-10All of this suggests increased processes of social differentiation and the

emergence of territorially discreted competing polities throughout the region (Pollard 1993).
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The Early to Middle Postclassic corresponds tddbeal Urichu phas€900 — 1350 CE).
In the LPB we again see the number of sites and area of occupation increlase 2POB) with
new settlements being located on islands and lacustrine soils that were expdseal hagor
lake regressiofFisher et al. 2003fzeoarchaeological researchthe LPBindicates thatdke
levels were at their lowest since tirst human occupation of the basin and soil erosion was low
and centeredround settlements (Fisher et al. 2003; Pollard 2008). Duringgtieellrichu phase
(the Middle Postclassid 100 — 1350 CEhere was aexpansion of settlements onto defensible
upland zones like the rough and barren landforms derived from ancient lava flows, locally
known asmalpais(bad land).This was probably caused by population pressure and competition
for resourcegCohen 2016:47; Pollard 2008). Similar developments occurred in the nearby
Zacapu Basin, wher@ great increase in the number of uplamalpaissitesis documented
(Michelet 1998; Michelet et al. 2005; Pollard 1993:13). By 1200 CE, the Zacalpais is
believed to have contained up to 20,000 people living in 13 sites, covering aroudd 5 km
(Migeon 1998). Sunken patio architectatsodisappeared and was replaced by densely packed
square rooms with porticos (Pollard 2008). According to Pollard (2008:224), during this period,
the Purépecha cultural heartland really emerged, composed of several compefiywgiciall
state societies with patterns of leadgosdmd control in fluxThe RM claims that during éh
Middle Postclassiadhere were a series of migrations of fRurépecha populations into central
Michoacan including the ancestors of the royal Tarascan lineageati@sechdAlcala 2000;
Pollard 1993:13). These migrations are sycificallyvisible in the archaeolacpl record
althoughrecentlyit has been theorized that the movement of settlesy@rib the Zacapu
malpaismay represent a migration of new populations into the area (Cohen 2016:68; Jadot

2016). This could potentially correspond to the RM narrative whitshdkoutside populations
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moving into the Zacapu area during the Middle Postclassic, then leaving to go settle in the
Patzcuaro Basin where they helped establish the PurépechaErhgire may be some merit to
this theory, especially since the Zacapalpaissites were indeed abandoned, although more
archaeological research is necessageterminenow much of this origin story is myth vs
history (Cohen 2016:68ln any case, the Middle Postclassic is apparently when the Purépecha
state formedThe legendary history attributes this to the warrior leader Tariacuri (ohe of t
uacusechalite) whounited the independent polities of the LPB in the first half of the fourteenth
centuryafter a series of wars between local elites over resauradacuri’s descendants then
apparentlyexpanded the state beyond the borders of the LPB (Alcala 2000; Pollard 1993).
During the Late Postclassic Tariacuri phase (133®25 CE)ake levels in thé.PB rose
significantly, with low lying areas being flooded and occupation begstyicted tdocations
above 2040 m asl (Fisher et al. 2003; Metcalfe et al. 2007; O’Hara et al. 1993). Survey data
suggests that population density in B reached its highesvel during this periodwhile
soil erosion remained low due to large scale landscape modifisatioh as terracing (Fisher et
al. 2003; Gorenstein and Pollard 1983; Pollard 2008). During this pth@&urépecha state
greatly expandeils bordersbeyondits geopolitical core in thePB, setting up a centralized
tributary network that funneled resources intolttke basin According to the RM, this was
done through conquest, tributellection political marriagesaggressive acculturation, and other
methods (Alcala 2000; Pollard 1993). This top-down narrative of political integration is
guestioned by Cohen (2016), waoalyzes ceramics from the city of Angamuco arglies for a
more bottom-up process of imperial incorporatioat involved the imperial elite negotiating

with existing leaders through processes of consolidation.
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Pollard (2008)ases her model for the emergence of the Purépecha state on the
archaeological eviden@nd the narrative in the RM. Shegues that witlthe reduction of
resources due to the lake transgression, competition between existing politiéhaaigrown
fierce, anchew economic mechanisms were required to support local populations in the LPB
(Pollard 2008:225). The import and export of goods and services may have undergone a
reorganization that involved an increase in the scale of production and the possilleoresfri
thecontrol of technology, raw materials, and goodslgyoup ofcoreeliteswho would become
the royal dynastyPollard 2008:225).In this view, the existing polities in the LPB were unified
in a top-down fashion under a centralizing authoBtye argues that this may have occurred as a
“perfect storm in which thepolities of the LPBwvere drivernto conditions oemergence
leading to the formation of a complex system during the Middle Postclassic (Pollard 2008:227)
By the late 18 century, the Purépecha Empire had reached its maximum edeetjng
over 75,000 krhfrom the Lerma River in the north to the Balsas River in the south (Figure 3. 3).
During this time, théurépechdught a number of wars against the neighboring Aztec Empire
which essentially resulted in a stalemate and a heavily fortified easteer Rotlard 1993).
When the Spanish arrived in the region in the eafjycihtury, the Purépecha refused to help
their Aztec enemies fend ofi¢ Europeans. After the fall of Tenochtitlan, the Spanish general
Crostobal de Olid led an expeditionary force to the Purépecha capital, arriving in 162@s@&e
of political instability, the Purépecha were not able to mount a proper defense, akththei
Tangaxuan Il submitted to the Spanish without a fight. However, while Cortés believdtthat t
empire had been conquered, the Purépecha king continued to rule in Tzintzuntzan and continued

to receive tributeThis lasted until 1530, when the conquistadofio de Guzman had the king
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executedand Michoacan was incorporated into the Viceroyalty of New Spain (Cohen 2016;

Pollard 1993; Warren 1985).
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Figure 3. 3: Map showing the approximate extent of the Purépecha Empireedglitsin the early 16th
century. Adapted from (Pollard 1993).

The LPB During the Late Postclassic Empire

The specifics ohow the empirdormed including tle mechanisms that Purépecha rulers

used to subjugate and integrate existing communities, aréefidtable andot fully

understoodIn any casegluring the Late Postclassic we see widespread evidence of the

Purépecha Empir&his isapparenin the construction of keyhole shapgttatapyramids

(Figure 3. 4 and other standardized architectural forms like plapasltars (see Fisher et al.
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2019).We also see the appearanca@bmmon elite material cultuo®nsisting ofrtifacts like

polychrome globular tripod bowls, spouted polyahe vessels, metal rattles, ear and lip plugs,

Figure 3. 4(Top) Traditional keyhole shaped yacata pyramid at Angamuco, shown from abovedio pse
Red Relief imageryvith 40 cm contourgBottom)yacatapyramid as seen from the ground (© 2009
LORE-LPB Project)

and pipes (Cohen 2016:256; Pollard 1993). These artifacts were exported throughout the empire
and consumed by regional elitekich helped tdforgea common Purépecha identity
synonymous with imperial rule.
Thiskind of imperial material culture appears at centbreughout the LPB during the
Late Postclassi@t the imperial capital of Tzintzuntzafive yacatapyramidsdedicated to the

sun god Curicaueri were constructed on a large platform overlooking the lake (Figure 3. 5).
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Excavationgarried out at the base of these pyramids uncovered artifacts associati with

Late Postclassic empif€ohen 2016:50; Pollard 2003). Other sites in the LPB such as Urichu,

Figure 3. 5 Aerial photo of the 5 yacatas of Tzintzuntzan (© 2009 LOEB Project)

Erongaricuaro, and lhuatzio also contain imperial artifacts and architeagygesting the
incorporation of pre-existing independent polities into the emyitesther this process was
more top-down or bottorap is still debatablas already mentionedt Urichu, pyramidplaza
complexes have beelocumented, and elite burials dafito the Late Postclashiave been
excavated. This hasvealecelite artifacts characteristic of the Purépecha Empire such as
polychrome ceramic vessetiecorated pipesopper/bronze tools and ornaments, spindle
whorls, and lip plug$Pollard and Cahue 1999). About 2 km north, survey and excavation were
also carried out at Erongaricuareveaing cultural deposits dating to the Taruri phaseén the
northern section of the site. These deposits conta@iogper bells, ceramic pipdmely
decorated ceramicand spindle whorls, all of which indicate occupation by imperial elites
(Haskell 2008b)At Ihuatzio,a walled ceremonial zone contains two large rectamgyramid

platforms, a long plaza, and thrg&catapyramids (Pollard 2003:371).
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Socially, the creation of the empire led to the greatest inequalities of thigpanic era.
There was a sharp division between the nobility and commoners, with the nobility being further
categorizednto the royal dynasty, the upper nobility, and the lower nol{ifttyllard2008).
Local elites from previously autonomous centers wergaghinto anewstratifieduppersocial
class. Their identity was no longer based so heavily on the import of foreign prestige goods, but
rather on locally produced goods distinctive of Bueépecha Empir@ollard 2008:225). This
transition in elite material identity has been documented in the elite burials at the sithaf U
(Pollard and Cahue 1999)his upper social classtheroyalty and thenobility — actedas the
political and administrative leaddrip of the state. They secondarily functioned as priests and
religious leaders, performing important ceremonies and rituals (Pollard T9@3¢reation of
the Purépecha state also saw the establishmemeiv ideology that made the Patzcuaro Basin
the center of cosmic powerhis ideology reinforced the power and legitimacy of the upper
class, tying it to their personal relationship with the god Curicaueri, and justifyinguigtihian
official creationmyth (the narrative in the RM) and state c(Rsllard 1993). This new ideology
went hand in hand with the creation of a state religion where the patron gods of the dominant
elite were elevated to celestial powehile the many patron deities of formerly autonomous
communities were incorporatedefevated or marginalized waySor example, the ethnic
Purépecha goddess Xaratanga was joined toabésechayod Curicaueri, reinventing them as
husband and wife. Similarly, patron deitidsother communities were incorporated into the state
religion as the foubrothers of CuricauefPollard 1993:134-135). The elevation of Curicaueri
as patron god of the state is reflected in the construction gatatapyramids at major

religious centergPollard 2008).
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Pollard (1980, 1993, 200Bglieves that during the time of empire, the settlements in the
LPB were organized into a centraliZiei@rarchical system, with administrative ceater
overseeing dependent communiti€kis settlement model is largely based on descriptions in the
RM. According to herthere were 91 settlements in the LPB during this {igadlard 1993:77).
She sees Tzintzuntzan, tingperial capital, as the main administrative center and the only true
urban settlementn her view, it functioned as an important central place and the head of a
pyramidal tribute network whereby smaller settlements passed goods and servicksgar t
settlementsAccording to Pollard (1993:82heseadministrative centers would have divided the
basin into discrete administrative unitéuch of the evidence for this comes from the Caravajal
Visitation of 1523-1524, and the first Encomienda Grants of 1523-1525, which describe pre-
Hispanic tribute networks (Warren 1977, 1985).

Pollard’sview of the Purépecha state dmel model for itdlevelopment have been highly
influential, yetthey have limitations due to thdieavy reliance on the RM\s mentioned
previously, the RM establishes a biased narrative that focuses on the royal dynasty and the
centers of settlement that were important to their sty TzintzuntzanArchaeological
research byPollard and others has been limited to a handful of isitdee LPB that were
mentoned in the RMwith little attention paid to sites that fall outside the narrative.
Archaeological researdt other sites haasobeen hindered by the fact that most are located
underneath modern settlements. This has led scholars like Pollard to the potentiadipues
conclusion that Purépechigbanism was a direcesult of the unification of the empire, and that
Tzintzuntzarwas the only true urban center (Urquhart 2015). However dissgveries have
complicated our understanding of urbanism and imperial consolidation in theRiele8ntly, a

new settlement was discovered in the lake basin, which has been called Anganmaieaciemt
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city was occupied from at least the Classic to the Late Postc{858ie- 1525 CE)meanim it

was occupied beforeluring and aftethe consolidation of the Purépechtate Importantly, it
demonstrates th#&rgeurban centers existed in the LPB before the formation of the empire,
which makes it invaluable for studying processes of urban developmeint pewal

incorporation (Fisher, Bush, et al. 2011; Fisher et al. 2012, 2014, 2016, 2017; Fisher and Leisz

2013). In the next section | will discuss the city of Angamuco in more depth.

The Ancient City of Angamuco

GeographicalContext and Ethnohistoric References

Angamuco is located in theasterrarea of the LPB, approximately 9 km from the city of
Tzintzuntzan and 13 km from Patzcuaro (Figure 3TBg site occupies two major lava floves
malpaiswhich probably formed during the Early to Middle Holocene (Neuendorf et al. 2011),
although recent research suggests it may have been as early as the Late Plarsatiees (
Uribe 2017). The rugged topography and forest canopy limit modern land use, resulting in well
preservedrchitectural remains such as house foundations, pyramids, terraces, and platforms
(Fisher and Leisz 2013)early he entiremalpaishas been modified by pelep This is reflected
in thewidespreagresence of anthrosols, or soils modified by human activity. The upper areas of
the site are dominated lygllow t'upuri mountain soils, which are moisture retentive and
productive for agriculture. Red claparandasoils, formed from the weatheringwadlcanic
rock, are common in the lower areas of the site.rmakpaisis covered by brush and scrubs,
with lakeshore vegetation dominant in lower areas, and pine, oak, and some fir woodland
prevalent on upper slopes (Gorenstein and Pollard 1983; West 1948 Late Postclassic,

when Lake Péatzcuaro was at its highest, the settlement would have been as close as 2.5 km from
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Figure 3. 6(left) location of the Angamuco malpais in the LPB in relation to other megdilispanic
settlements(right) closeup of the siteshowing the division of the upper and lowalpais, as well as
elevation(metersabove sea leveéldraped over a multidirectional hillshade.

the water. Today, it is at least 8 km from the shore.

The name Sacapu Angamuco (shortened teaAngo) was selected for the site based on
ethnohistoric referencea. colonial settlement with this name appears in roughly the correct
locationon the maps of Pablo Beaumont (1f@32.740s], although ‘Angamuco’ was probably
not the actual name of the girispanic settlement. The RM mentions two settlements in this
area of the lake basiCoringuaro and Itziparamucu — the latter of which was supposedly
located on thenalpais(Alcala 2000; Urquhart 2015). It is possible that Angamuco is in fact one

of these polities, although it might be something completely different.
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Archaeological Research at Angamuco

Angamuco was first discovered in 2007 while surveymtie easterportion of theLPB
as part of théeegacies of Resilience: The Lake Patzcuaro Basin Archaeological Pfo{eRiE-
LPB), directed by Chris Fishefrchitectural remains were discoveredamalpaislandform,
but their extent was unknow@ver the course dt009 and 2010, the LOREPB team
conducted two field seasons of full coverage pedestrian survey to better understarehthe ext
layout, and agef the structures on thiewer malpais(Fisher et al. 2009; Fisher, Bush, et al.
2011). Using traditional survey methods and mdier GPS receivers, team members were able
to map and categorize over 2,500 architectural and landscape features in an area Qustrov
(Figure 3. 7)While this was an impressive accomplishmeng tb the rugged topography,
dense vegetation, and dense coverage of archaeologitakfdhe team estimated that it would
take at least a decade to map the known area of the settlement with intensive (kétheds
Bush, et al. 2011; Fisher, Leisz, et al. 2011; Fisher and Leisz 2a18d future fieldwork
effortsandbetterunderstand the full extent of the site, high resolution LIDAR data was collected
over an area of 9 kiby Merrick and Company in 2018n additional LiDAR flight was also
conducted in 2015, resulting atal coverage of over 35 kinThe LiDAR point clouds were
processed to creadaligital elevationmodel (CEM) at a resolution of 25 cmvhich revealed
minimally 40,000 buildings and landspe features covering the entire extent ohtlagpais—an
area of around 26 kh{Fisher et al. 2017; Fisher, Leisz, et al. 2011; Fisher and Leisz 2013).
2011, another survey was conductedield verify theinitial LIDAR results. This time, LIDAR
derived products such as hillshades and high resolution digital elevation models (Dé&tels) w

used in real time by field crews, which allowed them to double tee@vered and number of
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archaeological features documen{Etsher et al. 2012; Fisher and Leisz 20T3jerall, the
three years of survey documented over 7,900 architectural features covering an area 9f 3.5 km
mainly in the western and southern portions of the site (Fisher et al. 2016, 288AYyre 3. 7)

Due to the prevalence of distinct, standardized, and recurrent architectonmsiafiothe
site, an extensive architectural typology was creatskFisher et al. 2019)eatures are initially
cdegorized as above ground; ground level; prepared open zone; or landscape feigtige. Th
followed by a number of sub-classifications including different kinds of platforms, mounds
room foundations, plazas, terraces, and roadways (Fisher, Bush, et al. 2011; Fisher et al. 2019)
Two different pyramid forms were identified at Angamuaeetilinearpyramids, and theemi
circularyacata bothof whichmainly occuron the lowemalpais The rectilinear pyramids are
the more common type, occurring in a range of sizes and configurations (Figurél\8are
believed to be temporally earligran theyacatas probably being constructed in the Middle
Postclasis. Theyacatapyramids are distinctive of the Purépecha Empiaging tothe Middle-
Late PostclassifAcosta 1939; Fisher et al. 2019; Rubin de la Borbolla 1&&EFigure 3. 4).
Structural variations of the traditionghcataform, termed “pseudo” or “protgacatas, have
also been documented at the deth kinds of pyramids are believed to have been topped by
perishable structures, possibly made out of wood and thatchshaped ballcourt has also been
identifiedat Angamuco. This probably dates to the time of empire, although earlier construction
is also possible (Fisher et al. 2019).

While it is not defined in the architectural typology, Chris Fisher has alluded to the

presencef a specific kind of architectural forathe elite complex/resideneet Angamuco
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Figure 3. 7: Areas surveyed at Angamuco in 2009 and 2011 with survey features shown for 2010,
displayed over a shaded relief.

(Chris Fisher, personal communication 2022)ese complexes were often wallethde up of
one or multiple buildings, andcated near monumental architectdrbese complexes may have
functioned in a similar manner to the Aztecpan In Aztec villages, the tecpameaning “lord
place” in Nahua, was the residence of the local administrator or hegBwears 1991). The
tecpanwas the center of village political authority, being described as the chie€s,dfie

lord’s residence, the government house, and a meeting place (Evans 1991:65). It seeens to ha
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Figure 3. 8: Example of a large rectilinear pyramid at Angamuco. a) @anwith 5 cm contours, b)
contours overlaid over a hillshade, c) field photo of the pyramid, d) reconstrbetsed on mapping.
Taken from (Fisher et al. 2019:51®jth permission.

housel the nobility/elitesof the settlementombiningresidential and politicehdministrative

functions. Evans (1991) excavated a large structure in the Aztec village of Cgaratehich

she believes was a tecpan. This building was four times larger than the other haugesnde

was quite affluent in constructi@anddecorationsee Evans 1991:89 for a depiction of what the
structure would have looked likegmith (1992) excavated a similar structure at the Aztec town

of Cuexcomate, which he interpreted as an elite residential compound. This compound contained
houses that were larger than commoner dwellings made with superior materiafsictionst

methods, and decoration (Smith 1992)elieve Purépecha elite complexes would have been
similar to these Aztec structures, containing larger more elaborate bsittaigserved as

residential and politicehdministrative centers fahelocal elites.
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In 2013 2014, excavations were conductddeven areas of Angamuco. In total, 88
units were documented, represenfimiyate and public, as well &tite, commonerand multi-
purpose contexts (Fisher et al. 2014, 20E6ur excavation areas (A, B, C, D) weoedted on
the lowermalpais and three (E, F, G) were located in upper are@gife 3.9). According to
Cohen (2016), area A was an elite domesticsgkting primarily to the Late Postclassic; area B
was a multipurpose building dating primarily to the Late Postclaasdarea C and D(located
next toa largeyacatg were part ofin elite public rituaspacedatingto the MiddleandLate
PostclassicArea C containedeveralhuman burials in front of the pyramidnd area D
contained an enclosed room considered a private elite Zhadatter was probably an elite
occupation area associated with yideata On the uppemalpais ares Eand Gwerepre-
imperial commonedomestic contexts, while area F veasommoner ritual spacpossibly

containing a protoyacatastructure.

The Angamuco Settlement Model

Based on data acquired through survey and excavation, Fisher and LeigZ¢26X3so
Fisher et al. 2017; Cohen 2016) proposed an occupational sequence/settlement modetdor the si
with three major phase$he first phase is the Epiclasstarly Postclasic (900 — 1200 CE),
where residentsiainly occupied the upper area of tmalpaiswith a focus on sunken patio
complexes similar to those documented from the same time period in the Bajio reldiexiaf
(Cardenas Garcia 1999; Darras and Fauiaiton 2005). Monumental architecture does not
seem to have been common during this period, and the uniformity of sunken patio groups does
not reflect clear social stratification through architecture. During the Mlokclassic (1200

1350 CE), there was major growth and expansion centered around several nodes of monumental
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Figure 3. 9: General location of the 7 excavation areas at Angamuco. This esapotishow individual
units. Adapted fronfCohen 2016:76, 182).

architecture with distinct rectilinear pyramid complexes similar to those documertked in

Zacapu BasiifArnauld and Faugere-Kalfon 1998). During this perioel¢ seems to have been a
significant increase in population throughout the upper amndrlareas of the site with more

variation in architecturgbrm, and elites tending to settle in the lower areas of the site (Solinis
Casparius 2019puring the Late Postclasgit350 - 1530 CE), settlemeatea contractetb the

lower malpaisand became focused around several nodes of imperial Purépecha architecture such
asyacatas altars, and plaza$he greater variety of architectural tyfeseFisher et al. 2019)

suggests higher levels of social stratification and an emphasis on publiactiuiies. At this
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time, Angamuco seems to have been organized like other Late Postclassic imptenial cen
throughout the LPB, indicatinpat it was incorporated into the Purépecha Empire.

Angamuco may have been occupied over a longer time span than what is suggested by
Fisher and Leisz (2013Radiocarbon dates and associated material culture from excavation
areas A and B on the lowsralpaisindicate a possible occupation during Eealy Classic
period.While the evidence is quite limited,could mearthere wasa Loma Alta phase presence

in the lower area of the siteng before tk later imperial occupatioffrisher et al. 2014, 2016).

