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Tonle SnguotPreliminary Research Results
from an Angkorian Hospital Site

ABSTRACT

Tonle Snguot isral11"/12" century CE hospital site at the northern gate nflkor
Thom, Siem Reap, Cambodiawas partially excavated by an international team from
theNalandaSriwijayaCentre (NSC), APSARA Authoritgnd East Asia Summit (EAS)
training participants in 2017. This was part of an EAS research and training mission
supported by the Ministry of Foreign Affairs (MFA), Singapore, the NSC and the
ISEAS Yusof Idak Institute. Statuary and habitation remains were recovered. Cursory
analysis is provided throughout the reportranging from largescale settlement
concerns to smallegcale “hospital-compound” and artifact-specific topics. The
following report is inteded to provide theoretical, methodological, and ‘ancient
Angkorian medical industry’ data, information and speculations. Several sections are
theory-method focused while other sections provide descriptive results. The overall
intent was to explore and id&fy habitation sites related to the hospital compound.
Historic and archaeological ‘narratives’ are often very different, but increasingly
conceived as complementary.

Keywords Archaeology, Tonle Snguot, Cambodia, Angkor, Medical InduAtrgient
Hospitals Settlement Patterns
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1: INTRODUCTION
1.1 Background

Tonle Snguot is a late Angkorian hospital site associated with the reign of King
Jayavarman VII (1181218 CE) Archaeological research was conducted at Tonle
Snguot from 28 July to 07 August 2017 by the Nalarfsiawijaya Centre (NSC) and
APSARA Authority as part of the NSEAS (East Asia Summit) Archaeological Field
School. Preliminary research results proviagghts concerning hospital complexes
and ancient medical industries in Cambodia.

The Tonle Snguot site is located outside the northern gate at Angkor Thom,
Siem Reap, Cambodia (Figure§)1Angkor Thom is one of Cambodia’s largest and
most complex Angérian capital cities. Research is intended to elucidate the nature of
the hospital compound as well as its relation to Angkor Thom, surrounding features,
and sites. The research team is also interested in the site’s integration into urban
planning, politis, and ancient state sponsored senqegticularly public health and
medical industries.

The interdisciplinary Field School includes research and training components
in archaeology, art history, anthropology and related fields. East Asia Summit (EAS)
young professionals and research staff are trained in atienétd experiential learning
environment. The annual project is funded through the Singaporean Ministry of
Foreign Affairs (MFA) with additional support from the APSARA Authority.
Excavation andraining teams were composed of staff from NSC, APSARA Authority,
and other contributing organizations (e.g., the Hungarian archaeology team;
Cambodian Development and Research Institute). Local community members,
volunteers, and visitors were also keytabuators.

This report is divided into a brief summary of the overall purpose (Section 2)
followed by two primary overviews (Sections 3 and 4). The overviews in Sections 3 and
4  provide theory, models, methodologies, preliminary assessments,
interpretations/speculations, and discussion points in addition to primary data. Section
5 provides a discussion on inscriptions by Hunt&¥atson. Section 6 discusses fion
local influence related to hospitals, medicine and medical industries. Section 7 provides
a re@ap, discussion, and additional topical subsections.

The first overview in Section 3 examines potential settlement histories and
landscape transformations at the northern areas around Angkor Thom. The purpose is
to better understand how the Tonle Snguat siispossibly articulated within urban
planning and the larger urban system(s). We are interested in the big picture down to
the site specific details. For example, were hospital sites part of an urban “master plan”
or did they emerge separately? Wereplials allocated to a specific number of
communities, neighborhoods, or people? For example, was one hospital dedicated to
village clusters (e.g.;1® proximate villages); 15 neighborhoods; or 10,000 people?
Were hospitals strategically located to suppaititary and economic logistics? Was
the Tonle Snguot site built over peisting sites, residential neighborhoods,
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agricultural lands, or empty space? What was the duration of hospital site operations?
What, if anything, was subsequently built overirdo the hospital compound after
abandonment?

We also hope to help disentangle aspects of potentially -scgkr
transformations through time and space. For example, can we visually distinguish
different periods of construction, settlement, laumk, weer system engineering, etc.
many of which may be partially superimposed in LIDAR, satellite, aerial photographic,
topographic map imaging? Can this be determined by ground survey and feature
identification? Does a T(r 11" century configuration exhit sufficient distinctive
traits that can be recognized through extensiv&® &8ntury major landscape
modification? Currently, algorithms for LIDAR analysis supported with input from
GIS, ground surveys, subsurface testing and other factors are proegingthe
Hungarian team led by DKaroly Belényesyorking at Koh Ker have made significant
progress along these lines).

These goals, however, are not new to Angkorian archaeology. In fact, APSARA
Authority, the Greater Angkor Project (GAP), Ecole Frase d’Extreme Orient
(EFEO), and many other international teams have made considerable progress and
contributions. By comparison, our inputs are small and limited. Nevertheless, it
remains an important step in revising models for understanding largeur@ic
questions. Furthermore, the archaeological efforts are important for Field School
training in addition to the research results.

Our principal methodologies are based on map, satellite, and LIDAR analysis
(Evans 2015) followed by core sampling and rodled excavations in specifically
targeted locations. First, we identified patterns, features, and known sites during the
map and remote sensing analysis. Details are provided in Section 3. Findings were
compared to excavation results and core samplesvEion results are provided in
Section 4. LIDAR, map and satellite image analyses were subsequently revisited for
further comparative study. Ideally, a robust survey, mapping and gitoutidng
campaign would be included in the overall methodology. Heweonly a limited
amount of surface grountfuthing in the immediate Tonle Snguot area was possible
during our research campaign. This needs to be rectified in future undertakings.
Fortunately, the GAP and other teams previously surveyed large setfogimate
areas (e.g., Brotherson 2016 provided an overview lecture for the Field School). The
GAP team also tested the canal at the eastern edge of Tonle Snguot site (Wilson 2017).
Their results provide critically important comparative data.

The analysis in Section 3 also examines hospital sites in general followed by site
specific considerations at Tonle Snguot. In addition to testing for settlement and
activity within the hospital compound, the team planned to test the canal, road, and an
artificial reservoir to the east of Tonle Snguot as part of the original strategy. However,
only the hospital compound and canal were tested during the 2017 season. The canal
had been previously tested by a GAP team (Wilson 2017) resulting in: 1) evidence of
proximate habitation; 2) posdtole features suggesting a previous wooden bridge
spanning the canal; and 3) a valuable g@ophology/geearchaeology analysis of the
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area, particularly the canal. The canal was further tested during current undertakings
to gain more insights on the nature and dimensions of the bridge as part of Mr. Im
Sokrithy’s focused research on infrastructure, roads, and bridges.

Section 3 ends with a review and additional considerations of the larger picture.
A basic hypothetical tempakfunctional model is provided. The model provides a
baseline for testing related questions. It is not intended ashastitey of Tonle Snguot;
rather, what to think about when conducting archaeology in the area.