Spatial Organization at Angamuco

The spatial organization of Angamucdagly unique compared to other Mesoamerican
settlements. It has been called a mnilicleated cityFisher et al. 2017), meaning it is organized
around several discrete nodes instead of around a single center (Harris and19#BaT here
areonly a few other examples of cities with this form of organization in Mesoamearaas
Tula, El Palacio, and Cantor{&teele 2021). Angamuco was not organized around a single civic-
ceremonial ompound, and the majority of the site does not conform to an orthogonal pattern.
Instead, the city has a more organic and ad-hoc structure (Urquhart Re¢Bjthelessis size,
complexity,andthe presence of recurrent urban forms is indicative of planned urbanism and the
large scale coordination of spa&eele 2021).

Survey, excavation, and LiDAR data from Angamuco have been used to idenésted
hierarchy ofspatial divisions within tacity that are believed to have had social significance
(Fisher and Leisz 2013). This was further investigated by Urquhart (2015), whedi&taiksted
categories- districts, neighborhoods, and complejos - based on perceived patterns in the

grouping of architecturé’he smallest identifiable unit above the level of individual structures is
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the complejqFigure 3.10). According to Urquhart (2015:49), complejos are “clusters of
architecture that are separated from each other by roads, plazas, walgmtopographic
changes”.Later interpretation by Steele (2021) describes complejos as walled, multi-room
complexes containing a clear plaza and alteat wereoccupied by a wide range of socio-
economic classefisher and Leisz (2013) state that coepps were probably composed of

people related by kinship, socio-economic status, or occupation. Urquhart (2015) used object-
based image analysis to identify complejo boundaries at Angamuco. When compared to
hypothesized complejo boundaries for the survey area which were derived by CGlersthsre

was someaelatively good alignment. This reinforces the utility of the complejo as a unit of

spatial analysis.
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Figure 3. 10(left) complejos (right) neighborhoods at Angamuco shown over psdReld Relief
imagery.

48



On a larger scale, multiple complejos can be grouped together into neighborhoods
(Figure 3. 10). These neighborhoods are bounded by larger roads, major topographic changes,
walls, platforms, and terraceand each contairemn elite residence aradcentralized public space
which includes @ivic-ceremonial compoundith a pyramidplaza compx. Neighborhoods are
alsomultifunctional and contain both commoner and elite architecture (Fisher and Leisz 2013;
Urquhart 2015).

Fisher and Leisz (2013) suggest that a third spatial uhi district— alsoexists at the
site.As thelargest spatial unit below the level of the pqliystricts contain neighborhoods with
major civicceremonial zones.

Urguhart (2015) interprets the spatial divisions at Angamuco in relation to the concept of
the Purépechieta. Theiretawas a Purépecha political entity which the Spanish colonial
sources called a ‘pueblo’. Aretawas essentially an indigenous community with a discrete
territory and political identity, ruled by a hereditary lineaggend of like a city stat¢Urquhart
2015:54) Eachireta was composed of smaller neighborhood subdivisions that the Spanish called
‘barrios’, which were ruled by their own secondary hereditary lineages. Both neighborhoods
within cities and satellite communities in the hinterland were conceptualZearrios —there
does noseem to have been any hierarchical distinction between(tbeqnhart 2015:52-54).
Purépecha cities were essentially the urban component of theitatggolities. Urquhart
(2015) argues that thform of Purépecharganization isimilar to the Nahua (Aztecyvho had
thealtepdl, which was subdivided intcalpolli (Lockhart 1992). ealtepetlandcalpolli were
alsoreferred to as ‘pueblos’ and ‘barrios’ by the Spaniskpectively

Urguhart (2015:56-69) draws &fan Zarwijk (1967) and Pollard (1980, 1993, 2003),

who point out thathe Purépechmeta actually contained twdifferent types of ‘barrios’
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(neighborhood divisionghat were described igarly colonial source3.he first was a larger
territorial neighborhoodevel unit calledanuapatzequdplural uapatzequechaThis unitwas

involved in organizing public labor and religious ceremoritgwobably had some role in

marriage regulatiorandit probably includedatellite communities ahurban neighborhoods.
Urguhartequates thesgapatzequechanitsto the Azteccalpolli and believes they correspond to
the neighborhoods identified at Angamuco. Neighborhood level units of this kind are mentioned
in the RM and have been identified by Pollard (2003:365-367) at Tzintzuntzan.

The second type of ‘barrio’ identified in colonial soureess smaller than the
uapatzequaand probably a subdivision of it. In the RM, this unit is associated with the
indigenous tax collectors called theambechalt consisted of 25 households and was used for
tribute collection, labor for public works, and the census (Pollard 1980:685, 2003:367; Urquhart
2015:62). Pollard (2003:367-3pStates that at Tzintzuntzan there is no archaeological evidence
for these units. I$e believeshey were created by the administrators of the kingdom in order to
increase central control (through the collection of taxes, tribute, and labor) in a way tha
bypassed the pre-existingpatzegechaunits, which wee primarily religious in function
Urquhart (2015:63) disagrees and argues thad¢henbechaunits existed prior to the formation
of the empire as an informal subdivision of the larger neighborhood. In his viesgéhdecha
officials were appointed by the Purépecha dtateanage units that already existed. Urquhart
(2015:66-67) reasons that the complejos at Angarbacame the basis for the units
administered by thecambechaln other words, since Angamuco and its complejos predate the
formation of the empire, and since the complejos are similar to descriptionsoofithbecha
units, it is reasonable to suggestttthee complejos became thedmbechaunits during the time

of empire—they were ceopted by the imperial administration.
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Chapter Summary

This chapter was meant to provide necessary context/background information about the
LPB, Angamuco, and the PurépadBmpre. | started by reviewing the geographic context of the
LPB, its history of pre-Hispanic occupation, as well as the data sources (the RM and
archaeological research projects) that have informed our current understantisgogd. Next,
| described the LPB during the Late Postclassic Purépecha Empire. | distiésappdarance
and spreaof imperial material culture, thenperial social structureandthe imperial ideology
and religion | also describednd critiqued Pollard’s model of the Purépastate, including her
understanding of Purépecha urbanamdthe different polities in the LPB.then discussed the
city of Angamuco, including its geographic context, ethnohistoric references, chronology of
archaeological researcand the current g&ement modelLastly, | discussed the spatial
organization of the city and how it relates to the concept of the Puréipeizha

With this context established, | will now tie everything together. The next chagiter wi
apply the concepts from thieeoretical discussion toighstudy areagonnecting visibility and the

built environment to processes of social cordirad state integratioat Angamuco.
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CHAPTER 4: SURVEILLANCECONTROL, AND STATE INTEGRATION

The city of Angamuco complicates existing models of the Purépecha state, itsdorma
and Purépecha urbanigfrollard 1980, 1993, 2003, 2008). Angamutearly existed as an
urban center before, during, and after Purépecha imperial develogiisrontradics
Pollard’s notion thaPurégecha urbanism was a result of the unification of the emipiaéso
makes Angamuco \&ery important site The ciy’s most extensive occupation seems to have
been during the MiddIPostclassicwhen thePurépecha state was developamgl expanding
throughout the LPB. This is a rather obscure and understudied period in the LPB, mainly due to a
lack of preserved evidence and a tendency to focus on thedtdblished empir@ecause
much of the evidence from this period is buried unater imperial or modern deposits, our
main source of information is the RM, which, as mentioned previoigaigt wholly reliableln
general, the RMprovides very little informatiombout the nature of Purépecha polities prior to,
and during, the fanation of the unified stat®ased on the narrative, we knowsbeolities
were centeredround individual settlements, ruled by hereditary lineages, and engaged in
frequent warfare and allianc@drquhart 2015)They are portrayeds a series afompeting
smallscalechiefdoms ruled by highly ranked local chiefs. Isif somewhatunclear how thes
politieswere consolidated into a unifi®urépechatate during the Middle Postclassidis is
why Angamuco is so important. Because it is so well preserved, it provides a window into how
this emerging political regime secured its authority and integrated local popuiatibesLPB.
Cohen (2016) studied ceramics collected friangamuccandargues that since ceramic
form and decoration become more diverse in domestic and public contextsetiraeframe of

state formationit suggests that the city went through a bottom-up procestatefintegration.
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Ceramic dversity is higlerin Middle and Late Postclasselite contextghanin earlier
commoner contexts. Cohen takes this to mean that a wider variety of pottery forms and
decoration were used during the time of empire, indicdbiajeaders of the emergent state
negotiated with existinglitesand commuities, exploiting existing ceramic syste@asthey
established their control over the LBFhis stands ircontrastto a topdown centralizing process
of political economic integratigrwhich would be reflected in an increased standardization of
pottery forms and decoration. Cohen (2016:255) argues that this bottom-up process of
integration would have involved telers of the Purépecha statgablishing their authority
through co-option and manipulation of ottharal elites.lt is unclear who thedeurépechaulers
actually were. According to the RM, theserehigh ranking members of the migrargcisecha
lineage although there is narchaeologicaévidence to support thisleverthelessthe
appearance of distinctive elite material culture like elaborate spouted vasskise
construction of new kinds afnperialarchitecturewere an important part of the integration
processIimperialartifacts were used duringual activities such as feasts, offerings, and burials,
which would have taken place on or near imperial architecture. Local elites were parge ch
these practices and given high status items as a wayapticw them and incorporating their
local populations into theew Purépecha ideological system (Cohen 2016:255-256).

| agree with Cohen’s argument thme-existing populations in the LPB were
incorporated into thetatethrough bottom-up processes. | also agreeithgerial architecture
playeda role in thisHowever, | think iis possiblethatprocesses of state formation and
incorporationalsooccurred in dop-down mannefTheseare not mutually exclusive options. |
suggest that on one hand, #raergent Purépecledite negotiated with local elites and

commoners, co-opting their allegiance through ritual activity, and co-opting existingsyste
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production in a bottom-up manner as Cohen argues. At the same time, | believe that populations
could have been brought undgate controthrough the top-down exercise of power. | do not
meanthrough warfare or violent conquest, rather | am referring to moreesarudl indirect
mechanism®f power that coerce local populations into subjugafitwese include Panoptic
surveillance andhe projection of middle-level meaning through the built environrfsae
chapter 2)The construction of imperial architectudtaring the Middle td_ate Postclassiaould
have beerkey to this.The most effective kind of imperial architecture for projecting middle
level meaning and facilitating Panoptic surveillance would have been monumentalctoorstr
like pyramids. Survey and excavation at Angamuco and other sites stigggstramids were
associated with the Purépecha elite, and thus were probably built under theifloeder.
structurescertainly helped co-opt local elites and their populations thrthagtitual activity that
was performed at theasCohen suggests), bubelievethe structures themselves (as opposed
to the activities taking place in or near theatgpomay havdacilitated a kind of top-down social
control through their physicaresenceMy hypothesis ishatstarting in the Middle Postclassic,
emergenPurépechaulers may have placed monumental constructoonthe landscape in a
way thatwas favourable for Panoptic surveillance amddle-level messagingrhis couldhave
beenaccomplished by placing the structueighly visible locations, emphasizing their
verticality, and enlarging their viewsheds. Observers caught in these viewsheds would look up at
these stratures andnternalizemessages about the power of skete The visual connection
would also generate a Panoptic gazeperpetual sense of being watchédat wouldencourage
observers to conform their behavior to acceptable standards within thecialosder | believe
this could have started with the construction of the rectilinear pyramids acrasslipeisand

continued with the later construction of yécatas
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| imagine this functioning in a similar mannerthe temples at Maya sites which, as
discussed in chapter 2, were made to be highly visible. In Maya inscriptions, the glypH “to see
(ila-aj or y-ila-ji) was always associated with someone of high-status, like an overlord. The
power ofMayarulers was associated with their ability to see and be(stmrston et al.
2006:172-173)If there was a similar connection between visibility and power among the
Purépechawe would expect themonumental constructions to be placed strategically on the
landscapesuch that their viewsheds woullé large anéncompass commoner arelasvould be
reasonable to suggest that these viewsheds vatad@éncompass areas of high traffic flow, like
major roadsas well asareas of congregatiand activity If the dat&rom Angamuco support
this, it would suggesthatthese mechanisms of powePanoptic surveillance aride projection
of middle-level meaning- may have been used to help incorporate populations at Angamuco
into thePurépecha statand to sustain imperial control thereaftewduld suggesthatwhen
Purépecha ruletisegan to take control of the region in the Mideatestclassicthey manipulatd
the built environment — by constructing new forms of architecture and making them highly
visible - to emphasize symbols sfatecontrol onthe landscapesubjugating existing populations
through an indirect, yet top-down, exercise of power.

The site of Tzintzuntzan conforms well to this hypothesis based on evidence collected by
Pollard (1972, 1980, 1993, 2003). At Tzintzuntzan, Pollard noticed patterrieatimes of the
built environment which allowed her to divide her surviégssinto spatially discrete land use
zones(residential, manufacturing, and public), including three kinds of residential zones: low,
medium, and high-statuBollard believes thahe‘Santa Ana platformlocated in the largest
high-status residential zonence contained the residence of the Purépecha king and his family.

She bases thessertioron illustrationsand textin the RM,which indicatethatthe houses of the
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king were located on a large artifdl platform or paticeparate from the main temple complex
(seePollard 2003:351). Material remains found around this platformraather highstatus
residential areas include iterolsaracteristic of elitesuch as ear/lip plug fragments and highly
decorated ceramigs unusual forms (Pollard 1993:35). The main public zone at Tzintzuntzan is
located on the northwest slopesaahountain calle€erro Yaguarato and includes anotlaege
artificial platform. This platform exhibits careful planning atwhtains the main temple complex
with five yacatapyramids (Figure 3. 5), several burial chambers, and a series of rooms and
mounds which probablstored ritual paraphernalia aservedashousingfor priests(Acosta

1939; Cabrera Castro 1987; Gali 1946; Noguera 1931; Pifia Chan 1963; Pollard 2003:357; Rubin
de la Borbolla 1939, 1941Religious ceremonies are believed to have tgdane on this

platform, and high-status individuals were buried within and neardbataswith elite artifacts

like pipes, ear and lip plugs, and polychrome ceramics (Pollard 2003:351, 357). Pollard
(1993:53) states that the main platform at Tzintzuntzan can be seen frontsatifphe pre-

Hispanic settlementhile no viewshed analysis has been done to verify this, it does seem
indicative of Panoptic planninghe decision to place the fiy@&catapyramids on an elevated
platform on the slopes of a mountain, enhancing their visibility across the site, veas\cext
random. While these pyramids obviously had religious significance, they were also sgmbols
imperial powerand domination. | believe their location on the landscape supports my hypothesis.
Pollard’s assertion that th®uses of the king @relocated on the Santa Ana platform further
supports this hypothesis. Elevating the king’s residence on a large platform would have made i
highly visible. This could have generated an effective Panoptic gaze emanatindrkimgt

himself which surelygouldhave encouragedppropriate’ behavior.

With this knowledge of Tzintzuntzan, it stands to ask whetinaiasi evidence can be
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found at Angamuco. Were monumental constructions positioned in a way thatoasable for
Panoptic surveillance amdiddlelevel messagingPam interested in both the rectilinear
pyramids and thgacatasat AngamucoThe rectilin@r pyramids are believed to have been built
during the Middle Postclassic when the Purépecha state was first consolidatied Bt
Consequently, believe thg may have been designadd plannegdat least in parto reinforce
state power and social mwol. Theyacataswere constructeduring the Middle td_ate
Postclassiand seem to have become the main symbols of imperial power on the landscipe, so |
would be reasonable tihink that they might exhibit Panoptic planning. Analysis of the
Angamuco pyramids by Friedl (2019) suggests that their locations are indicative of deardina
urban planning with celestial processes in mind. In other words, they were positioned to
communicate high-level meaning (Rapoport 198@iedlrestricts her analysis to higével
meaning, but | believe the pyramid locations may have also been chosen to communicate middl
and low level meaningespeciallybased omerstatement that pyramids tend to be located in
naturally elevated aredBriedl 2019:45).

The other obvious monumental construction at treeisitheballcourt It is unclear
whether thisstructurewas builtduringthe time of empirgbut it was certainly important during
this period. Since it was probaldysignificantarea of congregation and ceremonial activity, | am
interestedn examiningts visibility as well | also want to broaden my analysis to include other
forms of imperial architecture, specificaljite complexes. Iseems unlikely that these
constructions were ‘monumentaf’ scale, but they are nevertheless impdrtéhey were built
under imperial rule (probably during the Late Postclassidwereassociated with the

Purépecha elitavho probably would have spent a great deal of time within them. They too may
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have actecs symbols of imperial power on the landscape, so | want to investigate whether they

werepositioned in highly visible locations.

Chapter Summary

In this chapter | have presentetlypothesigelating the visibility of monumental
constructions and oth&rms of imperial architecture to processesadial control andtate
integrationat Angamuco which | will now review. | hypotsige thatmonumental constructions
and otheforms ofimperial architecture malyave been positioned to be highly visibletoa
landscape in a way that was favourableFanopticsurveillanceandmiddle-level messagingf
the data support this, an argument can be made that these mechanisms of power weee used as
form of topdown social control that helped integrate existing populations into the emergent
Purépecha statd@ his would suggest that the exercise of power and control in the Purépecha state
did have top-down and hierarchical aspects, and that visibility, and its manipulation inltthe bui
environment,wereintegral to thisln order to test this hypothigsl performed a GIS visibility
analysisusing ArcGIS Pro software (versions 2.8 and 3.0). In the next chapter, | describe my

methodology.
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CHAPTERS5: METHODS

The preceding chapters haastablished aypothesis about visibility, and how its
manipulationcan be used as a mechanism of social coatrdIstate integratioffrrom a
methodological standpoint, at Angamuco | needed to determine whethesthtigb-structuse
were made to be highly visible on the landscape. tHsisrequired modelling visibility from
specific locations at Angamucwhichwasaccomplished using GIS and vari@patial data
products. Before going into the detallsieed to establish sonbackground information about

LiDAR and archaeological visibility analysis

LIiDAR

LiDAR is an acronym for Light Detection and Ranging. This thesis is concerned with
airborne LIDAR, commonly referred to as airborne laser scanning (All8.is an active
remote sensing technology wkea sensoiusually mounted on a plane or helicopénjts laser
pulses (up to hundreds of thousands per second) that travebaolvit targes on the Earth' s
surface bounce off, then get reflected back to the se3wtime that it takes for the laser
pulses to travel to the target and back is recorded by the sensor. When multiplied bydlod spee
light, the range to the target is comput&fter the laser pulses exit the sensor, they interact with
different objectsuch agreesand buildings, as well as the ground. Modern LIiDAR systems
usually record multiple ‘returnger laser pulse, one for each level of surface reflection (for
example, canopy, understory, and grouad)ywell as the intensity of the reflected signal. The
position of the aircraft and its precise coordinates areratsmrded using an Inertial

Measurenent Unit (IMU) and differentially corrected GPS, often integrated into thensca
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itself. The data collected e LIDAR sensor are stored as a 3D point cJautere each laser
return is stored as a point wjtminimally, X, Y, Z coordinatesndintensity. Raw point clouds

are then processer$ing various algorithms that classify the returns based on the target they
were reflected fromThe classified point clouds are thesed to create raster dataggrsds of

pixels) that can be used in subsequent geospatial analysis. One of the most common raster
datasets created from LiDAR dasathe'bare earth’ digital elevation mod@)EM), also called a
digital terrain model or DTMA bare eartibEM is generallycreatedusing the ground returns

from the point cloud, such that the overlying vegetation is removed, allowing landscapes to be
digitally ‘deforested’.The DEM surface is created throutyjie interpolation of elevation values
from the points so thaach pixebf the rastestores an approximate elevatieaue for that

point on the landscape (Fernandez-Diaz et al. 2014; Harris 2019). The resolution of these
datasets can be much finer than products derived from-bpaeel remote sensing platforms,
making them useful for detecting the kinds of subtle topographic features that often madée up t
archaeological record.

LiDAR has been successfully applied to detechaeological features all over the world
(Devereux et al. 2005; Evans et al. 2013; Johnson and Ouimet 2014; Sadr 2016), but it has been
especially effective in Mesoamerica because of its ability to penetrate the dessedoopy
(Chase et al. 2012; Chase and Weishampel 2016; Fisher et al. 2017). In these conteRs, LiDA
provides complete documentation of the landscape rather than a saofiisngrea. This allows

archaeologists to interpret their regions of interest in their enf{icdtsise et al. 2012).
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Archaeological Visibility Analysis

Visibility studies in archaeologyave a long history which greatly predates the use of
GIS. Early stdies were quite informal, usually based around a particular researchers field
observations of what could be seen from one or many locations (Lake and Woodman 2003).
Over time,
archaeological visibility studies became more statistically focused, and therhomanistic,
focusing on cognition and experience, which mirrored the processual and then postprocessual
turns in the discipline (Lake and Woodman 2003)ese latter studies savsMiility less as an
attribute of the environment and more as a human perceptual act (Wheatley iswgd &l00).
GIS visibility studies really started in archaeologyidg the 1990’s and their development
followed the same trajectory. Early studies were quite informal, with later stoeo®ming
more statistically rigorous, addressing processual, then cogpéieeptual concerns (Lake and
Woodman 2003)This thesis combines quantitative and statistical methods with a theoretical
focus on cognition. | take the position\Wwheatley and Gilling$2000:2) who believe that
visibility refers to “past cognitive/perceptual acts that seteatbt only inform, structure, and
organise the location and form of cultural features, but also to choreograph prétticemd
around them”. In this sense, studying visibility is a means of studying past codbél@and
Woodman 2003).