As stated, the second primary overviswSection 4 provides preliminary
excavation results. Section 4 is descriptive, provides site and artifact visual data
(numerous images), and is also infused with analytic and interpretative discussion
points rather than entirely consigned to a separatéase Archaeological finds and
their implications from each excavation unit are discussed in separatestidns.
Statuary, pottery, other artifacts, and bas reliefs are also given attention.

Regrettably, we do not provide a comprehensive art histagsessment of
statuary, architecture, reliefs, and related material culture in this report. This is reserved
for a separate analysis. We do encourage others to use the images and data presented
here for their own research pursuits. The project membdishaihappy to supply
further information or imagery upon request.

Several neacomplete Angkorian statues were identified and recovered from
the onset of the Field School. This was unexpeched that statues would be unusual
at the site during the Ahgrian period- rather, it is surprising that statues still exist at
the site given a history of statuary removal from Cambodian sites; subsequent
transference to museums and private collections; and the rampant looting that has
occurred in Cambodia for dades with statuary being extremely high value targets.

Some of the recovered items from Tonle Snguot may be relatively “in situ” (i.e.,
close to their original location, but not likely their original position during its
operational period). Some statuegre assuredly displaced and perhaps broken
inadvertently/naturally after the collapse and breakage of architectural features. Others
may have been intentionally moved in antiquity. Some fragments may have been moved
in modern times. Following the unexpedtstatuary discoveries, our field operations
were adjusted accordingly. This resulted in deviations from the original plan.

Finally, we have yet to analyze the recovered artifacts, ecofacts, their spatial
distributions, soil samples, the stratigraphyd ather possibilities in significant detail
(e.g., phyotliths, pollen, residues, material compositions). These analyses will likely be
conducted in 2018 or later pending funding and scheduling. Once completed, this
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report will be augmented and adjusted. wéwer, preliminary conclusions can be
drawn which may be of immediate use to archaeologists, art historians, and historians

1.2: Settlement Area Dating, Urbanization, Abandonment, and Continuity Models

Most known sites and features in the surroundinga of Tonle Snguot are late
Angkorian. They coincide with Jayavarman VIIs reign (1181-1218 CE). Tonle Snguot
is only a few hundred meters from Angkor Thom. Nevertheless, sites in the larger
spatial context (i.e., extending several kilometers from Tomfgiot in any direction)
represent several Angkorian periods ranging from th&® - 14" centuries CE.

For example, the East Baray dates to tiecéftury CE. The western bank of
the East Baray is only 3.1 km from Tonle Snguot. Large labor creNgshawe worked
in the area during its construction. They may have lived there, extracted resources,
processed materials, etc. resulting in various temporary and permanent sites as well as
environmental impacts. The same is true of the numerous majorraotishs within
and outside of Angkor Thom. Finally, we must consider that there were undoubtedly
rural villages, farming communities, and agricultural systems in the larger area; each
with various histories. The latter are a consistently understudiedtasfp&ngkorian
research with the partial exception of water control systems. LIDAR has recently
illuminated settlement studies considerably (Evans 2016), but most concerns are related
to latter urbanization- particularly the orthogonal patterns at Anghtfiat and Angkor
Thom and population estimatesrather than discerning the process of urbanization.

Without speculating on all possibilities it is important to highlight that there is
over half a millennium of major undertakings and settlement changkes larger area.
Thus, we need to carefully consider the possibility of multiple periods of use, activities,
and settlement at all sites (temporary or permanent; small or large; functionally and/or
symbolically similar or different). We need to avoid thasbof designating specific
periodization and function of a particular site based solely on a few visible and
prominent criteria (e.g., designating Tonle Snguairdg [emphasis added] consisting
of a late Angkorian hospital complex because of the preséaddayon period shrine
and associated architectural features). It may have multiple occupation and use periods.
It is difficult to determine with ground surveys and LIDAR scans. Archaeologists are
well aware of these pitfalls. Nevertheless, Cambodiema@ology and historical

"We alsaacknowledge that Tonle Snguot may not be the centrally important site or site type in the area.
It is easy to become sitentric and inflate the significance of a siteaviss a larger system of sites,
features and settlement. For examplés iikely that the northern gate area at Angkor Thom was far
busier, important, and populated than currently imagined. The hospital itself may have been one of many
services, industries, activity areas, and settlements in the area. In fact, there are sevetal hospita
compounds around Angkor Thom. Likewise, the preeminence of the royal palace and other sites certainly
eclipsed the hospital’s prominence in many ways. However, it cannot be discounted that Tonle Snguot
indeed was a critically important sitesuch as a edical supply restaging area, or an important
component to a busy commercial and military gate because of its location and/or some yet unknown
designation to serve a more specialized function.
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research often continue to be plagued by essentializing site histories into
compartmentalized time segments and functional categories defined by temporally and
structurally diagnostic art and architectural styles and/or inscriptassociated with a
particular site.

Although a single function and constricted use period for a site may be true in
some cases, exploring the full potential archaeological history in the larger context is
warranted. The Phum Lovea sit®’Reilly & Shewan 2016, 2015) provides a solid
example of partially overlaid, truncated, proximate, and quite different sites that are
clustered in a single aredich represent numerous periods ranging from Iron Age
cemeteries to Angkorian water control features. Likewiges such as Prei Khmeng
and Koh Ta Meas that yield Iron Age settlement assemblages and burials in the Angkor
capital region (often built into and over by pdagkorian and Angkorian features and
sites) also warrant closer attention needed for researe@adier settlement histories,
urbanization trajectories, and continuity mode{3'Reilly & Shewan 2016, 2015; see
also contributions ta@Journal of Southeast Asian Stu@@$6 47[3] with introduction
by Murphy & Stark2016. Thus, we need to be cautiow# to overfocus only on the
Angkorian temples and architecture for defining temporal and spatial categories to
address, for example, settlement and ecological impact questions. This is an
increasingly cliché statement among researchers working in tlon régit one that
needs constant reminding.

As stated, Phum Lovea in particular merits a need to thoroughly examine
possibilities of much earlier sites and settlements occurring ikeABairban and peri-
urban landscapes; including research consideratielated to settlement continuity,
urbanization, and complex polity evolution mentioned abo@&R¢illy & Shewan
2015). Phum Lovea is located west of the West Baray and contains an Iron Age circular
settlement and cemetery site with moats and earthen émients. The site is adjacent
to large Angkorian features. The authors mention, “several probable prehistoric
mounds, and indeed, other moated sties lie in proximity to Lovea” (O’Reilly & Shewan
2015:3). Test excavations, material remains, and topograpaigse (inclusive of
LIDAR) indicate various manifestations of continuity through Iron Age, Ankgorian,
postAngkorian, and historic periods including alterations and compromises to the site
throughout its history Q'Reilly & Shewan 2016:480; also acknowggng Evans ‘LIDAR
Prospection at Lovea’).