The backbone of GIS visibility analysis is thiewsheddefined as “the portions of a
landscape that are viséfrom a single point or a particular set of locatioffderce and
Matisziw 2021:224). The computation of viewsheds is straightforward and user-friendly i
modern GIS software. The simplest form of viewshed is generated using a tool thatstakaeut

a raster DEM and a single observer point. With the click of a button, a binary osteuatwdl
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be generated, where cells are assigned a value of 1 ifélveya line of sight to the observer
point, and 0 or NoData if they do not (Figure 5. 1). Indlassic interpretatiqrthe viewshed
shows allthe areas of the landscape (the raster surface locations) that are visiblesfrom th

observer point, but itan also be interpreted in the reversed sassshowing all the raster

Observer Viewshed
Point 0 (not-visible)
0 1 (visible)

A

Figure 5. 1: Example of a simple viewshed with one observer point. All salsinge have a value of 1,
meaning they are visible to the obseftlery can see the observer point. All cells with a value of O
(turned transparent in this example) are not visible and cannot seeséneastpoint. Viewshed is

displayed over ahaded relief

surface locations that can see the observer point. Thisasidsbo most visibility analyses, there
is an assumption of intervisibility between the observer and the observed (Wheatldifiagsl G
2000:7) However, this in itself is a limitation of many viewshed analyses because in reality,
intervisibility does not always exist between the viewer and the viewed (\Wheaidl Gillings
2000:7).
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In ArcGIS Pro, viewsheds are often calculated using/thibility tool in the Spatial
Analyst toolbox. This tool has additional input parameters that provide more control over the
analysis. First, you specify amput surface rastea(DEM), as well as a feature class of one or
many observer location¥he analysis type cdme set td-requencywhere each cell of the
output raster records the number of observer points it can $ebserverswhere each cell of
the output raster is coded to identify which specific observer points are visible.from i
Additionally, nonvisible cells can be assigned a value of 0 or NoData; a Z factor can be
specified which adjusts the measure of the Z units if they are different fromahe X units; a
correction for the Earth’s curvature can be applied; and a refractivity ¢eefffor visible light
in air can be specified or left with a default value of 0.13. Three elevafieet/pirameters can
also be specified that affect the resulig(ire 5. 3. Let's say you are generating a viewshed
from a point at location Xirst,you have to set the surface offset or OFFSETB, which is a
vertical distance to be added to theatue of each cell. Then there is the observer elevation or
SPOT, which is the suréa elevation of thpoint at location X. Finally, there is the observer
offset or OFFSETA, which is an additional elevation to be added to the observeelevati
Adjusting these parameteaffectsthe questions addressed by the analysis. For example, if your
goal was to determine where an observer standing at location X would be able torsea ampe
the landscape, you would set the SPOT equal to the surface elevation at location XT®FFSE
equal to the approximate eye height of the observer, and OFFSETB equal to the height of a
person ¢eeFigure 5. 2a This would be consideredvéewshed fronhocation X. Alternatively, if
your goal was to determimvehere a person on the landscape would be able to see a specific

structureat location X say a tower, then the SPOT would be equal to the surface elevation at the
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tower, OFFSETA would be equal to the height of the tower above the ground, and OFFSETB
would be equal to the eye height of a person on the ground looking at th¢teekegure 5.

2b). This would be consideredviewshed tdocation X. In boh cases, the viewshed is generated
from a point at location X, but the interpretation varies depending on whether you aistedtere

in viewsto or viewsfromthe point.

OFFSETA

A OFFSETB

SPOT

OFFSETA

OFFSETB

SPOT

Figure 5. 2 Main observeparameters for visibility analysis in ArcGIS Pra) §ssessing visibility of an
observer at location XbJ assessing visibility of a tower.

With the Visibility tool, you can also specify an inner radius or outer radius, so that cells
within or beyond tht limit, respectively, will not be visibjas well ashorizontaland vertical
startand end angke

When theVisibility tool is used with multiple observepmts as input and the analysis
type set to Frequency, the result is a cumulative viewshedsufigure 5.3). As described by
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Wheatley(1995), this is essentially taking viewshed maps for each observer point and summing
them to create one surface that represents, for each cell, the numeerwees with a line of
sight to that cell. If, however, the visibility tool is used with just a single observergminput,

and the analysis type set to Frequency, the result is a single binary viewshed map for that

observer point (Figure 5).1

@ Observer Points  Cumulative Viewshed
I 1 Observer
771 2 Observers
3 Observers

Figure 5. 3Example cumulative viewshed surfatisplayed over a shaded religfach cell is coded with
a value that represents the number of observer points that can see it/ofiofiserver points it can see.
Transparent areak not have a line of sight to any observer points.

It is important to note that viewshed analysis is not without its flaws and limitations.
Wheatley and Gillings (2000) describe many different critiques and issues. One afjdhe m

issues is with palaeoenvironment and paleegetation. Viewshed analysis is almost always

65



based on a DEM of the modern landscape with the effects of palaeovegetatioiyedires or
left as a caveat. This can be problematic, as the landscape may have been siguiififeaetit

in the past, with more or less trees and other vegetation that could have affecteaswiatbhe
from where. Other issues include temporal dynamics, like changing seasons and ahch#te
previously mentioned issue of assumed intervisibility between the observer and theaybserv
which is not always realisti®heatley and Gillings 2000:6-7).

Another big issue is that of object-background clarity. Unless specified, viewsheds are
generated with no outer limit to visible distance. They show what would be theoretis#illg vi
from a certain point without considering the fact that visibility diminishes with distand is
affected by differenceim eyesight (Wheatley and Gillings 2000:%e visibility of objects is
also influenced by environmental effects, such as lighting conditions, weather, and atinosphe
extinction (the combined effects of atmospheric scattering and absorption of@ightrg
2006:406-407). The physical properties of an object, such as its size, color, and contrast with it
surroundings, also affect its visibility, as well as the placement/positionihg abject on the
landscap€Ogburn 2006:407). Issues of object background clarity and diminishing visibility
have been addressed in various walykeatley and Gilling$2000:13-16) suggested breaking
up binary viewsheds into different visual ranges that define foreground, middle-ground, and
background distances. A similar approach is the use of ‘fuzzy viewsheds’, wiheretihan
generating a binary raster with values of either 0 or 1, the raster is assignadaafiieg from
1 (clearly visible) to O (not visible). Intermediate values reflect tdeaxels of clarity(Fisher
1994; Ogburn 2006:408). Fisher (1994) generated fuzzy values using a distance decay function,
where clarity drops off with increased distance from the observer. In his modelistiaa area

of perfect clarity (the foreground) close to the observer where fuzzy values equali%. This
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represented by the distantegn Figure 5. 4. As you cross the foreground limit, you get into the
middle-ground, which extends up until the pointdalled the “crossover pointF{gure 5. 4.

Past this point you get into the background, where clarity drops off substantially, and fuzzy

Figure 5. 4Distance variables used in the creation of fuzzy viewsheds. Fissthe limit of the
foreground, where visibility is greatest, theridgthe distance added to reach the crossover point, after
which visibility degrades substantially. Adapted fr@@gburn 2006:409)

values getloser and closer to zero. Ogburn (2006) modified this fuzzy viewshed model to
account for object size. In his version, the distanceliareflects the distance at which an object

of a certain size reaches the standard limit of recognition acuity for 20/20 visierns Tine

distarce at which it subtends a visual arc of 1’ (1 minute of arc). Ogburn (2006:410) found that if
you take the width of an object and multiply it by 3440 (a distance multiplier that he derived), it
provides the distance (b bz) at which the objectubtends 1 minute of arc. Past this distance,
most people, under ideal conditions, would not be able to recognize the object. Ogburn
(2006:410) suggested using this model to reclassify binary viewsheds based on decreasing

clarity.
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Issues in visibility aalysis can also come from the DEM itself. The accuracy of the DEM
in capturing the true terrain surface ultimately determines the accuracyresthiant
viewsheds. It is important to use high resolution DEMs in viewshed analysis, as tbégmare
more accurate. Even so, DEMs can have sources of error such as sinks and etdgKafitaer
and Hobgood 2016). The use of filters on the DEM can also affect the topography, for example,
a mean filter can lower hills and raise valley bottoms, which will affect viewshddter
analyss (Wheatley and Gillings 2000:9).

Other critiques of visibility analysis tend to be more theoretical, seeing GIShaew
analysis as a kind of technological determinism, or arguing that it places too muchisraphas
vision as the primary mode of perception over the other senses (Wheatley and Gillings 2000).

It is important to be aware of these issues, limitations, and critiques when attetopting
carry out a GIS visibility analysis. It is the researcher’s respongitolitarry out their analysis

in a way that addresses and accounts for these concerns as best as they can.

Angamuco Visibility Analysis

Spatial Datasets for Angamuco

Before | dive into the actual steps of my methodo]dgyeed to review thearious
spatial datasetfer Angamuco that | used in my analys¥ost of these datasets were created
through previous theses and dissertations by other members of the LRBRieam.
Descriptions of how and why | used these datasets will come in the following sections

One essential dataset that | used was a 0.5 meteeédheDEM of the entire sité.
generated this DEM from the high-resolution LIiDAR point clocokectedfor Angamuco over

two flights. The first flight was conducted in 2010 by Merrick & Company (Fisher, Bush, et al
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2011; Fisher et al. 2012; Fisher, Leisz, et al. 2011; Fisher and Leisz 2013), encompassing about 9
km? of the lowemalpais The second flight was conducted in 2015 by the National Center for
Airborne Laser Mapping (NCALM), based at the University of Houston. This second flight
encompassed a total area of 35 koovering the entire Angamuaooalpais as well as the
malpaisof Itzira Ahuacuti to the wesThe combined LiDAR point clouds were stored as a
collection of LAS tiles which | processed myself using Global Mapper softfwarsion 21.0).
In order to visualize archaeological features, | filtered the combined point cloudtddiae
ground returns, then used this to generate a 0.5 meter DEM of the entire site. | expdrimiid
both 0.5 m and 0.25 m resolutions and found that 0.5 m produced a smootheratisnavith
fewerartifacts. This DEM was projected into WGS 1984 UTM Zone 14N, then exported from
Global Mapper as an ESRI float grid, which was converted into a TIF file iGI&r€ro
(version 2.8). To improve visual interpretation of the elevadiata, | also created a shaded relief
map, commonly called a hillshade, using the Hillshade tool in ArcGIS (Figure 5. 5ajs Thas
most commonly used visualization technique for DEMs as it is easy to derive ancein#&rpr
hillshade is created by illuminating a DEM from an artificial light souvhéch create the
impression of depth and textuffeernandeDiaz et al. 2014; Kokalj et al. 2013)his does have
limitations, as the directionality of the light souse# affect the resultsvery dark or bright
areas may be perceived with little detail, and linear features that lie parallebtrtheh of the
light source will beobscured.

Another dataset/visualization technique that | used was the Red Relief Inapge M
(RRIM), as described in (Chiba et al. 2008; Chiba and Hasi 2016). This is created through the
layering of different visualizations to enhance and empkasrtain topographical features

(Kokalj and Somrak 2019). The RRIM is a combination of 3 layers: topographic slope, positive
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openness, and negative openness. Slope is simple to derive from a DEM and represents the
maximum rate of change between each cell and its neigHkigts€ 5. 5¢). Positive openness
represents the convexity of a surface, while negative openness represents théyaufrecavi
surface(Chiba et al. 2008). To create the RRIM, positive and negative openness are combined in
the expression below to produce a new layer called-fhetdr Figure 5. 5h, where Qis
| = (Op— O)/2
positive openness anch @ negative openness. The I-factor eliminates dependency on light
direction and expresses concavity and convexity at the same time in a gray scaléeglye
topographic slope is produced, given a red color ramp, then layered ovéathe and made
semitransparent. The resulting image expresses fine to large scale topographicestyadit

with no shadows (Chiba et al. 2008) (Figure 5. 5d). While the original methodology for the

Figure 5. 5LiDAR visualization techniques. a) standard hillshdg}d,factor, c) slope, d) pseuRRIM
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RRIM is patented, a pseudo RRIM can be produced using the Relief Visualization Toolbox

(RVT) (Kokalj and Somrak 2019; ZakSek et al. 2011) found hetps://iaps.zresazu.si/en/rut

In ArcGIS Pro (version 2.8), | smoothed my Angamuco DEM using the Focal Statsti¢8
cell circular kernel with statistic type set to MEAN), which produced a new DEMawith
reduction in extreme values. The smoothed DEM was then input into the RVT, which was used
to create raster layers for positive and negative openness. These lagetemined using the
Raster Calculator in ArcGIS Pro to create dadtor raster. Next, | used the Slope tool to create
a slope raster from the smoothed DEM. To create the pseudo RRIM layer, the skEpeasas
symbolized with a stretched red color ramp anéiegt over the-factor with a transparency of
around 40 %.

| alsousedfive spatial datasets representing archaeological features at the site. One of
thesewas a point shapefile of 26 pyramid locations and 2 ballcourt locations across theigntir
(Figure 5. 6) which had been created by former MA student Alex Friedl for her thesi (
2019). It included the pyramids identified during survey exchvation as well as additional
pyramids identified manually using remote sensing imagery (see Friedl 2019 chaypteeB f
methodology). It is important to note that the additional pyramid locations identified by Friedl
have for the most part not been ground-truthed. They are believed to represent monumental
constructions, but we cannot be certain about this until more fieldwork is done. Additionally, one
of the points designated as a ballcourt by Freatbapparently misinterpreted, and is actualty
elite complex (Chris Fisher, personal communication 2021). The dataset thus had 26 pyramids

elite complex, and 1 ballcourt.
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Another dataset thatusedwasa shapefilef complejoboundaries for the lower portion
of themalpais(Figure 5. 7a). This dataset combined complejo boundaries identified by Urquhart
(2015) through an obgtbased image analysis approach, and complejo boundaries drawn out by
Chris Fisher based on survey work at the site. | also used a dataset for roaasg ¢cbgdawer
portion of themalpais(Figure 5. 7h, a shapefile of built up archaeological features for the lower
portion of themalpais(Figure 5. 7¢Figure 5. 7d), and a shapefile for reservoirs covering the
entire site Figure 5. §. The roads dataset was created by Selda@sparius (2019) through a
manual digital identification procegseeSolinisCasparius 2019:113-130)he reservoir dataset
was created bgimpson (2019) using the Hydrology toolbox in ArcGIS Desktop 10.x, and the
dataset of archaeological features was creatddahys (2019) usind-iDAR visualizations and

an open source toolbox for DEM manipulation (see Harris 2019 chapter 4).

Adding More High-Status Points

As | mentioned before, at Angamuco | needed to determine whether monumental
constructions and elite complexes were made to be highly visible on the landscape so as to
facilitate Panoptic surveillance and project mididieel meaning. This required modellitige
visibility of these structureshich | did by generating viewsheds from them. Using the viewshed
interpretation fronfigure 5. 2b, any area of the site falling within one of these viewsheds would
be a location where a person with height equal to OFFSETB could theoreticallyreddmel a
able to see the respective structure on the landskapther words, each ‘high-status viewshed’
delineates the area where that respective structure could be seen and thus jgltiektvel

meaning and a Panoptic gaze.
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Figure 5. 7 Archaeological datasets for the lower malpais of Angamuamraplejos b) roads c)
archaeological features full extent, d) archaeological featureswtodeata is displayed over pseudo
RRIM.

In order to generate these viewsheds, | neede@s$aential datasets: 1) a DEM of the
site, and 2) a point shapefile with the locations of the bBtghis structures across the site. As
described in the previous section, | created a 0.5 meter DEM for the entlvg prtacessing
theraw LiDAR datg and | acquired a point shapefile of high-status points from a previous thesis
project(Friedl 2019) However,| felt this dataset of high-status points was not extensive enough
for my analysis, especially since it only contained one elite congbebenriched it with
additional points. First, | assigned designations to each of thestagispoints using a 500 x
500 meter block grid covering the extent of Angamuco (Figure 5. 8). Each block in this grid had
an alphanumeric name which Fri¢dD19) had used to label the points in her shapéfile
adopted her naming system with slight modificatidrassigned each point a name based on the
block it fell into, what kind of feature it was (pyramid = Py, ballcourt = Ball, elite ¢exp
Ec), ard whether it was the first, second, third, etc. feature of that kind Identified iblticit
For example, the first pyramid identified in block AG76 was named AB¥6; and the elite
complex in the dataset was found in block AN73, so it was named AN73-Ec-1. In her thesis,
former MA student Lucy Steele had also identified another potential largjenesr pyramid at
the site(Steele 2021:57)s0 | decided to place a pointiiégd location to add it to the dataset. This
new pyramid was named AKy-1, bringing the total number of points to 29 with 27
pyramids, 1 elite complex, and 1 ballcourt. | also slightly repositioned some of thsthigh-
points, making sure they were at a spoeanhstructure that made sense for the generation of
viewsheds. For example, | placed points at a high speaonpyramid, and within the building

foundations othe elite complexes:or the ballcourt, the point in the origindhtaset was
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positioned down within the pit of the ballcourt. For my purpasesde sense to reposition it
directly adjacent to the pit where someone would be standing to look down into the court as well

as out across the site.

Y63 Y88
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AB65 AB83

ACBS ACBB
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AE65 AESS

AF65 AF88
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Figure 5. 8: The 500 x 500 meter block grid for Angamuco displayed over pRr&ilb

A major part ofenriching’ my dataset waadding more elite complexes. As | mentioned
in chapter 4, | wanted to assess visibility frplaceswhere high-status people would have
resided and operated, which would have includesetbiiie complexes. Sincaeéywere built
under the rule of the Purépecha elite, | was interested in whether they migbehadas
symbols of imperial power on the landscap&as able to determine the locations of two
additional elite complexes i@ohen’s description of the Angamuco excavations (Cohen 2016).

As | described in chapter 3\&en areas of Angamuco were excavated in 203! (Figure 3.
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9), including areas A and D. Cohen (2016:@d3cribes area As an elite domestic space

“comprised of large buildings and enclosed plazas, patios, and rooms...only accessible on top of
a terraced hill” Evidencesuggestshere wasan elite occupatiom this aregprimarily during the

Middle to Late Postclass{€ohen 2016:182). After talking to Chris Fishleverified that this

area was indeed an elite complex] ptaceda new pointere giving it the designation AN74-

Ec-1 (Figure 5. 9 There was also excavation area D, which contained a private elite zone with

evidence of occupation during the Middle to Late Postclassic (Cohen 2016:184-186). According

High-Status Paints
A Pyramid
@ Flite Complex

Figure 5. 9Green circles are the three points placed at the locations of elite complexesedted
during excavation. The yellow polygons trace the approximate outlines of theoafifgexes. From left
to right the points are AN7Bc-2, AN73Ec-3, and AN74Ec-1.

to Chris Fisher, this area was a large elite complex with multiple buildings. tpglaoenew

points at opposite ends of this area adjacent to different building foundations (Figure 5. 9
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| wanted to add more elite complexes to my dataset, but no others had been formally
documented for the site. To get around this, | came up with a methodology to identify the
locations of new elite complexes using the characteristics of the compldjtsethaccupied.
According to Chris Fisher (personal communication 2022), complejos containing elite
complexes would be distinguishable from complejos primarily occupied by commoners based on
their attributesThis would includeheir area, number of archaeological featmistance to
monumental architecture, and number of intersecting rbadss able to quantify all of these
attributes using the various GIS datasets for Angamuco described in the previous samely
the dataset®r complejo boundaries, archaeological features, pyramids, and roads. | also chose
to look at another complejo attribute callddsenessThis is a measure of integration and
centrality that reflects how close a location is to all other locations within a defidiecs r It
essentially calculates how intimate locations are to each other as measured alomgka net
“The lower the closeness level of a complejo...the shorter the average distantiesfrom
complejo to any other surrounding compfe{8olinis-Casparius 2019:261&loseness values
had been previously calculated by Rodrigo Solinis-Casparius as part of his PhD dissertati
(Solinis-Casparius 2019:261-265). He used the complejo laiesdand calculated a closeness
value for the centroid of eadbatureusing both 250 and 500 m radii. | was able to acquire these
datasets and found that the 250 m radius dataset was more suitable as it led to ceataaoti
groupings of complejos witkimilar closeness valug¢see SolinisCasparius 2019:262).

Based on disussions with Chris Fisher, it was determined that complejos with elite
complexesor those associated with ‘higiatus’,would generally be larger in area, closer to
monumental architecture, and highly integrated (closeness valuesith manyintersecing

roads), possibly with a high number of archaeological featliressecriteria were based on
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observations of elite complexes at the site during survey and excavation. To identifyjgemple
fitting these criterial first calculated the area of eacbnplejo in ArcGIS Pro (version 3fdom
here onwards Next, |computed the number of archaeological featwidsin each complejo,
andthe number of roads intersecting each complejo using the Spatial Joirus®al.the Near
tool to calculate the planar distance between each complejo and the nearest. pyoathel
closeness values, | took tHatasebf complejo centroids acquired from Rodrigo Solinis-
Casparius and joined it to the other comptigtasebasd on matching IDs. In the end, every
complejo polygorwas enriched witldlata for area, number of archaeological features, number of
intersecting roads, closeness, and distantectoearegbyramid.

| had an expectation fahe kinds of attribute valudbat complejos with elite complexes would
have, but | didn’t have any specific data ranges or cut-off values in Alsa.not enough elite
complexeshad beendentifiedto separate out a training dataset of representative comfueps
supervisecatlassfication. Instead, | decided to look for patterns and possible groupings in the
attribute values amosgthe complejos. | would then see if any of the graupsched the
expectedriteriadescribedabove. In ArcGIS Pro, | applied an unsupervised learning technique
called multivariate clustering to the complejos shapefile. | used the Multivariagtehg tool

in the Spatial Statistics toolbox to identify natural clusters of features baskdosotbeir

attribute values. | used the K-means algorithmlahthe tool determine the optimal number of
clusters to generate. This resulted in the complejos being grouped into five clusdrerbas
similarities in attribute values-igure 5. 10. | analyzed the attribute values in each cluster
(Figure 5. 11, Figure 3.2) and determined that clusters 2 and 5 seemed the most likely to
containelite complexes based on the criteria defined ea@iemplejos in cluster 2 had the

largest average number of archaeological features and the largest average siaksoTHesy
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low closeness values, intersected a large number of roads, and were ¢tosged pyramids.
Complejos in cluster 5 were similar, containing a large number of features, havigg arkea,
intersecting many roads, having low closeness, and being close to pyramids, except miost of the
values tended to be lower than the values of cluster 2. None of the other clustersthae attr
values that matched the desired criteria. For example, the complejos in cliestée® to have

small areas, very large closeness values, and tended to be very far away fronetie near
pyramid. This does not fit our expectations of where Isigitas elitesvould have resided at this

site.