We have attempted to be comprehensive with our approach and questions
regarding Tonle Snguot and the larger context. What are the diachronic natures of
settlement, urbanization and landscape transformationsenalger urban and peri
urban area, particularly around northern Angkor Thom and Tonle Snguot? Also, what
are the longerm anthropogenic histories, changes, and impacts in lscpde areas?
Pre-Angkorian, Angkorian and posAngkorian sites and featurese found from the
Kulen Mountains (Phnom Kulen) to the Tonle Sap in the greater Angkorian capital
area and its surroundings. Iron Age sites exist. It is speculated that sporadic Neolithic
sites exist as well. Agricultural field systems and landscapeeteattist- many of
which have unknown antiquities and development/use histories.
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The point is that resource abundance due to diverse, predictable, and productive
ecosystems as well as settlement potential in the area (biological, topographic,
terrestrial] aquatic, environmental, spatial, geographic, etc.) was ideal for human
populations throughout most of the Holocene. In fact, the eventual surplus production
potential, geography/location, and other factors (e.g., water systems and waterways)
were some dhe most crucial factors for ancient complex polity formation in the area.

Thus, questions related to historical continuity are critically importahhis
was alsemphasized by the authors in the recdéotirnal of Southeast Asian Studies
(2016; issue 43]). We know Angkor was already emergent and urbanizing by at least
the 9" century CE. The presence of y#fagkorian (Chenla) material culture and sites
suggests urbanization processes occurring from at least"tfe centuries CE. As
O’Reilly & Shewan (2015) emphasize, the roots probably extend to at least the Iron Age.

Nevertheless, at Tonle Snguot and the immediate surrounding area there are
presently no prominent archaeological indicators that predate the Angkorian period.
Thus, it is equally imptant to ask why earlier sites and features are not present at or
near Tonle Snguot, or, why we’re not identifying any. Perhaps it was merely a poor
choice for settlement until massive urbanization measures were available and provided
the necessary incemdis. Many hypothetical models can be devised and we will continue
to discuss several.

On the other hand, some of the pottery remains-plagé the 14 century. This
accords with the GAP surveys and evidence for continued settlement and use of the
area inthe centuries following the demise of Angkor (Brotherson 2016).

We also must consider questions ofutbanization and associated settlement
pattern, sociepolitical, economic, and environmental shifts for centuries related to and
following the demise ofAngkor. There are some pe&nhgkor settlement, some
indicators of connections to longjstance value chains, and some evidence of visitation
from travellers and pilgrimsbut nothing as intensive as the mid to late Angkor period.

De-urbanization is notrequently studied in depth, although collapse models
are prevalent. Processual or diachronic abandonment models addressing density
decline, settlement dispersal, and Ildeagn economic, political and
environmental/ecological shifts have not been as abulydaonsidered as rapid
collapse models in the past (e.g., war, political fragmentation, rapid economic
decay/collapse, environmental catastrophe), although new paleoclimate data, for
example, offer severe environmental fluctuations such agdéongdroudht and floods
as prominent contributing factors (Buckley et at. 2010).

The distinctions we make between diachronic decline models and rapid collapse
models are not necessarily mutually exclusive and exact. They are merely arbitrary
points on multtdimensonal continuums. Our definition is relative. We define rapid
collapse models as comparatively synchronic, such as an event (e.g., invasion,
catastrophic natural disaster, hydraulic system failure) with a focus on major
contributing factors within a singlgenerational time span, for example, as a temporal
division for major driving forces. Diachronic decline models necessitate - multi
generation time spans and letgym forces that are frequently less evident to historians
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(e.g., multigenerational forest resrce degradation; sea level shifts affecting salt
supplies; global warming). However, diachronic decline models may be heavily
“punctuated” at various times — these punctuations, like major everttayevarying
overall cumulative impact8Vhen loth forcesare in operationthey sometimesynch

in both very positive and very negative mannetsis important to recognize our
considerations of these varying forces.

Of importance for the discussion, however, is that the Tonle Snguot hospital site
construction support, operations, and related activities are apparently restricted to the
reign of Jayavarman VII (1181218 CE). Although some support and operations may
have lingered with his immediate successors (e.g., Indravarman #12238CE), it
seems morkkely that operations probably ceased shortly after Jayavarman VII's death
and therefore a presumed lack of continued support for the state medical industry by
his successors.

Thus, the hospital aspect of the urban saxittural and physical environment
may fit a more rapid emergence and decline model. At a slightly greater scale,
Jayavarman VIl may have ovextended. There are arguments this assisted the decline
of Angkor (i.e., he spent all the money and resources). Most of his sites remain
unfinished

Equally important to consider is the possibility of an Angkorian “business”
culture of inward looking economic and sogiolitical conservatism whereas a culture
of extralocal and extraegional active entrepreneurship never developed, lending
them to be readily outcompeted by neighboring polities beginning as early as the
13"/14" centuries and certainly by the™&entury onwards (Latinis 2017

Returning to the major issues at hand, the greater urbansugsain and
hinterland settlement area angkor has a lengthier history as previously indicated.
The positive correlation unsurprisingly follows a pattern of increasing numbers of sites
and temporal spans of settlement with an increase in geographic scale and research
attention. However, the neAngkorian longterm “before and after” aspects in and
around the capital are only beginning to be the focus of increased attention (again, refer
to continuity models mentioned above).

As a final note of interest and change of pace (the relevance iscclzeltev),

B. P. Groslierd006 4) suggests that the Royal Palace (and whole city of Angkor Thom)
seems to have been wholly abandoned by 1430 based on archaeological evidence of
uppermost levels at the Palace, but that the rest of Angkor (e.g., Angkomwggat)
readily accessible, known, and still used by at least theetiliry onwards according

to various documents and inscriptionslbeit certainly not to the urban intensity and
extensiveness it once was. In the early 1950s, most of Siem Reap’s Angkor area were,
“inhabited and tilled” (Groslier2006:16) unlike Angkor Thom which was covered in
dense jungle. Groslier continues to state (2006:16):

i Latinis (2017) notethat bothshipwreck data and terrestridata have an abundance of Chinese, Thai
and Vietnamese pottery throughout Southeast Asia, but hardly any Kianer
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It is difficult to see why only a part of Angkor, and one patrticular part, was
invaded by the Jungle. One aamalistically suppose urban life under the last
Khmer kings was concentrated around Angkor Thom. It is in this part that we
can find the greatest number of constructions after the thirteenth century. This
therefore was the area which, more than any othas, sacked by the Siamese

in the fourteenth and fifteenth centuries. The horrors of was, the systematic
destruction of the water reservoirs and hydraulic works, led to the abandonment
of the area, whereas the open countryside to the south and west @maine
inhabited and tilled by the Cambodians. When we speak of Angkor being
abandoned about 1432, we mean that Angkor Thom as the royal capital was
deserted, and not that the country was entirely depopulated.