1
I T 1 Kilometers

Figure 5. 10: Complejos grouped into five clusteepresenting similarities in attribute valugem the
Multivariate Clustering tool.
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Multivariate Clustering Box-Plots
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Figure 5. 11: Boxplots showing the distribution of values for each complejoudgtriThe colored lines
show the average values for each attribute in each cluster.
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Figure 5. 12Boxplots showing theistribution of values for each complejo attribute for each of the five
clusters.
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Using pseudo Red Relief imagery, | manually examined the complejos in clusters 2 and 5
looking for the remains of any elite complexes. | flagged a number of architecaitakiebased
on their size, walls/enclosed nature, complexity, and location. After showing thébes
Fisher for verification, | ended up identifying what we believe are 13 new etfitplexes. |

placed new points at each of these locations which increased my high-status pointsodéddase

points in total: 27 pyramids, 1 ballcourt, and 16 elite complexes (Figa®).3Jnfortunately,

0 1 2 High Status Points
e Kilometers N
@ Ballcourt
A © Elite complex
& Pyramid

Figure 5. 13: Map showing the locations of all 44 high-status points overlain on pseido RRI
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since the complejo data was omlyailable for the lower portion of thealpais elite complexes

could only be identified in this area. A close up of this lower area is shown in Figure 5. 14

High Status Points

@ Ballcourt

@ Elite complex
5 4 Pyramid

I T 1Kilometers

Figure 5. 14: Map showing a close up of the Istdtus points on the lower malpais. All elite complexes
were identified within this area.

Adding Observer Paameters to the HigkStatus Points

Now that | hactreated arnriched dataset of 44 high-status poihteeded talo one
more thingbefore | could generatay viewsheds - | needed to assign appropriate observer
parameters to each point for usehe Visibility tool in ArcGIS ProThe only observer
parameters that | usecere SPOT, OFFSETA, and OFFSETB (Bégure 5.2). To understand

why | chose certain values for these parameters, it is importeadttiethe viewshed
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interpreation that lemployed for this analysis. | choseinterpret my viewsheds like Figure 5.
2b, with an emphasis anews tathe observer point. For each of my high-status poimss
interested irmodelling where a person standing on the landscape would be abldhatsee
respectivestructure | wasnot modelling visibility froman observestanding at the top of each
structure. lis unlikely thateliteswould have been continuously standatgpther pyramids or
looking out the windows of their complexes keeping the poiomlainder constardurveillance.
With this kind of Panoptism, it is not really about a physical observer standing and watching
you, it is more abouthe perceptio that soreonecould be watchingven ifnobodyis visible.

This perception can be causedtbg presence @ structureitself, especially when it is tall and
highly visible This could have beettue for theelite complexes at Angamues well as for the
pyramidsbecause thiatterare believed to have betpped with perishable structures that
couldhave concealefotential observerdllustrations of these perishable structures can be seen
in the RM (Figure 5. 16 A similar situation exists in modern cities with security camertizey

might not

Figure 5. 15: lllustration from the Relacién de Michoacan. On the left side yoeeanpyramid with a
perishable structure on top. This image was retrieved from
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https://rbdigital.realbiblioteca.es/s/rbme/item/13166#?c=&m=&s=&c6&3§wh=-531%2C-
75%2C1959%2C1497

even work, but their presence alone (without seeing an actual observer behind tla¢ isamer
enough to make most people think twice about their actions. As another example, think about a
police station. Would you commit a crime within view of a police station? Probably not. It is
unlikely that you would be caught by someone looking out the window in that exact moment, but
the presence of the building itself is a powerful incentive to act in a certain hauilding
itself projects the power of the rule of law. This creates a Panoptic gazeatsal asform of
middle-level messaging. It makesrse to use this viewshed interpretation when thinking about
the projection of middléevel meaning because this comes directly from observing certain
structures in the built environment.

| had to assign each high-status pair8POT, OFFSTA, and OFFSETB alue.All of
these parameters are showirigure 5. 16Forthe SPOT values, | extracted the DEM height at
each point using the Extract Values to Points tool. This provided the height in meters asl
(distances in red in Figure 5. 16). For the OFFSETB valueas lable tapproximate the
averageheight of a Purépecha male during the timengiee.| got this estimate fror(Cook and
Borah 1979:144), who listed average male heights from numerous indigenous tribes in Mexico.
They listed the average height of Tarascan Janitzio males as 160 cm, and Tarascan Paracho
males as both 161.4 cm and 162.4 cm (from two different sources). While these records were
compiled in the 1940s to 196Qkey were the besistimats | could findfor the average height
of preHispanic populations. | took the average of the three height measurements which came out
to 161.3 cm or 5 feet and 3.5 inches. | decided to round this up to 5 feet 4 inches, or 1.63 meters,

which | used athe OFFSETB valuéor each highstatus poin{Distance E irFigure 5. 18.
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For OFFSETA | assigned different values depending on the kind of high-status structure
Since thgpyramidcs are stillphysicallystanding at the sit¢heir actual heiglstwererecorded on
the DEM surfacend werethus already accounted for in the SPOT valBasce each pyramid
point was placed at thtep ofeach structure, the SPOT values actualtpreéed the height of the
pyramid on the ground + the elevation of gteund surface above sea le{@istance A below
the pyramid in Figure 5. 16). As an additional height to be added to the SPOTI eakigred
each pyramicin OFFSETA value of 1 metéDistance B irFigure 5. 16)This extra meter was
to account for the fact th#ltese structures have degraded over time and have likely become
shorter than their original statulés alsobelieved that they would have been toppith
perishable structurd§igure 5. 15), which would have increased their height and visibility.
These perishable structures would have lakgr than 1 meter, whicmakes my OFFSETA
value a conservative estimate for additional height.

In the case of elite complexes, these are no longer standing structures butoaéher s
foundations on or under the grousutface.Thus, the SPOT values do not record the standing
height of these structureBigtance A below the elite complexkigure 5. 16). To gedn
OFFSETA value | needed to come uphaageneralestimate of how tall these elite complexes
would have stood. lllustrations in the RM show that buildings associated with the nobikty we
single story withtall, peakedhatch roofsigure 5.17). | also drew on more recent descriptions
of native Purépecha commoner houses which state they were constructed of adobenathstone
four-shed roofs of grass or palm thatch (Beals et al. 1944; West 1948). AdditiGmaitly,

(1992) described the construction dfaditionalcommoner house in the village of Tetlama,
Morelos, Mexico. He described the stone foundations being built up to a max height of 1 meter,

with walls that were built up to a height of 3 meters. A peaked thatch roof made of palm was
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then built up with gables about 1 meter high. Overall, the house would have stood about 4 meters
tall. Based on all this information, | conjectured that the buildingsmPurépecha elite
complexes would have been single story, made of stone or adobe, with thatched roofs of straw or
palm. If traditional commoner houses in Mexico could be up to 4 meters tall, | would imagine
that buildings in elite complexedike the Aztec tecpan would have been larger with more
elaborate decoration and taller roofs. As a general estimate, | took ghé ¢fed meters and
added another meter giving me a height of 5 meters to useCISRBETA value for the elite
complexes.
For the ballcourt, | assigned an OFFSETA value of 1.63 meters, which was thasam
my OFFSETB value, reflecting the estimated average height of a Purépechidicktieis
because the ballcourt was meally a standing structur@)stead itoccupiedan Fshaped
depression in the grounBeing able to sethe ballcourt would really mean being able to see a
person standing at the edge of the court. Since the SPOT valuestkit@ground surfacat
this location it made sense to make (OEFSETA value equal tihe height of a person standing
on this ground surfac®(stance D irFigure 5. 16).
At the end of this process, all 44 high-status points had values for SPOT, OFFSETA, and

OFFSETB stored in the attribute table. Now | could proceed with the generatiomehgis.

Genenting Viewsheds from HigkStatus Points

First, | assessed the overall visibility of higtatus structures across the whole site. To do
this, | generated a cumulative viewshed surface. As | mentioned in the sectiohawokogical
visibility analysis, aumulative viewshed surface is basically like taking individual viewsheds

for each observer point and summing them. Every cell in the raster is assigned aatahe\is
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how many observer points it can see (Figure 5. 3). Cells with high values can see a large numbe

of observer points. With the assumption of intervisibility this means they can alsmbeysee

*: High-Status Point

A: DEM height/SPOT

E: OFFSETA for pyramid=1m

C: OFFSETA for elite complex =5m
---------- D: OFFSETA for ballcourt = 1.63 m
E: OFFSETB =1.63 m

| €

DEM surface

Sea Level

Pyramid Elite Complex Ballcourt

Figure 5. 17: Diagram showing the observer parameters for the diffenestddi highstatus structures.
Hypothetical bcations of the GIS data points are also shdvaiice how the DEM height is measured in
meters asl.In realty, only the DEM surface is visible to an observer in the field. The buildmbkie
are no longer standing. Distances and relative heights are not shown to scale.

Figure 5. 16: lllustrations from the Relacion de Michoacéan showing buildingsiaesbwith the nobility. Image
were retrieved fronhttps://rbdigital.realbiblioteca.es/s/rbme/item/13166#?c=&m=&Ss=886&xywh=
531%2C-75%2C1959%2C1497
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large number of observer points, meaning they are highly visible &eléswith a vale of 0
cannot see or be seen by any observer points. At Angamuco, areas with high values on the
cumulative viewshed surfacepresenteglaces where a person standing at 5 ft 4 would be able
to see many high-status structures. In these areas, there would be a strong perception of
surveillance and a great dedimiddle-level meaningeing communicated. generated the
cumulative viewshedurface using the Visibility tool in ArcGIS Pro. | input the 0.5 m DEM and
the high-status points shapefile, and | made sure the tool used the values for SPCAHTAFFS
and OFFSETB in the attribute tablalsousedearth curvature corrections with thefault
refractivity coefficient of 0.1decausdét madethe viewshedjeneratiormore realisticl also
calculated the total visible area by taking the total numbeeltsfin the cumulative viewshed
surface and multiplying this by the area of one pixel which was 0?25 m

The next step was to generate individual viewsheds for each high-status ipcmth8re
were 44 points, it would have taken a long time to mangalherate each viewshed,Is@rote a
Python script that automated the proc@$® scipt selected each point one by arel rarthe
Visibility tool each time Since only one point was selectsda time the tool only output a
single viewshed for that point on each rkor the tool parameters | used earth curvature
correctiors with the d&ult refractivity coefficient, and | selected the appropriate attributesfield
for SPOT, OFFSETA, and OFFSETHBhis produced 44 viewsheds.

At this point | had the idea of classifying each viewshed based on disTdnsevas
meant to resolve thesue of object background clarity. As discussed in the section on
archaeological visibility analysisjewsheds are usually generated with no outer limit to visible
distance, thus ignoring the fact that visibility diminishes with distance and @eaffey tle size

of the objectl realized that | coul@dddress this by applying the fuzzy viewshed method from
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(Ogburn 2006)vhere you take #nwidth ofan object and multiply it by 3440 to get the distance
at which it would subtend 1 arcminute. Past this distance, the object theaoléticallybe
unrecognizable under normal conditions. It seemed quite difficult to discern the widtinof eac
high-status structure, so | decided to use the height of each structure instegudyivuthe
height by 3440 would give the distance at which the structure would bewotivally
unrecognizable. This could be usedlassifyeach viewshethto two distarce classes within
and beyond this limit of recognition. This would make each viewshed more realistic,cagdt w
account for the dropff in visibility with increased distance. Cells falling beyond this limit could
still be coded as ‘visible’, but it witdd be unlikely that someone standeighat location would
be able to recognize the structwigh normal eyesightinder normal conditions. In order to do
this, | had to get the standing height of each high-status structure. For the pyratnéds]yihad
the DEM height of each structure (the SPOT value), but this was in meterd aslLid
calculate the base surface heigheach structure the height of the topography at the bake
the structure — then | could subtract this from the SPOT to get the standing heightré imete
order to get the base surface heights, | generated a 0.4 m contour layer for the as#eh For
pyramid | manually examined the contours and found the elevation that best defined the base of
each structureHjgure 5. 18), thenusedthe formula below to calculate the standing height of
each pyramid.

5P=J@BAIEILRP 5216 F 5QN BA BIEP
For the elite complexes, the standing heights were the same as the OFFSETA Satuéhat |
had derived earlier. Since the ballcourt was not really a standing structurenthiegsteeigh

was also set to the OFFSETA value of 1.63 m.
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Figure 5. 18: Examples of 0.4 m contours generated for two pyramids (leftyataita
AN73-Py-1 and (right) yacata AC7By-1. The highlighted contours are the one’s chosen as
the base surface height.

Even though | had calculated standing heights for all my points, | did not end up
classifying the viewsheds by distance. This is because the shortest high-statiue $exe pt
for the ballcourt) came out to be 2.15 m tall, and when multiplied by 3440 this gave a distance of
7396 m. If you measure straight line distances from this point in any direction you find that a
distance of 7396 m is always off thelpais Since every other poieixcept the ballcourt was
tallerthan this, the outer limits of recognition would be evenrtbher awayFor the ballcourta
standing height of 1.63 led to a recognition limit of 5607.2 m. After measuring straight line
distances from the ballcourt, only three pyramids at the far northern end détfedl $ieyond
this limit. This made classifying the viewshesteanewhapointless because in every caseept
for the ballcourtthe break betweetlistanceclasses would be off thealpaisandbeyond the

area of the DEM
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Recording Attrbutes for the HighStatus Viewsheds

Now that | had viewsheds for my high-status points, | needed a way to quantify the
visibility of each structure. One obvious approach was to calculate the area ofexeshed.
Structures with large viewsheds would be visible from a greater area ofethetsith would be
better for Panoptic surveillance and the communication of meanowgever, | was also
interested in examining the kinds of landscape and architectural featuresvathin these
viewsheds. Going back to my hypothesis, if high-status structures really were positioned to
facilitate Panoptic surveillance and communicate mitiellel meaning, we would not only
expecttheir viewshedgo be largebut we would also expettiemto encompass specific areas
and features, especially areas of occupation and actftgr all, a viewshed migHte large but
if it mostly covers areas with little human presence, it would be gqagiesss a means of social
control. In thissensethe size otheviewsheds important, bugalsoits contents.

To determine the kinds of features that | could quantify within the viewshexislored
the spatial datasets available for Angamua@nded up using treame onethat| had used to
identify complejoswith elite complexesThese datasets weredmplejo boundaries for the
lower malpais 2) roads for the lowenalpais 3) built up archaeological features for the lower
malpais and 4)eservoirs for the entire si{eeeFigure 5. 6 Figure 5. J. These datasets together
represented areas of occupation and activity across the site, so if trstatighstructures really
were positioned for Panoptic surveillance and middle-level messaging, it would enslecfar
their viewsheds to encompass large numbers of these features.

| was also interested looking atintervisibility between higstatus structures would

their viewsheds encompass large numbers of otherdtéghs structured?so, it would indicate
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that visual communication was maintaifeestween higlstatus areas across the site. Overall, for

each viewshed, | needed to calculate the attribute data below.

x Viewshed aregkm?)

x Total length of roads withithe viewshedm)

x Total complejoareawithin the viewshedKm?)

x Number of built uparchaeological features within the viewshed
X Number of reservoirs within the viewshed

X Number of other high-status points within the viewshed

| haddata available for atheattributesof interest meaningl could quantify thenfior
each viewshedHowever, the various datasetsd notall coverthe same area of the sigathis
had to be done in two independent study areas: 1) the entire site, and 2) thradtpeés The
reservoirdatasetvasthe onlyoneavailable for the entire sit€igure 5. 6), while the roads,
complejos, and archaeological features were only available for the lowenpafrthemalpais
(Figure 5. 7. This presented an issue because a viewshed generated from a point at the northern
end of the site would likely cover little of the lowmalpais As a result, it would have low
counts for roads, complejos, and archaeological features. This could lead to thetatterpr
that the structure was not positioned well for surveillance and the communicationnifignea
However, this would be a skewed interpretation, as the low data count in the vieveshed w
actually caused ba lack of data in the northern area of the Jikeere were probablgomplejos,
roads, and many archaeological features in this areajusielyaven'tbeenmapped or digitized
yet To get around this, | decided to record different attributes for each studizaréiae entire
site (using the entire sample of 44 high-status points) Ireclyrdecattribute data that was
available for this area. These attributes wigréne area otach viewshed) the number of other

high-status points within each viewshed, 8)the number of reservoirs within each viewshed.
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The methodology thatusedto record these attributes is shown in Figure 5Th®.area of each
viewshed was calculated using the number of cells and the area per cell{0®Biah was
thenconverted to Krh | modified the script that created the viewsheds so that it would run this
calculation each time, exporting theea valueto a text file.l manually examined each of the 44
viewsheddo count the number of other higitatuspoints fallingwithin. To get the number of
reservoirs within each viewshed | used the Spatial Join tool. Since this tool oslyrid&ature
classes, | wrote a Python script that converted each of my raster viewshedsalyigoa
shapefileusing the Raster to Polygon tool. A secoadips ran the Spatial Join tool on each
polygon viewshed with the reservoirs as the join features and the match option set to

y m-mtus i e
POINEEWIER —  igpility ——p.  viewshed

Python script e
rins visibilit tool i 1 SOOI

44 times

kﬁs7 Record data in CSV
Determine
number of other
points ineach
viewshed
— oo

Raster to Polygon —. Vi =P  Spatial Join

Figure 5. 19Flowchart showing how viewshed attributes were recorded for tire sité.

CONTAINS. This output 44 new viewshed polygons, each one with a join count that recorded
the number of reservoirs within the respective viewshed. All of these dataeserded in a

CSV file specific to this study area.
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For the lowemalpais | drew a bounding box around this stuadga Figure 5. 20) then
worked with the 30 higlstatus points within this box as endependendamplel wrote a new
Python script that took the 30 viewshed polygons for these points and clipped eacthene to t
bounding box. This was meant to restrict the analysis to thisrkoeaach of the clipped
viewshed polygons | recordedvigwshed are&) the number of other higstatus points within
the viewshed3) the number of reservoirs within the viewshed, 4) the number of built up

archaeological features within the viewsh&dotal roadlengthwithin the viewshedand6)

S~ e R

0 05 1 2 Legend

e seeesssssssm Kilometers N
Lower study AN73-Ec-2
area D clipped A
bounding viewshed

box

Figure 5. 20: Map showing the bounding box used to delineate the lower nstljolyisirea. There are 30
high-status points within this box. The viewshed polygon for one of these poMTS8{c-2) is shown
after being clipped to the box.

total complejoarea withinthe viewshedThe values for viewshed area, number of otheh-

status points, and number of reservoirs were calculated independently from thenvdiees i
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other study area. In this case they were calculated using the clipped vie(ussiedd ofthe
unrestricted viewshejlsso they were constrained to the area within the boundingibex.
methodology for recording these attributes is shown in Figure 3h#&lareaof each clipped
viewshedwas calculated using the Calculate Geometry Attributes amol the number of high-

status points was found by manually examining each clipped viewshed. To get the number of

of 6ti:|er points in I Geometry Geometry (road
viewshed (compleja Area) Length)

—_——————— e e e e
| o o |
| Roats  Complejos I
| Ao > —3  Add Field I
Intersect = >
At P
I Qr.{tfmt w—  Add Field I
o |
Calculate area l I
Calculate number I Calculate Calculate I
|
|

Summarize Total
Area and Length

Record data in /

csv

Figure 5. 21: Flowchart showing how viewshed attributes were recorded fomiremalpais study area.
All processes within a red dotted box were automated through a Python script.

reservoirsandarchaeological featusel wrote a new Python script that ran successive spatial
joins on each clipped viewshed. Each output contained join counts for both attributes. To get the
total road length within each viewshed, | wrote another Python script that intersech

clipped viewshed with the road’s dataset. Each resulting layer contained only theguemhts
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within the viewshed area. The script then added a new field, calculated geom#tis field to

get the length of each road segment, then summed the total length of all the segments and wrote
this to a text file To get the total complejo area within each viewshed, | wrote another Python
script that repeated this process, except it intersected each clipped viewshibe womplejo
datasetthencalculatedand sumrad area valuesather than lengthAll of thesedatawerethen

recorded in a new CSV file specific to the lower study area.

Isolatingthe lowermalpaisas a separate study area also helped address another issue
since the additional elite complexes were idediusing the complejos, and since the complejo
data was only available for the lower area of the site, these elite complexes wedeaiified
in this lower area. The dataset of higflatus points across the entire site was thergfaentially
biased with a disproportionate number of points being identified on the lovadaissimply
because this is where most of the fieldwork, and therefore most of the data was from
Consequently, these points might not be representative of the true distribution sifatigh-
structures across the sitdowever, by using the lowanalpaisas a separate study area, the
viewsheds, and the quantification of their attributes,e constrained to this area. Since this
lower area has been well documented through survey and excavation, we know that the high-
status points identified heege pretty representative of theality on the groundBecause of this,
thebias isessentialliremoved when focusing solely on this lower ar€herefore, aalysis in
the lower study area should provide moiel#e results than that of the entire sigzen so,
analyzing points across the entire site should not be disregarded. The aforemention#tebias
higher density of high-status points on the lomalpais— might not be that pldematicin a
temporal sense. The loweralpaiswas the main area efite occupatiorduring thelate Middle

and Late Postclassic while the upper areas of the site were mainly occupiedreantier i
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Therefore,jt would make sense to find more imperial hgghtus structures, especially elite
complexes, on the lowenalpais Overall,it wasstill imporiantto look at both study areas.

Even with of all of this attribute data recordédstill wasn’t that useful for addressing
my research questioAfter all, | could analyzeall of the viewshed datdut the results would be
quite uninformative without a comparison to some base€lihe. is where | drew inspiration
from a paper by Jacob Bongers and co-authors (Bongers et al. 2012). They looked at funerary
towers in the Lake Titicaca Basin known as chulpas and investigated the exterditah&ki
visually dominated the landscapkéhere was an implicit assumption amsiast researchers
that these towers were made to be highly visible on the landscape, so they decided lp formal
test this through spatial analysis. They generated individual viewsheds for each tlemipa, t
combiredthem into a cumulative viewshed map. Next, they generated a sample of random
points within their study area and did the same for these. They statisticallyrednipasizes of
the viewsheds from the chulpas with the sizes of the viewsheds from the random points and
found them to be significantly different. They interpiithis as suggesting that visibility did
play a role in determining chulpa location — the towers were not positioned randomlyiamrelat
to visibility, rather they were placed in highly visible locations, allowing them to haversys
social impac{Bongers et al. 2012).

| decided to conduct my analysis in a similar manhesanted to statistically compare
the attributes of high-status viewsheds to the attributes of viewsheds genenateandom
points to look for significant differences. If found, this would indicate that kigtus structures
were not positioned randomly in relation to their visibjliby in other words that visibility
played a role in determining their locatiom&xpected that if the higstatus structures really

were positioned to facilitate Panoptic surveillance and the communication of f@dele
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meaning, their viewsheds would be larger, they would include more reservoirs and built up
archaeological features, and they would contain a greater lengthdsf anc greatecomplejo
areathan the iewsheds from random points. In other words, | would find evidence that the
structuresverehighly visibleacross the site, especially from areas of dense occupation and

activity.

Viewsheds from Random Points

In order to have a fair comparison with the high-status points, | needed to gemerate t
samples of random points — a sample of 44 points across the whole site, and a sample of 30
points within the lowemalpaisbounding box. | woul@enerate viewsheds and record attributes
for these two sampleadependently. | started by generating points across the entire site. To do
this, | created a new polygon feature class that covered theaneaiof the Angamuanalpais
(Figure 5. 22), then | used the Create Random Points tool to generate 44 random points within
the bounds of this polygon area (Figure 5right). | set theminimum distance between points
to 18 meters as this was about the closest that any two high-status points were to each othe
Next, | assigned the random points SPOT values from the DEM using the Extrac dalue
Points tool. | also assigned each random point an OFFSETB value of 1.63 m to match those of
the high-status points. For the OFFSETA values, | needed to assign the random pointe the sa
standing height values as the high-status points. This was essential for a faiisamjfarhad
just left them as they were, the viewsheds from the high-status points would have ended up bei
larger simply because they were generated from structures that were tallerthi® Idused the
standing height values for the higtatus points that | had calculated earlier in my attempt to

classify the viewsheds by distance. | randomly distributed these 44 standing heighto/iees
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Figure 5. 22(left) polygon covering the main malpais area of Angamwithb high-status points shown
inside. ¢ight) the sample of 44 random points generated within this area.

44 random points. This was done by generating a random number between 1 and 44, then going
to the attribute table of the higttatus points shapefile and taking the standing height value in

that respective row. This value was then placed in the attribute table ohttoergoints

shapefile. Next, | generated a random number between 1 and 43 and got another standing height
value after crossing out the row that | had previously used. This was repeated haigfzill

values had been assignédlso added an extra 1 meter ttyaandom point that receivetd

height value from a pyramid. This was to account for the 1 meter OFFSETA valuaghat

addedo the height okeverypyramid. Once this process was completed, each random point had

an OFFSETA value in its attribute table that was directly equivalent to the standjhydiea

high-status stucture. This was basically like taking the high-status structures and randomly
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distributing them across the landscape — the only thing that changed was the elevation of the
ground surface beneath them.

Now that the random points had observer parameters assigned, | could proceed to
generate viewsheds. Sinckdd generated a cumulative viewshed surface for thedtéghs
points across the whole site,ildhe same with the 44 random points for comparison. | used the
Visibility tool with the random points and the 0.5 m DEM as input, and | made sure to use the
same settings that | hadedpreviously.

The next step was to generate individual viewsheds for the random pdidthis using
a modified version of the Python scrtpathadgeneratd viewsheds for the high-status points.
The script ran the Visibility tool on each random point with theesparameters usdar the
high-status points. This produced réter viewshesl The script also calculated the area of each
viewshed in Km and wrote these values to a text flleecorded the same attributes for these
viewsheds that | had recorded for the hggatus viewsheds across the entire sivshed area,
the number of other random pointseiachviewshed, and the number of reservoirsach
viewshed. The process for quantifying these attributes was the same as fghtbtis points.
In order to count the number of reservoirs within each viewshed | had to re-run the stript tha
converted each raster viewshed into a polygon shapefile, as well as the scrat thatspatial
joins. All of this attribute data was recorded in a new CSV

Now | generatec sample of 30 random points for the lowalpaisstudy area. Unlike
for the high-status points, | couldn’t just separate out the 30 southernmost points from the total
sample because there were less than 30 of them within the lower bounding box. Previously, | had
created a polygon covering the main area of the Angamadpais(Figure 5. 22)1 clipped this

polygon to the lower study area bounding box, then | used the Create Random Points tool to
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generate a sample of 30 random points within this area (Figure. 28 again, | set the
minimum distance between points to 18 meteassigned SPOT, OFFSETB, and OFFSETA
values to the points in the same whgt | hadfor the dher sample of random poinsirst, he
SPOT values were takérom the DEM with the Extract Values to Points tool, then the
OFFSETB values were skt 1.63 m. For the OFFSETA values, | took the standing height values
of the 30 high-status points in the lower study area and randomly distributed them to the 30
random points.

| generated viewsheds for the 30 random points using the same Pythoassbefire
All of the parameters for the Visibility tool were the same as the previousTruisscreate0
new viewshedastersIn order to compare teeto the viewsheds from the high-status points,

they needed to be clipped to the lower study area bounding box. | did this by re-twaming

Figure 5. 23: The polygon shapefile for the main area of the Angamuco malpaieadfteclpped to the
lower study area bounding box (seen in black). 30 random points have been genenatebisvitiipped
area.

of my Python script$o convert each raster into a polygon shapefile, thipreach shapefile to

thebounding box.
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Just like wih the high-status viewsheds, | recorded attribute data for viewshed area,
number of other random points witheachviewshed, number of reservoirs witl@ach
viewshed, number of built up archaeological features wehohviewshedjotal length of roads
within eachviewshedandtotal complejoarea withineachviewshedThese attribute values were
guantified in the same wasfor the highstatusviewsheds, and thdata wererecorded in a new
CSV file.

It might be argued that clipping the viewsheds to the lower boundingdmstill lead to
skewed results in the attribute data. If we look at points located at the nodgerafehe
bounding box, it is likely that their viewsheds will have large areas extending out of the box to
themiddle and uppemalapais These areas will be clipped out. As a result, these viewsheds
might have a smaller ar@aside the bounding boxith lower counts for archaeological features,
roads, and complejos, simply because most of their area extende adt$elbox where none
of this daa is availableThis could be misinterpreted as suggesting that these structures were not
positioned well for surveillance and the communication of meaNiinge there is no simple fix
to this issue, the fact that it p&ins to both high-status and random viewsheds malessibf a
concern. Both the high-status and random datasets had points located at or near the nagthern edg
of the bounding box. As a result, both datasets suffered from this issue, and sincdyis ana
waspredicated on comparisons between the two datasets, the problesd @vielbetween them.

At this point | had four CSV files with attribute datditimately, my results would hinge
onacomparison withwo samples of random points. If different samples of random peoirts
used, maybe the results would change? To try and account for some of this random variability,
and to test the robustness of the analysis, | decided to generate four more saraptisof r

points — two samples of 44 points across the entire sitdyansamples 080 points in the
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lower study area and repeat the process of generating random viewsheds and recording
attributes for themNow instead of two comparisons, the results would be bassi on
comparisons. If | found that higttatus viewshedsadgreaterattributevaluesthan the

viewsheds froomultiple random datasets, it would provide stronger evidé@msepportof my
hypothesis. The process of creating these new random points, generating viewsheds, and
recording attributes for the viewsheds was exactly the same as for the prendnm @oints. In
the end | had four more CSV files, giving a total of eight: hetgttus viewsheds across the entire
site random viewsheds 1, 2, and&oss the entire sjthigh-status viewsheds for the lower site;

then random viewsheds 1, 2, anfbBthe lower site

Comparing High-Status and Random Viewsheds

Each of my CSV files was organized so that each row represented an individual
viewshed the first column had the designations for the viewsheds, and each column after that
represented a different viewshed attribute. | started by computing summaticstatisan,
median and standard deviatipfor each viewshed attribut&€his way | could see, for example,
the averge area of high-status viewsheds across the veitel@andcompare this to the average
area of random viewsheds across the wholelsiiso generated summary statistics for the type
of high-status structure to see how attribute values differed between, for exgiopta
pyramids vs rectilinear pyramids, vs elite compleXesther éta exploration and statistical
comparisons were a&ed out in RStudio. | first generated boxplots comparing the distribution of
viewshed attributes between thigh-statuspoints,and eacldataset of random point§hese
comparisons were done separately for the two study &eas. | statistically compied the

viewshed attributes between datasets. | originally wanted to use an unpaishiple-ttest for
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this, but some of the boxplots suggested that certain viewshed attributes were not normally
distributed.Since the-testhasan assumption of normality in the data, | decided to investigate
this further bycreaing histograms and Q-Q plots for théferentviewshed attributed found

that some of them, like the number of reservoirs within high-status viewsheds acrobslthe

site, were indeed non-normal. This can be seen in Figure(fof@4where the histogram is

heavily right skewed and the values on the Q-Q plot deviate strongly from the diagonal line. The
number of archaeological features within hgfatusviewsheds is also highly right skewed and
non-normal (Figure 5. 24 bottgmnit was clear that ¢ould not assume normality in the

distribution of all viewshed attribute values. If my sang#es had been very large this could
have been okay, but for the lower study area | only had 30 points, which is usually considered
the bareminimumfor this. Ultimately, | decidedo avoid using the test for statistical
comparisonsinstead, lusedthe unpaired two-sample Wilcoxon Rank Sum Test, also known as
the Mann Whitney U Test. This is a nparametric alternative to the unpaired tgsample test,
meaning it does not make any assumptions about the distribution of the data. The test is used to
determine whether two independent samples are likely to derive from the sameipoptle
two-sided test determines if a significant difference exists between the twondeéapsamples,
while the one-sided test can be used to deterihimee population has significantly larger or
smaller valueshan the other. The null hypothesis of the Wilcoxon test is often interpreted as
meaning equal medians, so rejecting the null means there is a location shift bbenten t
distributions where the medians differ. In RStudio, | ran the Wilcoxon Rank Sunor esefy
viewshed atibute. | statistically compared the attribute values from the-sigtus viewsheds to
the attribute values from the firsiecondthen third sample of random viewsheds. Comparisons

were done separately for each study area. Each comparison producedaiwesta one sided
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p-value and a twaide pvalue)which | evaluated against a significance level of 0.05. These p-
values were recorded in two tables (one for each study area), which can be found ultthe res

chapter.

Figure 5. 24: Histograms and Q-Q plots for (top) number of reservoirs irstagls viewsheds across the
entiresite, and (bottom) number of archaeological features instiggus viewsheds for the lower site

Visibility of High-Status Structures from Southern Road Into the LPB
| was informed that just south of the Angamucalpaisthere was a road that served as

an important entrance into the LPB in piespanic timegChris Fisher, personal communication
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2022). This rod still exists as an unpaved track that is visible in satellite imageyyre 5. 25).

As an additional part of my analysis, | wanted to assess the visibility of thethityis-structures

on the lowemalpaisfrom this road. You can see that the road passes quite closad¢m&the
high-status points on the loweralpais so it is reasonable to think that these structures may

have been highly visible from it. This could have been a purposeful act of planning on the part of
Purépecha rulers at Angamuco, making it so that travelers entering and exitinggthewB be

placed under the watchful gaze of these symbols of imperial power. This could havensade f

Figure 5. 25 Satellite imagery of the Angamuco malpais with kégdtus points displag overtop. To
the south, you can see the main pre-Hispanic road leading into the LPB (mha}tedhich is now crossed
by the modern Autopista Cuitzeo Patzcuaro highway.

good intimidation tactic, especialfgr emissaries or tributaries entering ttfeB.
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| first digitized a portion of the road (red line in Figure 5) @@ndecided to assess
visibility by calculating the total length of thiisie (in meters¥alling within each of the
viewsheds for the 30 high-status points on the lonapais However, these viewsheds were
constrained to the extent of the Angamuco DEM, which did not cover the full length of the road

segmentfigure 5. 28. To get around this, | generated new viewsheds from thedtajhs

Figure 5. 26: Digitized portion of main southern road is shown as a red lisgsTherlain on the
Angamuco 0.5 m DEM. Note that the DEM extent does not cover the full length roitieegment.

points on the lowemalpaisusing a 2.5 meter resolution DEM that covered the full extent of the
LPB. | acquired this DEM from Dr. Stephen Leisz, a LOREB projectmember, who had
created it through digital photogrammetry using panchromatic images from the PRiSM se
aboard the ALOS satellite. | projecttds datasetinto the WGS 1984 UTM Zone 14N

coordinate systenthen used it in the Visibility tool in ArcGISr®to create 30 new viewshed
rasterslsingthe viewsheds from this DEM presented its own issues because unlike the DEM
for Angamuco, this dataset recorded more than the bare earth terrain surfadmitakeéerms it

was a Digital Surface Model (DSI\VA secific typeof DEM thatrecord the elevation of natural
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and human made features on the earth’s surface such as modern trees and lSiidmgse
malpaisis heavily forested in modern times, visibility was obstructed more than it would have
been in the past. In other words, viewsheds generated using the Angamueartrai2=M were
more realistic on thenalpais | came up with a solution to use the viewsheds from both DEMs
together. For each high-status point on the lawalpais | took the viewshedenerated from

the LPB DEM,andthe viewshed generated from the Angamuco DEM, then converted both of
these into polygon shapefiles. | then used the Merge tool in ArcGIS Pro to combine the
viewsheds. An example for one of the points is shown in Figure ¥.azi7can see that the

viewshed from the LPB DEM covers much less ofrttepaisarea, probably because of

Figure 5. 27Viewsheds for point AJ#Ry-1. (Top left) viewshed generated using the 2.5 m DEM for the
LPB. (Top right) viewshed generated using the 0.5 m DEM for Angamuco. (Bottomyibatsheds
merged together into a single polygon feature class.
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obstructions from modern trees, but it is usédulareaseyond the extent of the Angamuco
DEM.

Each merged viewshed was intersected with the line shapefile of the main soo#tern
This was automated in a Python scriptich alsoadded a new field to eacesultingintersect
layer and ran Calculate Geometoyget the length of each line segmienteters These values
were then summed for each datak#ten calculated summary statistics (mean, median, SD) for
the different kinds of higlstatus structureso see how the visible length of the road differed

between them.

Chapter Summary

| started this chapter by reviewing background information on LiDAR, and
archaeological visibility analysis. Next, | described the methodology for my Angamucdityisibi
analysis. This involved acquiring and enriching a point dataset ofségis structures across
the site, generating a cumulative viewshed surface for these points, then gensilatidgal
viewsheds for each point. | then utilized various other spatial datasets for Arynmacord
key attributesepresenting areas of occupation aativay for each viewshed. This was done in
two separate study areaghe entire site, anthe lowermalpais.l then created thregatasets of
random points and repeated this process, generating viewsheds for them, and recoraing the s
viewshed attributes. The attribudatafrom highstatus viewsheds were then statistically
compared to those from random viewsheds.

Additionally, | generated new viewsheds for the high-status points on thertaigais

using a 2.5 m DEM for the entire lake basin. Thesee merged with the viewsheds generated
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using the Angamuco DEM and then intersected with the main southern road leading into the

LPB to find the total length of this road contained within each viewshed.
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CHAPTER 6: RESULTS

This chapter presents the results of the Angamistbility analysis | will show the
cumulative viewshed surfaces for thigh-status and random points, then | will show how
certain viewshed attributes varied across the site. Next, predlent the sumary statistics and
boxplots for the high-status and random viewshed attribatewell ashe pvalues for the
statistical comparisonswill also showthe resultdor the visibility of the main southern road

into the LPB.

Cumulative ViewshedSurfaces

The first cumulative viewshed surface was generated using the sample of 4tahigh-
points across the entire site. This is shown in Figure 6. 1. Below this you can cemtitative
viewshed surfactor the firstsample of random points across the entire site (Figure &s yell
asthe cumulative viewshed for the third sample of random points (Figure 6. 3). | am not showing
the cumulative viewshed for the second sample of random points because it is itargtsim
Figure 6. 2.

Figure 6. 1 shows the overall visibility of higtatus structures across the sikgerson
standing in one of the grey areas would not be able to see angtaigh-structes. On the other
hand, someone in one of the red areas wihddreticallybe able to sethe greatest number of
high-statusstructuresYou can also think of these areas as being the vigiste from high-
statusstructures There are zones of very higlsibility off the malpaisto the west, southwest
and southeast, as well asout midway up thmalpaiswhere the landscape increases in

elevation. There is also a tall mountain at the northeast end of tlieesite highly visible. The
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Figure 6. 1: Cumulative viewshed surface for 44 tagdtus points across the entire site of Angamuco.
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Figure 6. 2 Cumulative viewshed surface for the first sample of 44 random @ardss the entire site of
Angamuco.
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Figure 6. 3Cumulative viewshed surface for the third sample of 44 random pointssabe entire site
of Angamuco.

114



lower malpais especially the southwestern edge and the area around thgaoaia also have

some very high visibility values. A close up of this area is shoviagare 6.4. The locations

with thegreatesvisibility tend tobe a hills and ridgeshat are elevated relative to their
surroundings. This is also where high-status structures tend to be located. To showethis bett
createdrigure 6. 5. On top you can see the high-status cumulative viewshed surface focused on

this area. On the bottom you can see the same area but with a 2 m contour layer tzerhghasi

Figure 6. 4 Closeup of higkstatus cumulativeigwshed surface on the lower malp&sttomleft corner
is an inset showing the main lower yacata pyrafmded) and two neighboring elite complexes

115



Figure 6. 5 (top) cumulative viewshed surface for higiatus points on the lower southwestern malpais.
(bottom) the same area with a 2 m contour layer displayed over a shadedaplie

elevation differenceBasically, on the lowemnalpais highstatus structusetend to be located in
places that can seeany other high-status structures. Almost every Biglds point in this area

can see at least—713 other high-status points (symbolized in yellow). Some structures, such as
the main loweyacata,aresymbolized inred, meaning they can see 20 — 33 other bighis

structures (see the bottom left inseFigure 6. 4. In general, there is hightervisibility among
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the highstatus structures in this area of the dtte.clear that overall, the lowenalpaisalso has
far greater visibilitythan the nottern end of the site. Figure 6. 1 shows that on the upper
malpais in most aregsyou @nonly see 1 - 3 or 3 - 7 higétatus structureymbolized in dark
and light green). In many areas, you cannot sedtearysparent grey areas).

There aresomesimilarities between the higstatus and random cumulative viewsheds. In
Figure 6. 2, areas with very high visibility are once again famfhthe malpaisto the west,
southwest, and southeast, as well as in the middle sectionrofitpais and orthe large
mountain to the northeast. Figure 6.&similarly high visibility values off themalpaisto the
southeast and in the central are@ageneral, every cumulative viewshed seems to have higher
visibility values (more yellow, orange, and reglls) on the lower and middimalpaisthan in the
upper areas.

There are alsooticeabldaifferences between the higlatus and random cumulative
viewshedsFor both samples of random points, the southwestern edge ofalpais,and the
lower area around ¢hmainyacata do not have the high visibility values that are seen with the
high-status points. While high-status points on the lon&paiswerelocated in places that
could see many other high-status points, ithisot the caswith the random pointdn Figure 6.

2, the points do not seem to be preferentially located in yellow, orange, or red t#reias —
positioningseems, as expecteagljite dispersed and randoirhe same can be said for the
random pants inFigure 6.3. For the highstatus pointsit's clear thaon the lowemalpais they
tend to fall in places with high visibility valadFigure 6. 4. In general, the random cumulative
viewsheds seem to have less of a disparity in visibility between the upper andniaivais
They have a gager visible area (fewagrey cells) on the uppenalpais and their high visibility

values (yellow and orange cells) also seem to be more evenly spreaniaagbroader areas.
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For the highstatus cumulative viewshed, the total visible area (the total area of the site
that ould see at least one hightatus pint) was equal to 41,871,75F rfor the firstsample of
random points, the total visible area was 43,168,589%7%0n the secongamplethe total

visible area was 41,760,956.75%,rand for the third sample it was 43,374,847% m

High-StatusViewshed Attributes
In this section | will show howheviewshed attributes variegpatiallyand by the type of
high-status structurén Figure 6. 6each highkstatus point is color coded reflectthe area of its

viewshed (left) and the number of other points within its viewshed (right). Figureh@ws

Figure 6. 6 High-status points across the ieatsite. Graduated colors show viewshed area (leftjland
number of other points within each viewshed (right), and the shape of the poattsrafe type of high-
status structurdnset map in top left shows pyramid XPy-1 which is off the malpais to the north.

Points are displayed over pseudo RRIM.
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Figure 6. 7High-status points across the entire s@eaduated colors show the number of reservoirs
within each viewshedwhile the shape of the points reflects the type of Bighis structure. Inset map in
top left shows pyramid X7Py-1 which is off the malpais to the north. Points are displayed over pseudo

RRIM.

the same thing except for the number of reservoirs within each viewdieedhape of each
point reflects the type of high-status structure.
The structuresvith thelargestviewsheds are almost all found on the lowspais
Within the greatest area class (red poirfteg, of the points are pyramidall rectilinear)andsix
of the points are elite complex&¥ithin the two greatest area classes (yellow and red points),

nine of the points are pyramids (eight rectilinear andy@atg, and nine of the points are elite
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complexesWhen it comes to the two smallest area classes (dark and light green points), 18 of
the points are pyramidsixteen rectilinear and twygacata$, seven are elite complexes, and one

is the ballcourt. Overall, there is basically an even number of pyramids and elitexesnpith
largeviewsheds, but there are many more pyramids with small viewdBetlsthe rectilinear
pyramids and thgacatashavea range of viewshed sizes, although the pyramids with the largest
viewsheds are all rectilineais we saw on the high-status cumulative viewshed surface, the
points on the lowemalpaistend tohave the greatest intervisibilityhis is especially true dhe

main loweryacataand it's surrounding elite complexes. In general, most of thestaghs
viewsheds do not contain many reservoirs. The highest clmunesservoirgorangeand red)

belong to pointsocatedaround the middle section of thealpaisin spots that have high relative
elevations.