This may relate to a pattern of palace and pautiaan deintensification of use and
abandonment of the area for at least a few generations following the demise of a
particular Prominent ruler. This is somewhat evident at the palace areas at Phnom
Kulen (Banteay site; Jayavarman Il) and Koh Ker (JayawvalV). Perhaps there was

a strong sociasymbolic, spiritual or psychological reason (e.g., ill fortune, ghosts,
dangerous forcespeak tg why those particular areas would become taboo for
continued settlement and intensive use of a “last great king” of that particular area

within multi-generational memory. Additionally, there may have been a negative event,
set of conditions, or uneasy feeling associated with the place that became reinforced in
myths, legends and other beliefs. Hence, reuse or contusgecay not manifest in
specific locales for long periods. Thus, the abandonment of Tonle Snguot (and other
Angkor Thom hospitals) may be related to the abandonment of Angkor Thom in
general. However, simultaneous hospital operations ceasing througleokinfdom

at sites located far away would better reinforce the hypothesis that economic, physical
and human resource support ended as succeeding kings (and the state) may neither
have had the desire nor the means to continue support.
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2: PROJECT PURPOSE
2.1: General Concerns

The overarching purpose of the project is to further understand the nature of hospital
sites during the late Angkor period particularly related to Jayavarman VII.
Jayavarman VII was the tantric Mahayana Buddhist King who reignie ilate 12

to early 13 centuries (1181218). Jayavarman VIl is famed for the construction of
massive urban complexes, temples, roads, water control features, infrastructure, and
industry development. It remains difficult to discern if many indestrivere wholly or
partially state/elite sponsored, controlled, and maintained (La&ilia 2017). The lack

of a cash economy, however, seems to support centralized control to a degree, but
archaeological evidence is lacking and there are examples eflessmtralization,
federation, confederation and certainly internal conflict and competition at various
periods. The hospital sites, however, appear to be state sanctioned and supported.
Professional medical staff were appointed. Site complexes includingssistatuary,

walls, libraries (and texts), ponds, entryways, bridges, roads, paths, and other features
were built. Other assets such as labor, land, and resources were provided. Special
medicines and ingredients were evidently redistributed from thg’¢gpersonal stores
(Sharrock 2017; pers. comm.).

It is difficult to determine if the emergence of state sponsored medical industries
and hospital construction could have been at least partially a response to public health
concerns at the time (e.g., eise and epidemics in an increasingly populated area;
Gundersen 2015); and/or, related to political, social, and economic maneuvering.
Hunter |. Watson (pers comm; 2017; see also Gundersen 2015) noted that outbreaks of
various diseases occurred in Thailaholing similar periods. Perhaps Jayavarman VII
simply had the capital and empathy to “care for and take action” in order to benefit
public health out of altruism; but it cannot be ignored that public healthcare support
would have enhanced charisma, popitya and allegiance as well as productivity and
efficiency through a healthier workforce and military. It also cannot be ignored that
providing healthcare and welfare for his people, Jayavarman VIl (a tantric Mahayana
Buddhist) gained merit for himself drthe kingdom (special thanks is extended to
Hunter I. Watson for further elaborating this point during a recent seminar). It is
equally important to emphasize that state support of the medical industry provided
opportunities and jobs (e.g., constructionorkers to build hospital facilities,
maintenance crews, producers and suppliers of medical goods, medical professionals,
healers, and hospital staff). In fact, Jayavarman VII's massive construction endeavors
provided jobs and opportunities for a very exdi®e population both in the capital and
throughout the empire.

Inscriptions indicate Jayavarman VII ordered 102 hospitals to be built and
staffed throughout the kingdom (Ta Prom inscriptierseeCcedés 1940, 1941; Finot
191%; Say Fong inscriptionsee Fiot 1903; Briggs 195{refer also to Dagens 1991)
Hospitals were to provide public welfare and medical treatment. This included physical,
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spiritual and mental health. Medicine and medical treatments were almost certainly
intertwined with religious and gftual beliefs and practices. Importantly, the hospitals
and medical services were available to the general populagtite, military, and
commoners alike- possibly to include foreigners. However, it is unknown if patients
had to pay, were partiallylssidized, or, were provided free services through donations,
state taxation, and good will.

The hospitals undoubtedly served military and economic goals as well: supply
chains, distribution, logistics, a healthy workforce, etc. The building of roads, oth
supporting travel infrastructure (e.g., water reservoirs, rest houses, hospitals), and
urban complexes were related to settlement hubs and industry locations. That is,
hospitals, infrastructure, angarious services industries, for example, were lo¢ated
population centers and industrial production locations (e.g., a hospital site is located
proximate to the Torp Chey kilng& 201} Banteay Chhmar contains several hospital
complexes; Phimai has a hospital structure including several hospitalsroadhsm
Angkor to Phimai; Preah Khan at Kampong Swag a neighboring hospital site
(Hendrickson& Evans 2016)even the 0century capital at Koh Ker contains a
127/13" century hospital site). Besides hospitals and rest houses, many Angkorian kilns
quarries, and metal processing sites are located proximate to road networks. Traders,
service communities, and agrarian support communities would have gravitated
towards these areas.

Thus, roads may have been planned in accordance with existing papulati
hubs and industries, and, may have also affected settlement shifts and industry
development such that they relocated or developed closer to road networks (refer to
Mitch Hendrickson’s works on transport networks, roads, and infrastructure). The
point isthat settlement shifts due to roads and other infrastructure may have resulted
in the subsequent planning and placement of hospitals in addition to hospitals being
placed in areas that were already populated, urbanized, or contained industries and
infrastructure. Both cases may be valid: 1) a road was built to an existing hub and
hospital placement was part of the design; 2) settlement and industry shifts occurred
when roads were built and hospitals were then placed in response to those shifts.
However, itis imperative to highlight that the spacing of hospitals and rest houses on
key roads were consistent, suggesting most were likely part of advanced composite
planning rather than the result pbst hoplacements following settlement shifts that
were a rgponse to infrastructure and road development. Further contemplations of this
“did thechicken or eggame first; ordid both come togethér scenario are beyond the
scope of this introduction, but these are important points to consider.

A spectrum of cosiderations have been introduced in the section above. Thus,
it should be clear that we are not only concerned with the Tonle Snguot site as-a closed
system and bounded physical phenomenon with a specific purpose, but the Tonle
Snguot site in the context karger considerations along multiple dimensions (physical,
functional, social, symbolic, settlement, ecological, urban and infrastructural planning,
etc.) and vice versa.
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2.2: Specific Goals

Regarding the various physical components and features dahgirised a hospital
compound, the chapels (temples/shrines), libraries, walls, entrya@ys;a formal
ponds, and other architectural and art historical elements are moreloceimented

(Im 2014 who refers tdournal Muang BoraB004; Finot 1903Jcedes 1940; Chhem

2004, 2005). This is primarily because of their visibility, durability (often made with
stone and laterite), and aesthetic value in addition to a past dominance of ancient art
and architectural discourse sdsvis Cambodia’s archaeological research history.
Surprisingly, there are few comparative and holistic studies on hospitals. And, what
about everything else, particularly the archaeology?