For comparison, Figure 6. 8 displays the first sample of random points symbolized to
show viewshed area and the number of other points within each viewshed. Figure 6. 9 shows the
same thing except for the reservoirbere does not seeto be as obvious spatial patterning for
theattributes, especially the highest values in thd classThey tend to be more evenlyrsad
out across thenalpais The maximum values for each attribute are also lower than for the high-
status points. The variability of attribute values for the other two samples of randos point

looked very similar which is why they are not shown here.
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Figure 6. 8 Random points (first datasetjth graduated colors showingewshed area and number of
other points within each viewshed. Points displayed over pseudo RRIM.
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Figure 6. 9 Random points (first dataset)th graduated colors showing the number of reservoirs
contained within each viewshed. Points displayed over pseudo RRIM.

The same kind of figures were produced for the lawalpaisstudy aea.Figure 6. 10
shows the high-status points with graduated colors showing viewshed area, the number of other
pointswithin each viewshedotal road length within each viewshed, and the number of
archaeological features within each viewsHedure 6. 11 shows the same thing except for the
number of reservoirs within each viewstaeulthe totalcomplejoarea withineach viewshed.

Foranalytical purposes will break up the lower study area into two zondkseupperelevation
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zone, or thenalpaisproper, which makes up the bulk of the lava flow. This zone is roughly
outlined in blue in the top left panel Figure 6.10. Then there is drop-off that leadslown to a

lower elevation zone extending narrowly to the west and south. This zone is outlined in yellow in
the top left panel of the same figure. This lower elevation zone includes the maiydoaey

the ballcourt, and many of the elite complexes. The points with the largest viewshads ar

Figure 6. 10High-statuspoints (lower study area) with graduated cokitewing viewshed area, number
of other pointswithin each viewshedotal road length within each viewshethdnumber of
archaeological features within each viewsHggape of the points reflects the type of hetgtus
structure Upper left panel shows partitioning of the lower malpais into an upper elezatie (blue) and
lower elevation zoneygllow). Points displayed over pseudo RRIM.
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Figure 6. 11 High-status points (lower study area) with graduated colors shahéngumber of
reservoirs within eachiewshedandtotal complejcareawithin each viewshedshape of the points
reflects the type of hightatus structure. Points displayed over pseudo RRIM.

located in the upper elevation zone. Many of the orange points are located very closkdp-the
off while the red point with the greatest viewshed asdacated @irther norh. This latter poinis
an elite complexitting in ahighly elevated spot in the northeast corner of the study area. In this
upper elevation zone, more of the points with large viewsheds are elite complekesore of
the points with smaller viewsheds are rectilinear pyramids.

Most of the points with thgreatest intervisibilityellow and redare clustered in the
lower elevation zone, @tthe drop-off right above iAlmost all of these points are elite
complexes with the addition tfie main loweyécataandone rectilinear pyramid.

For thetotal mad length and number afchaeological featurethe points with the
highest counts tend to be located in the upper elevation zone. In both cases, the red point (or
points) with the greatest value is upthm northeastern corner of the study arBae caints for
the number ofeservoirsandcomplejoareahave very similar spatial patterning. The points with

the highest counts (orange and red) are almost all in the upper elevation zone.
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For all of these attributes, the high-status points displayed more noticeable spatia
patterning than the random points. Figure 6ad@Figure 6. 13 show the results for the first
sample of random points on the lowealpais You can see that the orange and red points tend

to be spread out over broader areas.

Figure 6. 12: First sample of random points on lower malpais. Graduatedstwaorsiewshed area,
number of other points in each viewshed, total road length in each viewshed, dred nbm
archaeological features in each viewshed. Points displayed over pseudo RRIM.
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Figure 6. 13First sample of random points on lower malp&saduated colors show the number of
reservoirs in each viewshed and the total complejo area in each viewshesl dRpiatyed over pseudo
RRIM.

Summary Statistics and Boxplotdor Viewshed Attributes

Results forthe Entire Site

In this section | willdisplay summary statistics and boxplots for the high-status and
random viewshed attributes. Separate summary statistics and boxplots weaéegeioerach
study area. Table 6.showsthe meanmedian and standard deviation for viewshed attributes
across the entire sitBach colored row corresponds to a different dataset.

High-status viewsheds hageeater mean and median values for area and number of
other pointghan allsamples of random viewsheds. The standard deviation for viewshed area is
pretty similar across all datasets, but heghtus viewsheds have a larger standard deviation for
the number of other points, meaning there is greater variability around the mean. The second
sample of random viewsheds has the greatest mean, median, and standard deviation for the

number of reservoirs. Between the three samples of random viewsheds, the thirdtbae has
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Table 6.1: Summary statistics (meamedian standard deviatigrcalculated fothigh-status and random
viewshed attributeacrosghe entire site.

Viewshed Summary Viewshed Area | Number ofOther| Number of
Dataset Statistic (km?) Points in Reservoirs in
Viewshed Viewshed

High-Status Mean 4.96 9.45 6.45
Viewsheds Median 4.18 10.5 2

SD 3.12 6.66 10.56
Random Mean 3.77 3.02 6.91
Viewsheds 1 Median 3.36 S 3.5

SD 3.02 2.74 10
Random Mean 3.91 4.23 7.32
Viewsheds 2 Median 3.64 3 5

SD 3.14 3.88 11.95
Random Mean 3.42 2.43 5.80
Viewsheds 3 Median 2.53 2 1.50

SD 2.87 2.52 10.76

greater values for everything except for the median number of other pdinth, was equal
with the first samplat 3.

Figure 6. 14 shows boxplots comparing the distribution of each viewshed attribute
between high-status and random viewslHedshe entire siteThe same relationshipisat were
in the summary table are eviderttigh-status viewsheds have the highest median values for area
and number of other points, and the second sample of random viewsheds has thenkijhast
value for number of reservoirs. While the distributions for viewshed area and number of
reservoirs have a fairly similar spread between the three datasetsiribatdis for the number
of other pints has a clear difference between kstgitus and random viewsheds. The
distribution for the high-status viewsheds has a much greater median, but also a mech great

spread which reflects the high standard deviation for this dataset.
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Figure 6. 14: Boxplots showing the distribution of each viewshed attribute for thghidtaius
viewsheds, anthreesamples of 44 random viewsheds across the entire site.

Table 6. Zhows summary statistics for viewshed attributes across the entire g, exc
this time the attributes are summaribgdthe type of higlstatus structurd-or viewshed area,
the elite comjexes hae the greatest mean and median values, as well as the largest standard
deviation. Between the pyramids, Yécatashavegreater mean antdedian valueshan the
rectilinear pyramids, as well as a smaller standard devid&@rthe number of other points, the
elite complexes again i@ the greatest mean and median values overall, wityatteashaving

greater mean and median values than the rectilinear pyramidgad&tasalso have the greatest
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Table 6.2: Summary dtistics (mean, median, standard deviation) calculated for viewshibdtats
across the entire sitwy the type of higfstatus structure.

Type of High- | Summary Viewshed Area | Number of Othel Number of
Status Structure| Statistic (km?) Points in Reservoirs in
Viewshed Viewshed

All Pyramids Mean 4.15 6.19 6.26
(n=27) Median 3.76 5 3

SD 2.84 5.40 7.93
Yacata (n=3) Mean 4.10 10.33 3.33

Median 4.50 5 1

SD 2.24 10.12 4.04
Rectilinear Mean 4.00 5.39 6.17
(n=24) Median 3.59 4.00 3

SD 2.89 4.54 8.15
Elite Complex | Mean 6.47 14.81 7.19
(n=16) Median 5.39 13.50 2.00

SD 3.11 5.11 14.39
Ballcourt (n=1) | Value 2.48 12 0

standard deviation, and the ballcourt is visible from many other structures. For the néimber
reservoirs, the elite complexes have the greatest mean batubere is lots of deviation about
that value. The pyramids together have the greatest median Val rectilinear pyramids

contain a greater mean and median number of reservoirs thgdctitas

Results for the Lower Study Area

In the remainder of this sectionyill show the summary statistics and boxplots for the
high-status and random viewsheds constrained to the lower study area. Table 6. 3 displays the
mean median and standard deviatidar theseviewshed attributes. Once again, each colored
row represents a different dataset. Hgghtus viewsheds have theatst mean and median
values for viewshedreaandnumber of other points. The standard deviation foselagtributes

is pretty similar and small between the sam@s.the number of reservoirs, the third sample of
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random viewsheds has greatest mean and median atwabe number of archaeological

features, total road length, and total complejo area, theshéghs viewsheds have the greatest

Table 6.3: Summary statistics (meamedian standard deviatigrcalculated for higistatus and random

viewshed attributes in the lower malpais study area.

Viewshed | Summary | Viewshed | Number | Number of | Arch Length of | Complejo
Dataset Statistic | Area of Other | Reservoirs| Features | Roadsin | Areain
(km?) Pointsin | in in Viewshed | viewshed
Viewshed | Viewshed | Viewshed | (m) (km?)

High- Mean 3.03 11.93 6.93 2724.37 | 14185.18 | 0.44
Status
Viewshedsl Median 2.71 11 2 1962.5 11431.15 | 0.31

SD 1.94 5.35 11.92 1951.32 | 10693.72 | 0.33
Random | Mean 1.91 2.7 3.6 1707.17 | 8763.08 | 0.27
Viewsheds
1 Median 1.61 2 2 1472 6534.5 0.21

SD 1.23 2.58 6.53 1486.52 | 8090.6 0.25
Random Mean 1.92 2.9 3.8 1642.63 | 8579.79 | 0.28
Viewsheds
2 Median 1.52 3 3 1219 7097.52 | 0.22

SD 1.36 2.41 3.7 1248.3 7024.57 | 0.22
Random Mean 2.55 4,97 7.23 2493.37 13572.41 | 0.41
Viewsheds
3 Median 2.23 5 6 2413.5 12596.07 | 0.4

SD 1.40 3.48 7.21 1449.75 | 8318.05 | 0.24

mean values and standard deviations, but the third sample of random viewsheds has the greatest

median values. The differences between the sansptesalso be seen in the boxplots below
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(Figure 6. 15)The greatest difference between datasets is again seen with the number of other
points within each viewshed. The high-status viewsheds tend t@heater values for this

attributethan the random viewsheds.

Figure 6. 15: Boxplots showing the distribution of each viewshed attribute for th
high-status viewsheds anldreesamples of 30 random viewsheds in the lower study

Table 6. 4 shows summary statistics by the type of bigtus structure for the lower
study areaFor viewshed area, the elite complexes have the greatest mean value while the
pyramids have the greatest median value. Rectilinear pyramids have greaterzalubs t
yacatas For the number of other points, the elite complexes have greater mean and median
values than the pyramids, but among the latteryélcatashave greater mean and median values
than the rectilinear pyramidBor the number of reservoirs, the pyramids, specifically the
rectilinear structures, have the greatest mean and median velrethe number of
archaeological features, total road length, and complejo area, the elite complexésehav
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greatest mean valaghile the pyramids have the greatest median walueall three cases, the

rectilinear pyramids have greater mean and median values thydcties

Table 6.4: Summary statistics (mean, median, standard deviation) calculatgédvished attributes in

the lower study area by type of higtatus structure.

Type of Summary | Viewshed | Number | Number of | Arch Length of | Complejo
High- Statistic | Area of Other | Reservoirs| Features | Roads in | Area in
Status (km?) Paointsin | in in Viewshed | viewshed
Structure Viewshed | Viewshed | Viewshed | (m) (km?)
All Mean 2.68 9.08 7.38 2564.39 | 12807.54 | 0.41
Pyramids
(n=13) Median | 2.95 8 5 2084 11580.65 | 0.32

SD 1.41 4.84 9.47 1741.68 | 8724.73 |0.30
Yacata Mean 1.82 135 1.00 1547.00 | 7630.33 | 0.23
(n=2)

Median | 1.82 135 1.00 1547.00 | 7630.33 | 0.23

SD 1.11 10.61 0 910.75 5586.60 | 0.16
Rectilinear| Mean 2.84 8.27 8.55 2749.36 | 13748.85 | 0.45
(n=11)

Median | 3.04 8.00 6.00 2084 14824.66 | 0.32

SD 1.44 3.50 9.90 1820.04 | 9049.23 |0.31
Elite Mean 3.40 14.31 7.00 2956 15728.49 | 0.47
Complex
(n=16) Median | 2.64 125 2.00 1923 11295.86 | 0.30

SD 2.30 4.84 14.12 2163.09 | 12366.80 | 0.36
Ballcourt | Value 1.62 11.00 0.00 1098.00 | 7401.70 | 0.19
(n=1)
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Statistical Comparisons

This section will show the results of the Wilcoxon Rank Sum Tests that were peiform
between high-status and random viewsagdbutesin each study area. For each comgami a
onesided test and a twsided test were performed, producing two p-values.

Table 6. 5contains theesultsfrom viewsheds acrodbe whole site. Thélue columns
show the resultant one and two sided p-values from the comparison betwestahigh-
viewsheds and the first sample of random viewshedsgidenand greycolumns show the
same ling, except for the comparison between high-status viewsheds and the second and third
sample of random viewshedgspectivelyEach twesided test was done to look for any
significant difference between the high status mtlom attribute valuewiith the null
hypothesis being that no significant difference existed. Eaclsided-test waa ‘greater than’

test, meaning ivas done to see if the higiatus attribute values were significantly greater

Table 6.5: Results of Wilcoxon Rank Sum Tests between Biglis and random viewsheds across the
entire site. For each viewshed attribute,tests were performe@lue columns show results from one
and two sided tests between higfhtus viewsheds and the fisstmple of random viewsheds. Green
columns showhe saméetween higlstatus viewsheds and the second sample of random viewsheds.
Grey columns shoihe samdetween high status viewsheds and third sample of random viewsheds.
Asterisks next to wvalues indiate significance at an alpha level of 0.05.

Viewshed

Attribute

Two-sided
p-value

Onesided
p-value

Two-sided
p-value

Onesided
p-value

Two-sided
p-value

Onesided
p-value

Viewshed
Area

(km?)

0.052

0.026*

0.086

0.043*

0.007*

0.004*

Number
of other
points in
viewshed

8.397e07*

4.199e07*

8.522e05*

4.261e05*

4.807e-08*

2.404e-08*

Number
of
reservoirs
contained
by
viewshed

0.863

0.572

0.450

0.78

0.198

0.099
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than the random attribute values. In this case, the null hypothosis was that the veduastwe
significantly greater. Eaclime an asterisk (*) appears next to-aghue it means the null
hypothesis was rejected at the 0.05 significance level. Lookitng Blue columns, the one-
sided p-value for viewshed area, and both p-values for number of other points in the viewshed
are significantThe results in the greaolumns mirror the results from the first comparison —
the one-sided palue for area, and bwop-values for number of other points are signficaat.
the third comparison, both the one and two sided p-values are significant for area and number of
other points. None of the p-values for reservoirs are significant.

A separate table was created tiee viewshedcomparisons in the lower study ar&his
can be seen below fable 6.6. The format is the samexcept comparisons were done for a
greater number of attributes. For the comparisons between high-status viewsh#usfast
sample of random viewsheds (blue columns), both the one ansldepvalues are significant
for all of the attributes except for the number of reservéios he comparisons with the second
sample of random viewshedgéencolumns) all the same palues are signifigdt. For the
comparisons with the third sample of random viewsheds (grey columns), the one and two-sided
p-values are insignificant for all attrites except for the number of other points. Throughout all
comparisons in both study areas, the high-status viewsheds never contained a significnat
different or greater number of reservoirs than the random viewsheds. Additionalbuvést p-
values in both study areas are from the tests comparing the number of other points in each

viewshed.

Table 6.6: Results of Wilcoxon Rank Sum Tests between Bigliis and random viewsheds in thedow
study area. For each viewshed attributefests were performe&lue columns show results from one
and two sided tests dobetweerhigh-status viewsheds and tfiest sample ofandom viewsheds. Green
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columns showhe saméetweenrhigh-status viewséds andhe second sample of random viewsheds.
Grey columns show the same between {sigitus viewsheds and the third sample of random viewsheds.
Asterisks next to walues indicate significance at an alpha level of 0.05.

Viewshed Two-sided | Onesided | Two-sided | Onesided | Two-sided | Onesided
Attribute p-value p-value p-value p-value p-value p-value
Viewshed 0.006* 0.003* 0.007* 0.004* 0.328 0.164
Area (knf)

Number of 6.18e10* | 3.09e10* | 8.905e10* | 4.453e10* | 4.598e-07* | 2.299e-07*
other points in
viewshed
Number of 0.114 0.057 0.68 0.34 0.156 0.924
reservoirs
contained by
viewshed
Number of 0.008* 0.004* 0.09* 0.004* 0.947 0.474
archaeologica
features
contained by
viewshed
Length of 0.010* 0.0B* 0.006* 0.0@* 0.982 0.515
roads in
viewshed (m)
Complejo 0.011* 0.005* 0.024* 0.012* 0.790 0.611
areain
viewsheds

(km?)

Visibility from Southern Road into the LPB

Table 6. 7 shows the length of the main southern road witaimgh-status viewsheds
on the lowemalpais summarized by the type of high-status structdrewsheds from elite
complexes contain a gager mean and median road length than the viewsheds from pyramids.
Among the pyramids, the viewsheds from yldeatascontain a greater mean and median road
length than the viewsheds from tleetilinear structuresdowever, the standard deviation values
are quite high so there is a lot of variability among the individual viewshadte A.9 in the

appendix shows the road length within each of the 30 high-status viewsheds. The viewsheds
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Table 6.7: Summary statistics (mean, median, standard devidtiothe length of the main southern
road within highstatus viewsheds on the lower malpais. Data is summarized by type-stdtigh

structure.
Type of High- | Summary Length of Main
Status Structure| Statistic Southern Road
in Viewshed (m)

All Pyramids Mean 975.76
(n=13) Median 599.33

SD 862.18
Yéacata (n=2) Mean 1127.30

Median 1127.30

SD 862.18
Rectilinear Mean 948.21
(n=11) Median 599.33

SD 909.17
Elite Complex | Mean 2711.50
(n=16) Median 2479.39

SD 2077.44
Ballcourt(n=1) | Value 1688.16

containing the eight greatest road lengths all belong to elite complexes. The ficdtthese
points are shown highlighted red inFigure 6.16. The point labelled ‘1’ has theewshed
containng the greatest length of the southern road, the point labelled ‘2’ has the viewshed
containing the second greatest road length, and s6oancan see that these points are all
located on the eastern or southeastern side of the toalpais Figure 6. 17 shows tHive
pyramids whose viewsheds contain the greatest road lengths. All opghragads are
rectilinearexcept for one, and the pyramitisit are most visible tend to be near the eastern or

southreasterrside of themalpais
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Figure 6. 16 High-status points whose viewsheds contain the five greatest lengths aditheauthern
road are highlighted in redll five points are elite complexes.

Figure 6. 17The five yramids whoseiewsheds contain the greatest length of the main southern road
are highlighted in red.
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CHAPTER 7: DISCUSSION AND CONCLUSIOS!

In the previous chapter | presented the results of my visibility siséty Angamuco.
Now | will expand on these findings, describing how | believe tietate to my broader research
guestion and what conclusions can be drawn from theuiti.also discuss the limitations of the

analysis and the potential for future work.

Results for the Entire Site

Looking at the cumulative viewshed surface for the high-status points (Figurelri)
is a clear disparity in visibility between the lower and uppalpais There are particularly high
visibility values(symbolized with yellow, orange, and red) on the lower southwesterroédge
themalpaisand the area around the main lowacata(see closeup ifigure 6. 4. In contrast,
the uppemalpaisis dominated by large areas that can see few, or no high-status structures,
symbolized withdarkandlight green, or grey (transparent), respectivéhis disparity seems to
be caused in part by the fact that there are many morestaghs points within ansall area on
the lowermalpais In the upper areas of the site, there are fewer points, and they are much more
spread out. However, density of points is not the only factor contributing to high visibility, as
evidenced by the middle section of thalpais which has very high visibility values but almost
no points.This areadoes, however, increase greatly in elevatoverall,it seems thaif you
were standing at the site, the number of high-status structures you would be able to dée woul
determinedy the density of the structures around you, and/or your relative elevation.

In general, the high-status cumulative viewshed is noticeably different fromartiem

cumulative viewsheds. It seems to have more obvious spatial patterning, espéitidtye w
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disparity in visibility values between the upper émaer malpais This supports the notion that
high-status structures were not positioned randomly in relation to their visibiliso faind
thatthe first and thirdandom cumulative viewsheds hgater total visible areas than the high
status cumulative viewshedihis is probably due to their greater coverage on the upaigais

If you compare this arda Figure 6. land Figure 6. 2, yotan see a lot momon-visible space
on the highstatusviewshed While the total visible are@nds to bemallerfor the highstatus
structures, the locations where they are visible tend to have greater values thadahe

points. If you look at the legends on thenulative viewshed mapgou can see that yellow,
orange, and recdellson the highstatusmaphave greater maximum values than on the random
mays.

The summary statistics and boxplots show that across the entire siterdsenee clear
differences between higtatus and random viewshed attributepeeially with viewshed size
andthe‘number of other points’ (Table 6. 1 and Figure 6. 14). Tabletéli&us whether ttse
differences were significant. It shows ttégh-status points had viewsheds that were
significantly largeithan all three samples of random points and contained a significantly
different and significantly greater number of other points #ibtnreesamples of random
points. In other words, the viewsheds from hggatuspointswere larger and contain@dgreater
number of other points than we would expect from random chance. This suggests thab@cross t
entire site, higkstatus structures were naigitioned randomly in relation to their visibility
they were preferentially built in locations with large viewsheds, where you cauhdaseg/other
high-status structures. However, the placement of the structures does not appeabéeave

influenced by their visibility from reservoirs. Indeed, the high-status viewsheds didntairca
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significantly different or significantly greater number of reservoirs Hrarsample ofrandom
viewsheds (Table 6. 5). | initially thought that projecting a Panoptic @aadhereservoirs

would have been important, as they stored an important resource, but maybe this was not a
priority. Reservoirs are located in low lying areas and depressions acrosslplaés(Simpson
2019), so topographically speaking, it makes sense that visibility from them would be Iltnited.
may not have been feasible to build higtatus structures in locations that were visible from
reservoirs, asvell as from other areas of occupation and activity such as roads and complejos. In
having to choose between the two, visibility from roads and complejos probably would have
taken precedence. It's also possible that reservoirs were not areas of ivighasct had

initially implied. People would have visited them periodically to collect water and wash th
goods, but maybe they did reggerd extended amounts of tintleere Also, these results are
based on comparisons of reservoir counts from all viedskcross the whole site. There is
certainly localized variability that we are simply not detecting llkely that certain reservoirs,
especiallythose used by high-status people, would have been kept under surveillance, while
otherswerenot. The stéistical tests simply do not show us this level of detail.

Thestatistical results for viewshed areadith the idea of Panoptic planning, lwihat
abouttheresults forintervisibility? It seems thatigh-status structures were made to be highly
intervisible,butwhat purpose could this serve? There are many possible reasons, for example,
could haveallowed for easy communication between elites, especially if this was done through
signalling. Italso couldhavecreatel a system of Panoptic surveillance and midehe!
messagingo keep different factions of elites in check. This could have been impbgeatise
when Angamuco was incorporated into the Purépecha statexiptieg local elites were

brought under Purépecha control. It's hard to imagine that all of them would have eagedly joine
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without any tension or ill feelings. Placing these elites under the Panoptic gazer @litese
Purépecha rulers, and imperial architecture would haveuessgped them to conform to the new
ideological system. It would have created what Foucault (1995:177) calls a saifiisgs

network of calculated gazes. In this kind of network, everyone is watched by evers@ne el

which reinforces discipline and compliance. This could have been used to hold the system of
power in place because if these local elites were kept in line, their subjecttiomsuleould

likely follow suite Throughout this thesis, | have focused on surveillance and malake-
messaginglirected atcommoners, but it makes sense that they could have been targeted at local
elites as well.

In this view, hestatistical results for the entire s@euldfit with the ideathat highstatus
structures were positioneéd facilitatePanopticsurveillanceand middlelevel messaginglhese
processes could have been targeted at commoners, elites, didwéver,there is important
spatial variability tahese results that is hieevealed by the Wilcoxon Rank Sum tests. The
statistical resultsell us thatoverall high-status structures had larger viewsheds and greater
intervisibility than randonthance but they do not reveal which specific structuresthad
greatest value®r where these structures were locaMt can investigate this by looking at
Figure 6. 6. You can see that high-status structures on therwaleaistend to have higher
values for viewshed area and ‘number of other points’ than those on thenglpars Almost
all the orange and red poirdaselocated in this area for these attributes. As | discussed at the
beginning of this section, the higilatuscumulative viewshed surfaedso shows a disparity in
values between the upper and lower areas of the site. Tlygmearallygreater visibilityon the
lower malpais(Figure 6. 1), which lines up with the greater viewshed attribute vakredt is

likely thatthe high values for viewshed area and ‘number of other points’ on therualeais
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are what led to the significant results in the statistiomparisons. If we isolatdtie structures

on the uppemalpaisand compartheir low viewshed attributgaluesto those from random

points, we might see different, maybe even insignificant, results. This would be intportast

in the future, as it would allow us to assess the viewshed size and intervisibitiyotdires on

the uppemalpaiswithout the influence of the high values from the lower ateeerall, there is

a clear disparity in values between the upper and lower areas of tAdspesitioning of high-

status structures on the lowaalpaisdoesseem to fitwith the idea of Panoptic planning and

middle-level messaging, but is unclear if this ighe case with those on the upp&lpais In

this area,lie low values for viewshed area and ‘number of other points’ make this questionable.
Whatcouldcause such a disparity@ell, it starts to make sense wheosuyconsider the

timeline of occupation at Angamuco and remember that thestéjhs structures were not all

built or used during the same peridatcording to the Angamuco settlement model (see chapter

3), during the Middle Postclassic (1100 — 1350 CE), there was major growth and expansion

centered around several nodes of monumental architecture acrossphésas a whole. This is

also when the Purépecha state began to take control. Later, at the end of thePllstitlBessic

and into the Late Postclassic (1350 — 1525 CE), state control becamentrerehedand

settlement contracted to the lowsalpais It is possible that during the MiddRestclassicin

the early days of state integration, systems of top-down control may not have been highly

devebped.Processesf stateintegration may have initially functioned more through bottom-up

negotiation and co-option, as described by Cohen (2G16)s was the cas¢henpyramids

built during this time would not have been constructed aitemphasisrosurveillanceand

middle-level messagingAs Cohen (2016) suggest, they were probably built to help co-opt local

elites through ritual activity that took place at them. The pyramids that we seeuppére
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malpaismostly date tathis time, which would explain their low intervisibility and small
viewshed area it might reflect a lack ofoncern withsurveillance and middle-level messaging.
| should note that the low density and intervisibility of these structures on the upper
malpaismay have to do with the fact that these areas have noshesyed or excavated, so we
might be getting an incomplete picture. Additional structures might exist thasimaply not
been identified yet. However, this cannot be verified without more fieldwork. In geiésal
important to understand that my interpretations and conclusions in this thesis are ahlyrbase
the data that we have available. If more data is collected, they might very wejeclkar now,
the best that | can do is make sure these limitations are stated and kept in mind.

At the end othe Middle Postclassic and into the Late Postclastte control became
more entrenched, and settlement at Angamuco contracted to themialpais Any new high-
status structures built during this time would have been built in thislaredkely that during
this period, top down mechanisms of power and control, including Panoptic surveillance and
middle-level messagindgyecame more important in processes of state integraiswould
explain why most ofhe highstatus structuresith high intervisibility and large viewsheds are
found on the lowemalpais—they were built later with a greater emphasisorveillance and
middle-level messaging.

Do the results for the different types of higatus structures line up with this? Well,
Table 6. Zshows that across the entire site, elite complexes had the greatesinieaadian
values for viewshed area and ‘number of other points’. This fits with my previous dist@ssi
we know that these elite complexes were built on the lomalpais probably during the Late
PostclassicThis is also reflected iRigure 6. 6where almost albf the red and yellow points on

the lowermalpaisare elite complexes. Some of these points are also rectilinear pyramids, which
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were probably built near the end of the Middle Postclassic. It's also possiid®ha of these
rectilinear pyramids were duat an earlier time and thdster ‘renovated’ to enhance their
visibility.
There are obviously some exceptions to this. For example, theyrgtaat the
northern end of the site was probably built near the end of the Middle Postclassic or during the
Late Postclassijust based on the fact that it iy&catg, yet it is located on the upperalpais
and has a small viewshed and low intervisibilitys difficult to interpret anomalous cases like
this without nore fieldworkto investigate the structugen detail and get a better idea of when
they werebuilt.
Another interesting case is rectilinear pyramic7-Py-1 located off thenmalpaisto the
north (see top left inset of Figure 6. 6). This pyrahad a very large viewshghaut it is not
located on the lowanalpaislike many of the others. The viewshed for this pyramid can be seen
in Figure 7. 1 below. It covers a large area off the northepaiswhich includes a long
segment of a road symbolized with a dotted line in the satellite imagery. This roaditeks
similar tothe main southern road leading into the LPB, 'sdikely that it served a similar
purpose. | was told that a main northern road did exist leading into the LPB duridgspagic
times (Chris Fisher personal communication, 2023), so this mightlbeelteve that this
pyramid was probably built near the end of the Middle Postclassic to serve as a systda of
power, and project a Panoptic garethe areas north tfiemalpais It was placed in a location
with a large outward facing viewshed that encompassed much of the northern road leading into

the LPB.
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Figure 7. 1: Viewshed for pyramid X# 1. The pyramid is the furthest blue triangle to the north.
Annotations show the location of a possible main road leadinghietoPB.

Results for the Lower Study Area

When looking at the lowenalpaisin isolation, the resultgenerally line up with those
for the entire siteTable 6.3 and Figure 6. 15 show that high-status viewskeftisr being
constrained to the lower bounding baxjce again ttgreater mean and median values for

viewshed area and ‘number of other points’ thhofathe random viewsheds. For the additional
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attributes, the high-status viewsheds peshter mean values than all samples of random
viewsheds, but they only hagkeater median values than the first two samples.

Table 6. 6 shows/hether these differences were significant or Wawsheds from high-
status points had significantly different and significatdhgerarea valuethan the viewsheds
from the first and second sample of random points, but not thekngtitstatusviewshedslso
contained a significantly different and significangigeatemumber of other points thafi a
sampls of random viewsheds. Additionally, they contained significantly different and
significantly greater values farchaeological featuresad length, and complejo area thhe
first two samples ofandom viewsheds, but not the thi@hce againthe high-status viewsheds
did not contain a significantly different or significantly greater number of ressri@n any
sample of random viewsheds. This is probably due to the same reasons thatedlescrib
previously. The insignificant results for viewshed area, archaeological featoael length, and
complejo area against the third sample of random viewsheds is probably due to the riature of
Wilcoxon Rank Sum Test. As stated in chapter 5, this test is interpreted as compapley sa
medians. Table 6. 3 and Figure 6. 15 show the median values for these attributes. The median
values for the higlstatus viewsheds are smaller or just slightly greater (in the case of viewshed
area) tharthe median value®f the third sample of random viewsheds. This explains why the
results were insignificant. It also suggests that if a different test eadused, like atest
which compares sample means, the results might be significant. This is becaunsanhealues
for the highstatus viewsheds are always greater than the mean values for the third sample of
random viewsheds (sdable6. 3.

Because the hightatus viewsheds contained significantly greater attribute values than

two out of the thresamples of random viewsheds, | think it siliggests that on the lowe
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malpais high-status structures were not positioned randomly in relation to their visibdity.
the most parthey seem to have been preferentially located in plkhatsvere highly
intervisiblewith large viewsheds that encompassed more archaeological features, roads, and
complejos than we would expect from random chaHosvever, agreater number of
comparisons would have to be done to say this with a higher level of cer@ty again,
visibility from reservoirs does not seem to have been a concern.

| believe these resulsipport my hypothesis about Panoptic planning and midudéd-
messagingHigh-status structuresn the lowemalpaisdo seem to have been positioned in a
way that would have been favourable for Panoptic surveillance and the communication of
middle-level meaningHowever just like with the entire site, there is important spatial
variability thatmust be discussed. In chapter 6, | broke up the lovadpaisinto an upper and
lower elevation zoae. Figure 7. Zhows the rough boundaries of these zones in blue and orange,
respectively. It also shows a third zongyreen which | am calling the higktatus monumental
zone. This consists of a dense clustering of lsigiids structuresentered around the main lower
yacatg and it corresponds to whigisher and Leis2013:203)call a “node” of Purépecha
imperial architecture. These zones are just rough analytical boundaries antdrslidad seen as
fixed or absolute. This is why overlap can existssn them.

If we look at Figure 6. 10 and Figure 6., 1ie viewsheds that have the greatest area and
the highest values for road length, archaeological features, reservoirs, and coreplegnawst
all belong to highstatus structures in th@per elevation zone. When it comes to intervisibility
however, most of the structures imsthone have lower values. This suggests that thedtaghs
structures in this zone would have been highly visible from areas of occupation and activity, but

moreso from commoner areas, rather than elite areas. They can be said to have bmaad inwa
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Figure 7. 2 Map of the lower malpaishowing the higkstatus points and the rough boundaries of the
three analytical zones. The blue line delineates the upper elevationhawm@ngdine delineates the
lower elevation zone, and tigeeenarea is the higistatus monumental zoneatadisplayed over pseudo
RRIM.

facing viewsheds relative to tihealpais- they project across broad areas but are mostly
concentrated on thmalpaisproper. This would have been favourable for Panoptic surveillance
of commoner areas. In other wordshiesestructures really were positioned to facilitate
Panoptic surveillance and midderel messaginghis suggests that these processes wuoave
beentargetedat the general populacespecially commoner aredse structures in this zone are
either rectiinear pyramids or elite complexdor viewshed area and ‘number of other points’,
most of the yellow and red points with high values are elite complexes. This fits Wwilth6l'at

which shows that elite complexes have greater mean values for these attrénutée th
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pyramids.For the rest of the attributes, there are equal numbers of elite compldxestimear
pyramids symbolizedith yellow or red.This implies that within this zongéhe elite complexes
tendto have greatantervisibility and larger viewshedban the rectilinear pyramigdbut there
does not seem to baraajor differencefor the other attributes.

If we focus on the high-status monumental zone, most of the structures have smaller

viewsheds thaéncompasfewerarchaeological features, roads, and complejos. However, these
structures tend to have greater intervisibi{f§gure 6. 10 and Figure 6. L Four out of the five

red points for ‘number of other pointsvrewshedare located in this zone. This suggests that
these structures were not positioned to be highly visible from broad areas of occupation and
activity, rather, they were positioned to be highly visible from edbbr within a localized area.
In other words, these structures seem to have localized inward facing viewstedsnyalso
see this irFigure 6. 4vherehigh-status structurearound the maigacatatend to be located on
hills and ridgeghat are elevated relative to their immedsueroundingsvith the highest
visibility values(symbdized inorange and redY.here are many possible reasons for this
emphasis on intervisibilityout as | mentioned beforen® of these could have been to direct a
Panoptic gazand middlelevel messageat areas oélite occupation and activity in order to
keeplocal elites in lineAs Purépecha state control became more entrencloedilithave made
sense to move a large number of local elites into this zone to keep them Trnige.
interpretation lines up with the fact thathigure 6.10, almost all of the points in this zone are
elite complexesThere was clearly an emphasis on intervisibility for the elite complexes at this
site.

If we look at the rest of the lower elevatizone, the remaining points tend to have low

values for all viewshed attributeSigure 6. 10andFigure 6. 11). This might lead you to think
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that surveillance and middlevel messaging were simply not important for these structures.
However, we must remember that tivegre located right at the eel@f the site, smost of their
viewshed area was likely cut off and would have extended ofh#tigais This is supported by
the highstatuscumulative viewshed surfacBigure 6. 1), which has areas of very high visibility
(symbolized in red and orange) off timalpaisto the southwest and southeast. This is further
supported by Figure 7.13low. It shows the viewsheds from two of the points in the lower
elevation zone. As you can see, both viewsheds c@vgilittle of the atualmalpaiswith much
of their area extending off to the west, southwest, south, and southeast. This suggests that the
high-status structures in the lower elevation zoiag have beepositioned to be highly visible
off themalpais In other words, theljavebroad outward facing viewsheds. One possible reason
for this could have been to project a Panoptic gaze and mi@adlbnessagesnto smaller
communities in the city’s hinterland. This would make sensé@gfamuco was aadministrative
center that oersaw tributary communitie3his also could have been done to project a Panoptic
gaze over the main southern road into the LiREch will be discussedh more detailater. If
you exclude the points in the high-status monumental zone,ateaibout an equal number of
elite complexes and pyramids in the lower elevation zone. This is also where tharbalc
located.

It is possible that a temporal sequence exists fa@ettesults on the loweanalpais At the
end of the MiddlePostclassic, the upper elevation zone may have been the main area of
occupation. During the Late-Postclassic this may have shifted down to the monumentaldzone a
the lower elevation zone. Elites who formerly occupied the upper elevation zonewveay ha
relocated, or been relocated, to the high-status monumental zone. This could have been a way for

the Purépecha rulers to tighten the grip of imperial control, consolidating the lowetyremtli
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Figure 7. 3Viewsheds fotwo highstatus points- AO74£Ec-1 and AL72Ec-2 - in the lower elevation zone of tr
lower malpais.

elites intoa smaller area to better keep them in liAethe same time, this shift might reflect an
increased interest orojecting power and controver settlements and transport routes off the
malpais This potentiatransitionfrom broad inward facing viewsheds, to localized inward
facing and broad outward facing viewsheds might signgigiti in strategies oftsveillance at
the site

Overall, these results illuminate a potential narrative of social control and state

integration at Angamuco that shifts over time and spaceirhportant to note that this narrative
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is only based on the data currently available, most of which was alglale for the lower
study area. If the various datasetre mapped and digitized across the whole site,ather the
viewshed attributes could be quantified across the whole site. As a result;itheatounts for
each viewshed would change, potentially leading to differemtltsthat may or may not support
this narrative. Unfortunately, without more fieldwork, interpretations have to lee loaisan
incomplete picture of the site.

Before moving on, | quickly want to address some of the dithéations of this
analysis. | already mentioned issues with incomplete data coverage, but | should also
acknowledge issues with the available datasets themselves. The datasehf pgnat
locations was certainly not perfect. Only a small numberesfetpyramids have actually been
ground-truthed, and these are all on the lowalpais Some of the ‘pyramids’ on the upper
malpaismay not even be actual pyramids. We cannot be certain without more fieldwork. This is
another reason why the results frora tbwermalpaisare generally more reliable than the
results across the entire site. Additionally, the datasets for complejosas are not perfect as
both were created through somewhat subjective processes. All viewsheds gendhaged i
analysis weg also subject to the limitations of the Angamuco DEM. Elevation surfaces, even
with afine resolution of 0.5 marestill a simplification of the true ground surface. | also ignored
the effects of past vegetation. The Angamonadpaiswas certainly lessofested than it is today,
but it still would have had trees and vegetation that could have obscured visibility. Additionall
| usedfixed estimates fothe viewshegbarameter§OFFSETA and OFFSETB)n reality, not all
elite complexes or people would have been the same height, so this would have affected
visibility. An avenue of future work could be to vary these parameter values by using, for

example, a minimum, median, and maximum value, to see how the results would be affected.
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Visibility from Souther n Road into the LPB

Table 6. 7 shows that tiveewsheds from elite complexes contained a greater mean and
median length of the main southern road than the viewsheds from the pyrBnmdsakes
sense considering there are more elite complexes than pyramids on then&pads and the
elite complexes also tend to be closer to the ®dfithemalpais In the same table, viewsheds
from theyacatascontained a greater mean and median length of the road than the viewsheds
from the rectilinear pyramidglowever, there were only tw@catasin the study area opposed
to 11 rectilinear structures, so tlgsprobably a somewhat fair comparison. There great
variability among the rectilinear viewsheds, with some containing a large roald &myjsome
containing a very small road lengfromTable A.9 you can see that all but two higtatus
structures on the lowenalpaiswould have been visible from a portion of this road. Both of
these nonvisible structures are rectilinear pyramids. All of the elite complexes angacdltas
would have been visible. | was particularly interested in the visibility of ARy¥3; the main
loweryacatg as this is one of the most prominent symbols of imperial power at the site. The
viewshed from this point is shown in Figure 7. 4. This is the combined viewshed from the
Angamuco DEM and the LPB DENh total, this pyramid would have been visible for about 1.7
km of this road segment. In general, | do not believe the high visibility of these stricbunes
the road is a coincidence. These results suggest that high-status structureswerthalpais
particularly the elite complexes near the eastern and southeastern edge, itleregaed last
in part to be visible from this road. Since Angamuco is located on the far easterntbel& @B,

it may have served as a kind of ‘gateway’ to the Purépecha heartland, using gtahigh-
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structures to project a Panoptic gaze and mitinlel messges onto travellers moving into and

out of the LPB.

Figure 7. 4 Merged viewshed from AN7By-1, the main lower yacata pyramid, which is highlighted in
red

Overall Conclusions
In my introductory chapter, | laid oatspecificresearch question that | hoped to address
with this thesisThis section will take the major points of my discussion and use them to answer

eachthisresearch question.

x Do the locations of higktatus stratures at Angamuco suggest that they were made to be
highly visible on the landscape in a way that would have been favourable for Panoptic

surveillance and the communication of middle-level meaning?
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My overall answer, based on the results of this arglisiyesHigh-status structurest
Angamuco do not appear to have been located randomly in relation to their vighaitigs the
site as a wholetatistical tests showed that their viewsheds were significantly largeea and
contained a significantly greater number of other structures than the vieviigimedsultiple
samples of random points. This suggeststti@twere preferentially located in placegh large
viewshedsand high intervisibility There isalsoimportant spatial variability to these results. The
high-status structures with the largest viewsheds and greatest intervisiugiteéyalmost all found
on the lowemalpais.

In isolation,statistical tests showed thtae high-status structures on thevéy malpais
had viewsheds that were significantly largearea contained a significantly greater number of
archaeological featuseand encompassed a significantly greater road length and complejo area
than the viewsheds from two samples of random points. These high-status viewsheds also
contained a significantly greater number of other Hafgius structures than three samples of
random viewsheds. This suggests thasestructures would have been highly visible from
broad areas of commoner occupatama activity and that intervisibility was also very important
in determining their locationgmportant spatial variability also exétacrosghe lowermalpais
Structures in the upper elevation zone tahi be less intervisible, but more visible frameas
of commoner occupation and activity. They tended to have broad inward facing viewsheds
relative to themalpais Structures faling into the high-status monumental zone hmagth greater
intervisibility butwereless visible from commoner areas. Theyded to have localized inward
viewsheds. Finally, the remaining structures in the lower elevation zone had broadioutwar

facing viewsheds that extended off thalpais Almost all of these viewsheds encompassed a
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portion of the main southern road into the LPB, indicating that these high-status struciices w
have been visible from.

All of this fits with the idea of Panoptic planning and middle-level messaging, but it
suggests a nuanced picture. On the upppais there is not enough evidence to suggest that
high-status structures were positionedaitilitate these processda contrast, on the lower
malpais high-status structuredo seento have been positioned in a way that fea®urablefor
Panoptic surveillance and middesel messaginglf we focus on the loweanalpaisin isolation,
in the upper elevation zonthese processaegem tchave beemargeted at areas of commoner
occupation and activity. In the high-status monumental zone, the emphasis on inteéyvisibili
suggests it these processemry have beetargeted at areas of elite occupation and activity.
Throughout the rest of the lower elevation zone, surveillance and middle-level mgssaggar
to have been targeted off thelpaisonto surrounding communities and the main southern road
leading into the LPB.

These results suggest a potential narrative@oial control and state integration that
shifts over space and time. During the MidBlestclassic, in the early days of Purépecha state
integration, there was major growth and expansion acrossalpaisas a whole. Monumental
constructions were built across the site, but they were not planned with a strongigmmphas
surveillance or middle-level messaging. This is because during this period, Puréptrha s
integration mainly operated through bottom-up processes of negotiation and co-option, with
pyramids being constructed to helpauatlocal elites through the ritual activity that took place at
them (see Cohen 2016). Most of the pyramids on the upgkpaiswere probably built during

this time, which would explain why they are less visible and intervisible than pyramids on the
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lower malpais Some of the pyramids on the lowsalpaisprobably date to this period as well,
theyare justinterspersed with newer constructi@msl may have beerenovated’ over time.