The Tonle Snguot site at Angkor Thom’s northern gate was selected for
archaeological sedore testing 1ad stratigraphic excavations related to settlement and
site activities. The project aimed to address the nature of the following:@)rajex
layout (spatial organization), function and symbolisminclusive of evidence for
organic structures; such agpoden houses, dormitories, processing structures, and
bridges; specialized activity areas; gardgrossibly medicinal gardens; water features;
etc.); b) the nature of specific site activities and site use; c) occupational and activity
sequence(s) inctling possibilities of multiple period evolving settlement and site
function; d) site ecology; and e) material culture. These aspects remain largely unknown
and undertested. Only one other hospital site has been systematically excavated: Prasat
Tromoung laated at Angkor Thom’s western gate (Pottier & Chhem 2008). Prasat
Tromoung yielded evidence of habitation and domestic activities, wooden structures in
addition to the existing stone architecture, a necropolis, numerous pottery sherds and
other artifactsand 12'-13" century dates.

Lastly, research at the Tonle Snguot site also provided a platform to train East
Asia Summit (EAS) participants and project staff through the Nalan8awijaya
Centre’s (NSC, ISEAS-Yusof Ishak Institute, Singapore) Archaeological Field School in
partnersip with APSARA Authority, Cambodia.
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3: SETTLEMEN HISTORY, LANDSCAPE, HOSPITAIMND THE TONLE
SNGUOT SITE

The following section provides a preliminary discussion of lasgale geographic and
temporal settlement, landscape, and ecological history among other phenomena. It is
chiefly concerned with assessments and speculations basedextavation and post
excavation background research and image analysis. We emphasize it is highly
speculative. The intention is to facilitate further considerations for future modeling and
testing at varying scales of analysis. We first considereesleatgegeography, modd
landscapes, settlement and ecology among other issues. The following sections will
consistently narrow to smaller siseale and finally specific test unit finds in Section 4.
Finally, we will return to a more comprehensive “larger picture” summary at the end.

3.1: LargeScale Settlement, Landscape Modification, Ecological, Economic and Social
History

Before delving into a discussion of settlement, image, landscape, and topographic
analysis, it is important to emphasize that this report is prelingiaad cursory. The
contributions of numerous research projects over several decades from multiple
nations and institutions have provided a wealth of knowledge, new interpretations, and
innovative methodologies. Apologetically, these are impossible to atimenhere.

These studies have enhanced several aspects of our own efforts. We hope our modest
contributions will assist others in building a more integrated, nuanced and larger
comprehension of ancient Angkor.

The Angkoran region including areas in aradound the capital was settled by
Bronze an Iron Age communities in the first few millennia BCE to the early first
millennium CE. The Phum Lovea site located in the Angkor area is the one of the most
recently studied Iron Age exampl&¥'Reilly & Shewan 2016). Prei Khmeng and Koh
Ta Meas (Western Baray) also contain Iron Age sites with burials beneath pre
Angkorian and Angkorian sites and features (Pottier 2006a, 2006b)(note: these sites are

i Needed are detailed understandings and dedicated research efforts related to: hydrology; overall
regional settlement; modern and anciegtricultural field systems; modern and historic landscape and
infrastructure modifications; modern and historic settlement and-asel changes; datable architectural

and art historical features (there are many in the wider zone of analysis); resultpréngous
archaeological studies in neighboring ardasjcated inscriptional/epigraphic analysis related to project
research questions; analysis of large project findings such as the Greater Angkor Project surveys (Fletcher
2011; Fletcher & Evans 201&téher et al 2008a, 2008b; Evans et al 2013); archival research and other
related endeavors. Eventually, that is our {tergn goal. We would also like to include spegesera

analysis of the local ecology from micro to macro scales (i.e., biologigl as physical landscapes).

This is part of our research interests in historical ecology. There are methods and data available (e.g., bas
reliefs indicating numerous species of plants, animals and a variety of natural and artificial ecosystems;
faunal botanical, pollen, anghytolith studies; e.g., Penny (2014); Penny e2@05, 200&007); Castillo
(2016)who identified rice, pomelo and ginger at Angkor Wat). Similar analyses are proposed but are
contingent upon sample availability and funds.
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alternatively classified as protohistorisee Heng 2016 for a neodetailed discussion).
There is a high possibility of Neolithic sites in the region, though few have been
identified and studied in detall

Communities farmed rice, gardened, t&epped, fished, raised livestock,
hunted, exploited wild forest resous;edeveloped specialized craft industries, and
traded. Over time, they developed increasingly larger settlements with increasingly
larger, more sophisticated, and more transformative landscape modifications and water
management systems. They buried theiadl in cemeteries with grave goods. They
were integrated in local and lomljstance value chains. The exotic material culture
ranged from distant regions in Southeast, South, and East Asia especially by the late
Iron Age/early Funan periods. India and Caiwere heavy influencers culturally and
economically.

At a more regional and coargeained scale of analysis, there was a common
culture of practice, ecology, so@olturaleconomic value chains (exchange), and
communication (probably similar languagesyoss the riverine and floodplain region.
by the late Bronze and early Iron Ages. Sites such as Laang Spean (Forrestier et al 2015)
indicate early Holocene to Neolithic settlement. Whether or not the seeds of a common
macro-culture were sewn in these fmals remains unknown. On the other hand,
imagining a purely homogenized culture over a broad area is dangerous and we would
expect varying manifestations of meaningful diversity as well as continued
diversification. It may seem contradictory to suggesbrancon connected macro
culture with a mosaic of diverse mietaltures, but it can be argued as normative in
certain circumstances. Where was the medical culture at this time? This is hard to
imagine, but it was probably highly localized in practice [@eal practitioners), but
maybe more widespread in medicines and medical treatments.

Beginning with the Bronze Age and especially by the mature Iron Age the
situation was reflective of significantly increased interaction and more accentuated
wealth differatiation, increasing social hierarchies, differential status, specialized
production, longdistance exchange, and overall complexity (Higham 2016; refer also
to other examples IdSEAR016 47[3] special issue). The period was characterized by
more effecite and efficient technology; surplus production; environmental
engineering; access to exotic goods and wealth/prestige items; ability to engage in
increased trade and larger value chains with greater variety of goods (staple products to
high value prestiggems and symbols of power); and more complex management
structures. These aspects likely assisted emergent elites to incentivize, mobilize, and

v The Laang Spean site has been thoroughly reexandadebprrestier et al 2015

vItis possible to include coastal settlements. There are relevant reasons why coastal settlements could be
included (e.g., obvious integration into ledgstance soci@conome value chains) and equally relevant
reasons why they may have quite separate and distinct trajectories (e.g., they had strand/maritime
economies; possible seafaring and shipping capabilities; possibly more frequent interactions and stronger
connections vith much more ethnically diverse peoples as would be expected itikpoareas and

among maritime traders interestingly, the latter can be argued to have parallels with inland groups and
ethnic hill tribes). These models will be explored elsewhere.

20



Latinis et al.: Tonle Snguot NSC AUArchaeology Report Series No. 8

manage workgroups for increasingly largeale project$They could also consolidate
and centralize power.s¥ar as medical practices, specialists may have travelled or been
sought after.

This trend consistently and at times dramatically and quickly increased in scale
and complexity through time and space. For example, a) the transition to the Iron Age
(ca. 50BCE); b) incipient urbanization (cas ¢éentury BCE- 1%t century CE); and c)
the mid-centuries CE changes that included shifts in mortuary practices (cessation of
burial practices), monument construction, statuary production, dramatic primary
settlementsize increases, increased sgmdtical complexity, the introduction of
writing (inscriptions, texts), and differing forms and intensities of outside influence
(not ignoring reciprocal relations and local agency) may have been periods of highly
accelersed changes- technological, soctoultural, political, and economic among
other dimensions. However, we do not know the true extents to which communities
integrated, accommodated, transformed, impacted, managed, or mismanaged their

Vi In other words, time and energy needed for food production decreased while surplus increased. Surplus
was capital. This could be converted to supporting larger projects and importing wealth. Jobs, wealth,
and prestige provided incentives. Better managemadt group effort also increased efficiency.
Opportunities to further develop industries and incertbased communal projects became increasingly
available. The larger and more complex the projects, the more jobs and job variability occurred. This also
requred more complex management hierarchies. Increasing complexity of differing levels of roles,
power, authority, and wealth were inevitable. This continued to very large scales. However, the efficiency
and manageability curve may have decreased (i.e.spafitiminishing returns, even up to points of
critical inefficiency and failure). Moving from one threshold to the next was both steady and punctuated.
The Iron Age technology shift around 500 BGncipient urbanization around the first centuGk,
emergnce of major architectural and statuary constructions with shifts in belief systems, burial practices,
and political hierarchies around the late Funan period; shifts in the Chenla period and then again in the
Angkor period... these marked rather punctuated changes in many sectors of society. Nevertheless,
gradual changes and expansion continuously occurred. Very few places/settlements were likely static or
frozen for long periods of time. These are certainly not a new considerations and models. Rather, they
are grounded in basic economic, ecological, spalitical and evolutionary principals at the core.

Additionally, the model is not intended to ignore phenomena such as slavery and why and when
slavery would occur (e.g., either more efficient labort ¢inegpoints of diminishing returns); or the need
for force, threat, displays of power and negative incentives; cult/religion that emphasizatecial
incentives, disincentives, reinforces the social and power order, and so forth. These notionsathly be r
incorporated.

The model also accommodates local continuity in evolving social complexity as well as multiple
degrees and types of outside influence. This is not the venue for detailed discussion of these issues here.
Rather, we want to highlight s@ of the theoretical underpinnings in our modeling. State health care,
for example, might be one of the public incentives: providing services, jobs, spiritual and physical
incentives, and so forth.
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total resource environemts', social orders, and networks from local to regional scales.
We also do not know the true diversity of communities that existé@m rural
hinterland groups to emergent urban and possibly immigrant or diasporic
communities. [Were certain medicinasedical treatments and medical knowledge
being transshipped from highland areas to other settlements, for example?]

Nevertheless, we do know that most riverine and floodplain areas were more
densely settled from Thailand through the lower Mekordnis isin contrast to the
comparatively sparse Neolithic settlement evidence. Some Bronze and Iron Age
settlements included areas in what would later become Funangierian and
Angkorian urbarsites Murphy & Stark2016;0’Reilly & Shewan 2016; Heng 2016;ese
also Murphy 2016; and Rispoli et al 2013 for parallels in Thailand with Pr@vati
and Dvaravati models).

By the Funan period from thes-16" centuries CE'" urbanization, social
complexity and largescale landscape impacts had significantly edolirefer to
examples in thdSEAR016 47[3] special issue). The Funan urban site at Angkor Borei
(likely the capital), for example, demonstrates early urbanization and continuity from
the Iron Age (e.g., Wat Kamnou; Phnom Borei) with lasgale landscap
transformations. [We know almost nothing about the Funanese medical industry, but
the potential is sufficiently high given the vast amount of diverse material culture and
sites available for further study.]

Angkor Borei has a 20 meter wide, six kilométgrgy, amorphic wall with
adjacent moats. The wall is mostly built of clay. Evidence of brick interiors occur in
some places, although these may be architectural features embedded in the wall. Some
areas contain evidence of settlement or activity aretpant the wall as well. The wall,
moats and other attached features primarily serve to manage water. Though large, the
wall integrates with, rather than drastically redesigns, the local topography and ecology
- Angkor Borei being an island during the vgetasons when the exterior landscape is

Vi Regarding ecology, what were the impacts of forestoleafor agricultural expansion, construction,
fuel, and infrastructure expansion; introduction of exotic plant and animal spes@se possibly being
destructive invasives; domestication; agriculture; aquaculture; sgeciesa ratio transformations i

forest plots and other ecosystems; wholesale ecosystem transformaticespisitation and depletion;

etc.? It is also noted that numerous cumulative mitmasformations may have had larger regional
impacts. It is also important to emphasize thatsystems are not necessarily naturally stable and static.
They constantly evolve with speciations, extinctions, introductions/invaders, changes (physically and
biologically), etc- including major and minor shifts; constant and punctuated. They haveidiffe
resiliencies and fragilities, however.

Vi The F- 6" centuries CE is a timeframe used by most historians, buneotssarily as clearly
compartmentalized temporally in the archaeological record. Work at Angkor Borei clearly for example,
clearly extads the timeframe to the early centuries BCE to theAmigkorian onwards (Stark et al 1999)

- the archaeological overlap and divisions among Iron Age and Funan practices and nuétignéehe

quite different than the historical narratives imply.
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significantly flooded. It is possible that a topographic/environmental “integrative”
approach as opposed to a major “transformative” approach for large-scale landscape
modifications represents continuity from the MEAges. The size and scale of the wall
and settlement, however, could be interpreted as intermediary (it is recognized that
metal age moated sites and Neolithi@anteay kou[circular earthwork sites], for
example present problems and debate with this hmugtesee below). There are also
several notable artificial canals in the Angkor Borei regisome of which have direct
connections to the site. These could be classified as more transformative in nature. The
Oc Eo Funan site in Vietnam connected viaatamo the Angkor Borei area some 90

100 km away is also geometrically designed in a manner that appears more
transformative.