Continuing with the narrative, at the end of the Midétestclassic and into the Late
Postclasic, state control became more entrenched, and processes of state iniegraasmgly
beganoperating through top-down mechanisms of power and domination. These mechanisms
included Panoptic surveillance and the communication of middle-level meaning. During this
time, settlement contracted to the lowealpaisand new pyramids and elite complexes were
built in this areawith an emphasis aimese mechanisms of powdén the upper elevation zone,
which may have been occupied first, hgflatus structureseremade to be highly visible from
areas of commoner occupation and actiMitythis zone, surveillance and middésel messages
were targeteat the generalpopulaceAt some point, possibly later in time, a higtatus
monumental zone was created. Local elites may have relocated or been relocatedne, this zo
and high-status structures seem to have beenheudtvith a strong emphasis on intervisibility.
This may have represented a shifting strategy of social control, as surveillance and leveédle-
messagesvere now targeted at areas of elite occupation and acpagsibly tokeep locaklites
in line and tighten the grip of imperial control. During this same period, stajlas structures
were also constructed throughout the rest of the lower elevation zone. Thesgestnwetre
made to be highly visible off thealpaistargetinga Pamoptic gaze and middlievel messages at
tributary communities in the city’s hinterlaaghd the main southern road leading into the lake
basin

Overall, this narrative elucidates changing processes of social controbtand st
integration at Angamuco. teanciles the arguments about bottom-up vs top-down processes of

state integration, showing how both may have lpgesentjust at different timesand how these
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processes variegpatially The narrative aligns with the pedisting settlement model for
Angamuco which describes how settlement contracted to the foalpaisduring the time of
empire. It also generally aligns with the timeline in the RM which placesotieolidation of the
Purépecha state in the Middle Postclassic. While processes ofcantial and state integration
were certainly complex and mufacetedat Angamucol believe these results, and the narrative
they suggest, help illuminate them and baneficiallycontribute to our understanding of the
site.In a broader senskbelieve these results can contribute to our understanding of top-down
mechanisms of social contyand how the manipulation of visibility in the built environment

can be an integral part of this.

Future Work

The Angamucwisibility analysis would benefit greatly from additional fieldwork at the
site.Because the entire analysis rdl@en thespatial dataseif pyramid locations, it would be
incredibly useful to ground-truth every one of these polhtaore of the sitegspecially areas of
the uppemalpais were surveyed, additional pyramids could be discoveredeatutes like
roads, complejgsand elite complexesouldpotentiallybe mapped and digitized ovebeader
area.This would allow for the quantification of a greater number of viewshed attriberiessa
the entire siteinstead of just on the loweralpais Additionally, if the pyramids were ground-
truthed, their actual standing heights cooganeasured in the field, which would be more
accuratehan deriving them from a DEMisiting the pyramids ithe fieldcould also help to
verify their relative ages, which would be useful for assessing the narrative ofcamtral and

state integratiomhat | presented.
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Apart from doing fieldwork] already mentioned how | would likeo isolate the
pyramids on the uppenalpaisand compare their viewshed attributes to those from a sample of
random points generated in the same area. This would allaw assess the visibility and
intervisibility of these gramids without the influence of values from the lowelpais | also
mentioned how it would be informative generate viewshedsom elite complexesisinga
range ofparameteralues say a minimum, median, and a maximum. Furthermore, the
robustness aheresultscould be evaluated by generating additional samples of random points

for comparison.
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This appendix contains the tables afinaewshed attribute data. This is the data was that

APPENDIX A

summarized by mean, median, and standard deviation in the results section of th€ablesis.

A. 1 contains viewshed attribute data for the 44 hEgtus points across the entire sltiee next

three tables contain equivalent data for the first, second, and third samples of parmutsm

across thentire siteTable A.5 contains viewshed attribute data for the 30 high-status points on
the lowermalpais and the next three tables contain equivalent data for the first, second, and

third samples of random viewsheds for the lomeaipais Finally, Table A.9 contains the length

of the main southern road within each of the 30 high-status viewsheds on thenkipais

Table A. 1: Viewshed attribute data recorded for the 44 &igtus points across the entire site.

Designatbn Type ViewshedSize| HighStatusPoints| Reservoirs Comments
AG76Py1 Pyramid 1.829 1 2 | Rectilinear
AF74Py1 Pyramid 10.73 13 19 | Rectilinear
AC75Py1 Pyramid 4501 4 8 | Northern
Yacata
AD76Py1 Pyramid 2.727 4 3 | Rectilinear
AD76Py2 Pyramid 2.84 5 1 | Rectilinear
AE76Py1 Pyramid 1.722 4 6 | Rectilinear
AE75Py1 Pyramid 0.429 1 0 | Rectilinear
AE80OPy1 Pyramid 1.402 0 0 | Rectilinear
AK76Py1 Pyramid 3.757 4 11 | Rectilinear
AM73-Py1 Pyramid 1.919 5 1| Rectilinear
AM73-Py-2 Pyramid 1.686 5 1| Proto Yacata
AN73Py1 Pyramid 6.103 22 1| Main lower
Yacata

AN73Py-2 Pyramid 4.545 16 1| Rectilinear
A073Py1 Pyramid 0.108 5 1 | Rectilinear
X7THFPy1 Pyramid 8.294 0 0 | Rectilinear
AC75Py2 Pyramid 1.865 4 3 | Rectilinear
Al72Py1 Pyramid 5.38 4 2 | Rectilinear
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Al79Py1 Pyramid 3.831 1 10 | Rectilinear
Al78Py1 Pyramid 4.094 2 13 | Rectilinear
AK72Py1 Pyramid 5.956 10 2 | Rectilinear
AN76Py1 Pyramid 8.493 6 6 | Rectilinear
AM75Py1 Pyramid 8.014 11 9 | Rectilinear
AJ75Py1 Pyramid 6.743 11 6 | Rectilinear
AK76Py-2 Pyramid 3.346 6 8 | Rectilinear
AJ78Py1 Pyramid 3.587 11 36 | Rectilinear
AG77Py1 Pyramid 0.324 0 2 | Rectilinear
AO073Ball1 Ballcourt 2.475 12 0 | Ballcourt
AN73Ecl EliteComplex 4.237 14 2
AK74Py1 Pyramid 7.953 12 17 | Rectilinear
AN74Ecl EliteComplex 3.224 12 2
AN73Ec2 EliteComplex 6.801 21 2
AO74Ecl EliteComplex 2.973 10 2
AO74Ec2 EliteComplex 3.845 11 0
AN73Eec3 EliteComplex 8.083 20 4
AN73Ec4 EliteComplex 5.237 18 1
AM73Ecl EliteComplex 9.179 25 8
AM73Ec2 EliteComplex 3.461 11 0
AL72Ecl EliteComplex 4.598 11 0
AL72Ec2 EliteComplex 5.5633 14 0
AN74Ec2 EliteComplex 10.518 18 12
AJ78Ecl EliteComplex 13.575 13 59
AM76Ecl EliteComplex 8.671 6 10
AN73Ec5 EliteComplex 4.125 12 3
AN74Ec3 EliteComplex 9.393 21 10

Table A. 2 Viewshed attribute data recorded for the first sample of 44 randions @aross the entire

site.

Designation ViewshedSize RandomPoints Reservoirs

rand_1 9.273 3 7
rand_2 3.409 5 6
rand_3 7.73 6 17
rand 4 1.845 3 0
rand_5 4.481 3 5
rand_6 0.966 1 0
rand_7 1.921 0 0
rand_8 5.598 4 0
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rand_9 0.76 2 0
rand_10 3.549 3 0
rand_11 1.842 3 4
rand_12 3.542 0 2
rand_13 2.849 0 0
rand_14 3.126 1 0
rand_15 3.309 1 2
rand_16 10.217 11 30
rand_17 0.625 1 2
rand_18 4.962 8 13
rand_19 7.142 5 17
rand_20 7.459 6 11
rand_21 0.351 1 3
rand_22 7.19 3 16
rand_23 0.983 1 1
rand_24 0.198 0 1
rand_25 4.024 2 2
rand_26 0.65 1 4
rand_27 3.524 4 8
rand_28 1.935 1 0
rand_29 7.623 3 8
rand_30 3.796 4 4
rand_31 0.605 1 1
rand_32 0.365 0 1
rand_33 9.058 5 23
rand_34 2.352 4 15
rand_35 10.356 3 8
rand_36 4.342 5 5
rand_37 3.618 7 8
rand_38 1.358 0 0
rand_39 0.746 2 3
rand_40 8.767 11 54
rand_41 5.901 5 9
rand_42 0.066 0 0
rand_43 2.693 4 12
rand_44 0.978 0 2

Table A. 3 Viewshed attribute data recorded for the second sample of random poiss the entire
site.

| Designation ViewshedSize | RandomPoints Reservoirs
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random_1 0.081 1 1
random_2 3.603 8 17
random_3 3.965 1 0
random_4 8.228 9 6
random_5 4.005 7 8
random_6 6.41 9 13
random_7 3.615 4 6
random_8 1.742 4 6
random_9 3.674 3 8
random_10 2.572 0 1
random_11 5.479 4 6
random_12 7.107 8 7
random_13 1.355 5 4
random_14 0.211 1 0
random_15 5.628 0 2
random_16 0.15 0 0
random_17 8.214 5 16
random_18 2.713 3 6
random_19 6.917 8 12
random_20 1.228 1 1
random_21 4.415 2 5
random_22 1.235 3 4
random_23 4.714 7 12
random_24 1.266 3 3
random_25 1.557 3 1
random_26 4.883 0 0
random_27 8.893 12 60
random_28 1.841 6 6
random_29 5.233 5 6
random_30 4.77 7 5
random_31 5.771 1 5
random_32 5.645 3 8
random_33 0.356 2 2
random_34 6.136 3 7
random_35 2.42 2 5
random_36 1.817 2 1
random_37 0.818 5 1
random_38 3.383 2 6
random_39 1.618 6 3
random_40 7.059 5 1
random_41 0.174 0 2
random_42 16.522 21 56
random_43 0.963 3 0
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random_44 3.842 2 3

Table A. 4 Viewshed attribute data recorded for the third sample of randons@ardss the entire site.

Designation ViewshedSize RandomPoints Reservoirs

random_1 10.357 6 51
random_2 11.531 8 35
random_3 2.068 2 1
random_4 5.644 5 8
random_5 5.642 1 0
random_6 1.127 3 2
random_7 1.421 0 0
random_8 0.792 3 4
random_9 3.469 3 7
random_10 5.151 0 0
random_11 6.787 2 3
random_12 1.059 0 0
random_13 1.462 3 1
random_14 2.66 0 0
random_15 5.39 1 0
random_16 1.017 2 2
random_17 1.021 0 1
random_18 2.216 0 0
random_19 2.495 3 11
random_20 0.101 0 0
random_21 2.57 3 3
random_22 0.773 1 2
random_23 1.546 4 1
random_24 1.488 2 4
random_25 4.586 1 4
random_26 1.627 2 7
random_27 8.866 11 33
random_28 5.738 3 7
random_29 7.187 0 0
random_30 4.003 2 1
random_31 1.681 4 1
random_32 0.804 1 2
random_33 2.677 0 0
random_34 1.549 0 0
random_35 0.26 0 1
random_36 8.133 7 25

177



random_37 0.786 1 1
random_38 3.403 0 0
random_39 3.359 4 7
random_40 0.246 0 2
random_41 6.091 6 20
random_42 3.236 4 1
random_43 1.091 3 1
random_44 7.153 6 6
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Table A. 5: Viewshed attributes recorded for the 30 high-status poirtte or

lower malpais.

Designation
AK76-Py-1
AM73-Py-1
AM73-Py-2
AN73-Py-1
AN73-Py-2
A073-Py-1
AK72-Py-1
AN76-Py-1
AM75-Py-1
AJ75-Py-1
AK76-Py-2
AJ78-Py-1
A073-Ball-1
AN73-Ec-1
AK74-Py-1
AN74-Ec-1
AN73-Ec-2
AO74-Ec-1
AO74-Ec-2
AN73-Ec-3
AN73-Ec-4
AM73-Ec-1
AM73-Ec-2
AL72-Ec-1
AL72-Ec-2
AN74-Ec-2
AJ78-Ec-1
AM76-Ec-1
AN73-Ec-5
AN74-Ec-3

Type
Pyramid
Pyramid
Pyramid
Pyramid
Pyramid
Pyramid
Pyramid
Pyramid
Pyramid
Pyramid
Pyramid
Pyramid
Ballcourt
EliteComplex
Pyramid
EliteComplex
EliteComplex
EliteComplex
EliteComplex
EliteComplex
EliteComplex
EliteComplex
EliteComplex
EliteComplex
EliteComplex
EliteComplex
EliteComplex
EliteComplex
EliteComplex
EliteComplex

ViewshedSizeHighStatusPointsReservoirs ArchFeaturdgoadLength ComplejoArea Comments

3.281
1.138
1.042
2.605
2.244
0.108
1.816
4,969
4.532
3.939
2.946
3.205
1.6.8
1.726
3.037
2.015
2.82
2.459
2.638
3.407
2.199
4.16
1.693
1.661
1.694
5.587
10.604
5.34
1.679
4.071

4
6
6

21

16
5
8
6

11

10
6

11

11

8

6

13

11
21
10
11
19
17
24
11
11
12
17
14

12
20

11
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2084
965
903

2191

1730
467

1010

3358

4010

3912

1905
6435

1098

1433

4367

1826

2693

1561

1534

3206

2020

4438

1408

1507

1474

5103

9582
3738
1547

4226

14824.66
3873.57
3680.01

11580.65

9370.1
3567.51
3506.92
18085.4
16908.9

16603.85

11281.64
34313.35

7401.7
7170.59

18901.43

12050.41

13582.54
10541.3
10304.6

17116.94

10001.93

21468.42
5684.11
4842.14

5225.4

27726.93
54068.98

19792.39
8348.01

23731.15

0.32 Rectilinear
0.13 Rectilinear
0.1Proto-Yacata
0.34.ower Yacata
0.25 Rectilinear
0.08 Rectilinear
0.16 Rectilinear
0.51 Rectilinear
0.65 Rectilinear
0.7 Rectilinear
0.32 Rectilinear
1.08 Rectilinear
0.19
0.21
0.72 Rectilinear
0.3
0.42
0.27
0.28
0.52
0.29
0.71
0.18
0.21
0.22
0.83
1.59
0.57
0.22
0.71
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Table A. 8 Viewshed attributes recorded for the first sample of 30 randomspmirthe lower malpais.

Designation ViewshedSize RandomPoinReservoirs ArchFeature®RoadlLength ComplejoAre:

rand_1 1.174 1 3 751 4948.85 0.1.
rand_2 0.137 2 0 163 73.32 0.0:
rand_3 1.234 4 0 1064 4497.56 0.1
rand_4 0.358 0 0 220 1007.62 0.0
rand_5 1.102 3 0 877 3700.33 0.1
rand_6 1.842 1 1 1584 10508.57 0.2
rand_7 1.702 4 0 1527 7777.8 0.2
rand_8 1.054 0 0 551 3323.3 0.0!
rand_9 3.342 2 10 2692 14169.18 0.4
rand_10 0.66 5 2 1428 7617.85 0.2
rand_11 1.52 2 0 830 3513.23 0.1
rand_12 4.147 2 3 2366 12061.93 0.3
rand_13 1.969 1 9 1977 11743.74 0.3
rand_14 2.175 4 2 3001 10949.71 0.5
rand_15 4.861 5 4 3236 13732.99 0.5
rand_16 1.472 5 0 1298 6244.28 0.1
rand_17 1.321 1 0 514 2265.16 0.0
rand_18 3.604 3 3 1964 10446.17 0.
rand_19 2.887 9 31 6823 37742.66 1.1
rand_20 1.809 8 5 3211 15925.03 0.5
rand_21 2.993 1 3 1019 5178.35 0.1
rand_22 3.505 1 0 1528 7317.74 0.2
rand_23 0.799 0 2 927 5779.11 0.1
rand_24 1.308 0 1 236 1529.38 0.0
rand_25 0.081 0 2 274 1491.25 0.0
rand_26 1.231 1 3 817 4981.16 0.1
rand_27 2.441 1 0 1733 11032.39 0.2
rand_28 1.793 4 1 1707 6432.61 0.2
rand_29 0.93 2 4 1516 6636.39 0.2
rand_30 3.881 9 19 5381 30264.73 0.8
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Table A. 7: Viewshed attributes recorded for the second sample of 30 ranihsifq@othe lower
malpais.

Designation ViewshedSize RandomPoinReservoirs ArchFeaturesRoadLengthComplejoArea

random_1 4.733 7 13 5629 31502.73 0.€
random_2 3.416 5 11 2411  16200.92 0.2
random_3 3.587 1 0 1488 7132.3 0.2
random_4 0.873 1 0 368 1376.8 0.0!
random_5 4.562 4 4 2227  11405.84 0.3
random_6 0.611 0 1 760 4015.26 0.1
random_7 1.675 3 4 1040 9959.63 0.1
random_8 1.667 7 6 2139 8746.07 0.3
random_9 1.196 1 0 718 1763.66 0.0
random_10 1.334 1 1 1398 7062.74 0.2
random_11 0.813 0 0 416 2984.68 0.0
random_12 2.53 7 5 3347 13786.62 0.6
random_13 4.063 5 12 3068  19650.54 0.4
random_14 1.756 5 7 2470 9875.09 0.4
random_15 3.372 4 9 2982  18959.53 0.5
random_16 2.38 8 7 2226 8921.13 0.3
random_17 1.972 0 2 720 5181.14 0.1
random_18 2.424 5 2 3070 15372.1 0.5
random_19 0.917 1 1 729 1917.48 0.
random_20 2.648 3 4 1823 7290.25 0.2
random_21 0.458 0 0 471 3554.28 0.0
random_22 0.563 4 5 889 2659.91 0.1
random_23 0.896 1 2 650 5390.48 0..
random_24 0.73 3 3 670 3715.57 0.1
random_25 0.584 1 0 524 3295.09 0.1
random_26 1.216 3 3 2333 13110.86 0.4
random_27 1.382 3 6 1037 2992.95 0.2
random_28 0.445 3 2 258 795.97 0.0!
random_29 0.444 0 1 385 2905.74 0.0
random_30 4.49 1 3 3032 15868.45 0.4
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Table A. 8: Viewshed attributes recorded for the third sample of 30mapdmts on the lower malpais.

Designation ViewshedSize RandomPointReservoirs ArchFeaturefRoadLength ComplejoArea

random_1 3.483 10 8 3598 15125.79 0.5
random_2 1.762 1 5 1254 11270.11 0.1
random_3 3.629 9 15 4667 26165.61 0.7
random_4 2.238 6 33 5214 29665.84 0.8
random_5 5.354 7 27 5216 31964.86 0.8
random_6 1.094 5 7 1385 7111.09 0.2
random_7 1.948 10 7 2223 12053.94 0.3
random_8 1.232 0 0 1063 4388.46 0.1
random_9 3.662 10 10 4813 25965.55 0.
random_10 3.575 10 6 3119 16279.11 0.5
random_11 2.222 4 3 2013 13056.03 0.3
random_12 1.27 0 1 527 2892.39 0.0
random_13 4.116 7 11 2625 14012.98 04
random_14 0.516 1 3 1126 4374.09 0.1
random_15 4.39 4 7 2745 19337.99 0.4
random_16 1.646 0 0 245 2107.03 0.0.
random_17 1.503 2 6 1638 13000.69 0.3
random_18 2.224 3 6 2747 16314.72 0.4
random_19 5.715 10 7 4351 26494.95 0.6
random_20 2.386 4 11 308¢ 10408.05 0.
random_21 1.551 1 1 1242 9053.87 0.2
random_22 1.351 4 4 1006 3732.86 0.1
random_23 1.193 5 6 1819 7846.47 0.3
random_24 3.108 5 0 1557 7719.71 0.2
random_25 5.015 5 4 2604 12191.45 0.4
random_26 2.751 7 6 3251 16131.53 0.5
random_27 1.489 1 2 2057 10286.61 0.3
random_28 0.657 1 3 396 2100.33 0.0:
random_29 3.063 8 8 2873 14218.56 0.4
random_30 2.462 9 10 4338 21901.54 0.7
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Designation Type

AJ78-Ec-1
A074-Ec-1
AO74-Ec-2
AN74-Ec-2
AM76-Ec-1
AN73-Ec-3
AN74-Ec-1
AN74-Ec-3
AN76-Py-1
AN73-Ec-2
AJ78-Py-1
AM75-Py-1
AO73-Ball-1
AN73-Py-1
AM73-Ec-1
AN73-Ec-4
AN73-Ec-5
AM73-Ec-2
AN73-Ec-1
AJ75-Py-1
AK76-Py-2
AM73-Py-1
AM73-Py-2
AL72-Ec-2
AL72-Ec-1
AK76-Py-1
AN73-Py-2
AK72-Py-1
A073-Py-1
AK74-Py-1

EliteComplex
EliteComplex
EliteComplex
EliteComplex
EliteComplex
EliteComplex
EliteComplex
EliteComplex
Pyramid
EliteComplex
Pyramid
Pyramid
Ballcourt
Pyramid
EliteComplex
EliteComplex
EliteComplex
EliteComplex
EliteComplex
Pyramid
Pyramid
Pyramid
Pyramid
EliteComplex
EliteComplex
Pyramid
Pyramid
Pyramid
Pyramid
Pyramid
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Table A. 9: Length of main southern road (m) within each of the 30dtaghs viewsheds on the lower
malpais.

RoadLength Comments

8711.93
4263.98
3994.08
3910.88
3787.93
3438.23
3166.89
2924.73
2754.89 Rectilinear
2034.04
2028.02 Rectilinear
1953.55 Redctilinear
1688.16
1675.05Lower Yacate
1656.53
1173.32
1117.58
1041.6
1027.71
941.25% Rectilinear
915.13 Rectilinear
599.33 Rectilinear
579.55 Proto-Yacata
567.36
567.16
515.7€ Rectilinear
479.22 Rectilinear
243.11 Rectilinear
0 Rectilinear
0 Rectilinear
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