It is important to define and distinguish an “integrative” (or “accommodating”;
also, the term “organic” may partially apply) versus a “transformative” approach vis-&
vis landscape, physical, biological, ecological, social, etc. modifications. Theoretically,
both are merely arbitrary points on a continuum and can occur simultaneously
depending on the scale and nature of analysis.

The integrative/accommodating approach operates with the existing
environment, topography, hydrology, and ecology (e.g., many of the circular moated
Bronze and Iron age sites in Thailand and Cambodia; see Boyd 2008; Evans et al 2016;
Moore 1988a, 1988b; O’Reilly 2014; O'Reilly & Scott 2015; Scaft O’Reilly 2015; Stark
& Bong 2001). That is, populations target desired areas for settlement and embellish
them physically, ecologically, and socially. Impacts are initially not as pronounced and
transformative atarger area scales of analysis (e.g50LRm radius), but they may
“stand out” archaeologically. As populations grow and split for whatever reasons, less
desirable areas are frequently less available. It is possible these areas need enhanced
embellishmets. Fortification and moating may occur for competitive and defensive
purposes as well as ecologieabnomic reasons (e.g., water storage in moats),
cumulatively becoming more transformative at larger area scales of analysis.

Alternatively, the transforiative approach is defined by significantly reworking
landscapes at larger scales or entirely manufacturing new ones from an original master
plan design as a highput largescale undertaking (e.g., the West and East Barays at
Angkor; the Rahal and massidam at Koh Ker; Angkorian road networks and urban
complexes; Angkorian mines; massive forest clearance for new agricultural and
irrigation systems). Transformative approaches are defined as generally more artificial
and larger scale. However, it is notieat artificiality if properly designed and managed

* Thismay also explain the deeply stratified cultural deposits compared to areas like Angkor or Sambor
Prei Kuk where notflooded land may have been more readily available during the wet seasons allowing
settlement expansion rather than reuse of the samedosasind density increase. Nevertheless, the
deposits tested at Angkor Borei were generally at Wat Kamnou and closer to the river front (Stark et al
1999)- perhaps a much busier and densely inhabited area. Deposits further away from the river front,
current market area, and Wat Kamnou appear less deeply stratified. Incidentally, Phon Kaseka (2004)
excavated burial sites similar to those recovered from Wat Kamnou at a habitation and cemetery complex
at the base of neighboring Phnom Borei. Further settletestihg is warranted.
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does not necessarily indicate less diversity and increased fragility as is appropriately
argued for some areas. In some cases it can create desired stability and predictability.

These concepts need notrastricted to only topography and/or hydrology. It
is not necessarily the physical scale of earth and rock moved and reshaped. For example,
the speciegenera communities and their ratios may be slightly altered in the
integrative model while entirely r@nked in the transformative. An example of the
former would be the introduction of a few new plant or animal species to a forested
environment, or, the reduction of frequency of one or a few species and an increase in
frequencies of others. Examples ofvilgaransformed biological environments might
be the conversion of forest to grassland or rice paddies (note: this can also occur without
changing the actual topography or main water flow systems dramatically), replacement
of wild habitats and fauna witdomesticated animals and their habitats such as
conversion of forests and swamps to grazing ranges, or desertification in extreme cases.

Additionally, diachronically cumulative accommodating efforts may eventually
become significantly transformative. Faxaeple, the expansion of a few simple
farming and irrigation efforts by small rice growing communities through forest
clearance and minor tapping of streams may have expanded over time resulting in
major hydrological changes and larggale forest clearamavith increased woefliel
consumption, agricultural expansion and intensification (also conversion of
ecologically diverse communities to less diverse monocropping systems). They may
have also continuously filled and expanded settlement and householddsnouar
time in parallel with population/settlement size increases. These combined diachronic
efforts may have altered topography dramatically. In the case of mining, quarrying,
leveling, and excavation (e.g., water storage features, canals, moat$,nainthgofior
mounds) a cumulative transformative effect was achieved. These concepts are actually
quite common to considerations of landscape modifications. And, population size and
density are factors to consider for obvious reasons. Neverthelessnjitoisant to
clearly define them here.

During the subsequent period ca®-&" centuries CE, more formalized,
geometrically designed and symbolic centers with a boom in monumental architecture
and major landscape modifications emerged (e.g., SambordkeilKanapura). This
included a scalar shift in environmental and landscape transformations to suit urban
settlement needs. Largeale topography and hydrology were increasingly redesigned
and manipulated, if not outright manufactured; rather than being
accommodated/integrated or less grandioselyvoeked at smaller scale segments.
That is, there was more wholesale landscape transformatonendeavor requiring
much more labor and management effort including more sophisticated design,
planning and engieering. Landscape integration and modification approaches did not
necessarily disappear or diminish, however. The transformative approach at larger
scales simply became more accentuatespecially around urban centers. Cumulative
integrative approachesso evolved to be more transformative.

By the Angkorian period, the scale of environmental transformations and
impacts were massive. These transformations were among the largest in the ancient
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world along many dimensions: vast urban sites, immense andnous\water features,
large complex canal systems, enormous architectural constructions, well developed
road and bridge systems, giant quarries, increased agricultural systems, industrial
production sites, etc. Did it come with a letegm cost? Did the nszive
transformations overstretch lorgrm sustainability? Did is create fragility rather than
resiliency? Some of the leading models on the demise of Angkor incorporate
environmental and resource degradation through emeploitation, mismanagement,
poor engineering, poor plannirtg although longterm environmental changes and
natural catastrophes (e.g., droughts, floq@sickley et al 2010; Lieberm&rBuckley
2012) are increasingly posited.

Although intriguing, we can neither review and synthesize all available
discourse on Angkor’s rise and fall for now or the theoretical concepts introduced
above. The emphasis here is to present a general timeline with speculations and
hypotheses pertaining the Tonle Snguot site and how it fits within the larger picture
of settlement. Whether or not one may consider the Tonle Snguot site itself as
integrative or transformative, it is necessarily part of a larger transformative
undertaking- that of Angkor Additionally, hospital sites appear to be a late Angkorian
phenomenon seemingly restricted to Jayavarman VII and are thus very transformative
particularly as a social concept of state sponsored healthcare in addition to their role in
the physical constation of infrastructure and monumental sites.

3.2: Surface Surveys and Hydrological Systems

Regarding Angkorian and pegingokrian settlement and landscape modifications, the
Greater Angkor Project (GAP) teams have provided considerable input into the area
with large surface survey transects conducted from-2012 (Brotherson 2016). The
projectcomplements methods previously employed by Christophe Pottier, EFEO, and
APSARA Authority. The quadrant north of the East Baray running southwest to the
Tonle Snguot area yielded very few pasgkorian finds. The quadrant north of the
West Baray runningoutheast to the Tonle Snguot area, however, yielded a greater
abundance of posAngkor tradewares. Within Angkor Thom, there is evidence ofpost
Angkorian activity as well.

The discourse on hydrology research at Angkor is immense. Of relevance to our
study, Evans & Kummu(2003) highlight the complexity of the Angkorian water
management system(s) through airborne synthetic aperture radar (AHSARSAR)
analysis. Areas immediately north of the Angkor Thom northern wall are dense with
features and sitesee: Fletcher et al 2015; Fletcher 2(Aétcher et al 2008ar an
evolution of Angkorian large scale water systems). A series of research endeavors by the

* Sarah Klassen notes in her current research that a move from multiple small water control features and
systems to singular massive ones increases catastrophic risk. That is, if one small pond, dam or canal fails,
it has low impact eerall. However, if a single large reservoir, dam and main canal that supplies an entire
city fails, the impact and negative consequence are immense.
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GAP teams and others have led to a more nuanced understanding of the water system
complexities and wnerabilities. More recently, LIDAR imaging (Evans 2016) has
further revolutionized our visibility, comprehension, methodological approaches, and
research questions related to water systems and landscape features. LIDAR imaging has
been central to our eranations of the Tonle Snguot area and research planning.

Prior to and during recent fieldwork at Tonle Snguot, preliminary stlatugh
surveys were conducted to assess the site compound and surrounding areas. We
identified relevant features, assessgubgoaphy, and checked for artifact surface
scatters. This was also useful for the coring and excavation unit planning. To be clear,
walk-throughs were not systematic transect surveys and were mostly restricted to areas
proximate to Tonle Snguot. They weopportunistic where less dense vegetative
ground-cover allowed better inspection.

3.3: Large Landscape Features in the General Area

The following paragraphs discuss ideas and speculations during preliminary map and
image analysis, walkthroughs, and cuygmostexcavation considerations. LIDAR, in
particular, has allowed us to consider larger landscape modification issues and different
methodologies in a new light (Evans 20E@8ans 2010Evans et al 2013), although
ground truthing surveys and subsurfdesting still remain necessary complements.

Tonle Snguot is located outside the North Gate of Angkor Thom abutting the
eastern side of an ancient Angkorian nestbuth canal and road leading north to the
Great Northern Canal (Figures-13). The Tonle Sngu temple (chapel, gopura and
entryway) faces east towards a moderate sized defunct rectilinear artificial Angkorian
reservoir {rapeangr baray). The reservoir is on the opposite side of the canal and road
and is more likely an articulated hydrologicedture with Preah Khan.

The reservoir measures approximately 800 m along theveastaxis and 400
m along northsouth axis. A rectilinearly defined forested area to the north of the
reservoir may have been part of a specific conjoined landscape fi@atyar of
features) when it was constructed. It would then measure approximately 800 x 800 m.
Similar sized embanked square features can be seen around the Tonle Snguot area to
include a larger square embanked feature containing Tonle Snguot itselélathmn
of these sites and features (if any) to Tonle Snguot is unknown. Testing the canal, road
and reservoir were part of the initial project sampling plan although the team only
managed to test the Tonle Snguot site during operations.

The area to theosith of this reservoir contains several sites and features as well
- most notably the unique Krol Romeas site: a large circular laveaited enclosure
that is thought to have served as an elephant cettad interior laterite wall having
numerous sizable grooves presumably for large tbedl wooden pillar§. Several

X Of note, the ethnic Banong and Kue have a history for monopolizing elephant capture, training, use
and rade in the ethnographic and ethnohistoric record. It would be interesting to postulate a dedicated
ethnic community of elephant trainers and caretakers in the area.
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water containment/control features and other unknown types of features are also
clearly visible in the LIDAR images. Lastly, it is likely there exists remnant evidence for
ancient settlerant and land use in the vicinity.

The area to the west of Tonle Snguot and just north of the Ankgor Thom wall
and moat contains village houses and house gardens for about 1.5 km. Sporadic
evidence of earlier settlement is present (e.g., ancient potgnerdface scatters), but
there is currently insufficient evidence to claim settlement existed prior to the mid to
late Angkorian periods.

Prasat Prei is approximately 1.6 km due west of Tonle Snguot. Another major
site, Prasat Banteay Thom, is approxiehat.5 km north and slightly east of Prasat Prei
(Figure 4). Prasat Prei contains structures and layouts similar to a Jayavarman VIl
hospital site (which may have been its functienperhaps servicing a different
community and/or providing different tyeof services and functions. It is larger, has
a formalized surrounding moat and enclosures, but otherwise contains the normative
components: chapel, pond, library, entryway, and an enclosing wall. The nature of a
large square reservoir (700 x 700 m) vaitmound and foundation remnants in the
center Kagn Chan Ta Ournand the rectangular reservoir abutting the south (between
Prasat Prei and Tonle Snguot) is unknown. It is possibly related to PrasaaRraier
reservoir with a central islan@mple. Bth Prasat Prei and Prasat Banteay Thom sites
are stated to be late Angkorian, although Prasat Banteay Thom contains brick
architecture and is possibly reminiscent of earlier constructions.

Figure 4 highlights several of the large square, rectangular,lirseat
topographic features that are easily identified in the LIDAR imaging. Other dykes
transect these features, some of which appear to intentionally subdivide or
compartmentalize larger features. Alternatively, some patterns may reflect previous
features being built over or modified in later periods. A somewhat orthogonal mound
pond settlement pattern is evident, although it is ambiguous and far less structured than
what appears within Angkor Thom or Angkor WatAngkor Wat having the most
clearly defind and ordered orthogonal urban settlement planning.

At a larger macrecale (Figure 5), there appears to be various types of
integration among large contiguous landscape features, water features, and sites along
an eastvest corridor (north of the Angkor iom wall and moat). This may stretch
several kilometers in length. Preah Khan and the massive Jayatataka reservoir (which
houses the Neak Pean temple) fall within this bell contemporaneous with Tonle
Snguot (Jayavarman VII period). [Incidentally, theak Pean is also associated with
healing qualities.]

As stated, many features and sites in the larger swath are known to date to the
late Angkor period- mostly associated with Jayavarman VIl (e.g., Angkor Thom, Neak
Pean, Preah Khan, Jayatataka, PR Prasat Banteay Thom). However, it is noted
that the massive East Baray located just south of the Jayatataka dates"toehtiy)

One would expect earlier settlements in the area; minimally for construction crews and
support services. But, howuch earlier?
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The larger sprawling Angkorian urban landscape and settlement zone,
especially following the latef’ @entury move to Yasodharapura (Angkor proper) has
at least a 600 year history of increasing laggde settlement, development,
constructbn, industry, landscape modification, and hydrological engineering. Angkor
Thom itself contains many earlier sites within and adjacent to Angkor Thom’s larger
outer walls.

Figure 1:Location of Tonle Snguot (APSARA Map)
(note: all LIDAR base images below courtesy of APSARA Autha
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Figure 2: LIDAR image depicting T@nSnguot and other major sites

Figure 3: Google Earth Image of Tonle Snguot highlighthre eastern reservoir
feature
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