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ABSTRACT
The Khmer Empire (9th–15th centuries A.D.), centered on the Greater Angkor region, was the most
extensive political entity in the history of mainland Southeast Asia. Stone temples constructed by
Angkorian kings and elites were widely assumed to have been loci of ritual as well as habitation,
though the latter has been poorly documented archaeologically. In this paper, we present the
results of two field seasons of excavation at the temple site of Ta Prohm. Using LiDAR data to focus
our excavations, we offer evidence for residential occupation within the temple enclosure from
before the 11th century A.D. until the 14th century. A comparison with previous work exploring
habitation areas within the Angkor Wat temple enclosure highlights similarities and differences
between the two temples. We argue that temple habitation was a key component of the
Angkorian urban system and that investigating this unique form of urbanism expands current
comparative research on the diversity of ancient cities.
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Introduction

The Angkorian state, based in what is now Cambodia, domi-
nated much of mainland Southeast Asia from the 9th through
15th centuries A.D. For most of this period, the seat of royal
power lay just north of the Tonle Sap Lake. Archaeological
research in that area, which we call Greater Angkor, suggests
it was a planned urban “landscape of power” (Osborne 2015:
15), the myriad monumental architectural features of which
were inspired by Indic cosmology and complemented by a
complex water management network (Evans et al. 2007, 2013;
Fletcher, Penny, et al. 2008; Kummu 2009). Angkor’s monu-
mental temples, its art traditions, and its inscriptions have
inspired several generations of scholars (Groslier 1956; Jacques
and Freeman 2009). Who lived at Angkor and how they orga-
nized themselves have been subjects of speculation since the
mid 20th century (Coe 1957; Groslier 1974). Comparative
archaeologists and urban historians frequently acknowledge
Angkor’s value as an urban case study (Smith 2009; Wheatley
1971), but geopolitics prevented field-based research until
recently (Carter et al. 2014; Stark and Griffin 2004: 121–122).
In the last two decades, a major focus of the Greater Angkor
Project has been the documentation of occupation traces within
a ca. 3000 square kilometer study area that encompasses the
Greater Angkor region (Evans et al. 2007; Fletcher 2000–2001).

The urban core of Angkor is largely identified by the con-
centration of stone temple precincts which were embedded
within a complex hydraulic network of tanks, linear canal
segments and embankment features that collectively formed
the Angkorian civic-ceremonial center (Evans et al. 2013: 4;
Fletcher et al. 2003; Hawken 2007; Pottier 1999). A recent
LiDAR survey has revealed that the orthogonally-arranged
central monument zone measures approximately 35 km2

(Evans et al. 2013). This urban epicenter was surrounded
by a vast periphery of ponds, temples, and habitation mounds
given functional coherence by an extended infrastructural
network stretching over 1000–1500 km2 (Evans et al. 2007).

One of the most significant stone temples within the cen-
tral monument zone of Angkor is Ta Prohm, lying approxi-
mately 1.5 km east of the walls of Angkor Thom and 3 km
northeast of the temple of Angkor Wat (FIGURE 1). Ta
Prohm was consecrated in the late 12th century by the ruler
Jayavarman VII, and was an active monastery devoted to
Buddhist teaching and learning. An inscription (designated
K. 273) found here elaborates on the organization and func-
tioning of the temple in a degree of detail found at no other
site, including a description of those who worked—and
may have lived—within the temple enclosure. Angkorian
residences, even the king’s royal palace, were constructed
mostly out of perishable organic materials; therefore, this
aspect of Angkorian life has remained largely invisible.
Given their vast size and inscriptional discussions of the
large numbers of people associated with the temples, scholars
have often assumed that people lived within temple enclo-
sures, but verifying this requires archaeological investigation.

In this paper we present the first archaeological evidence
for occupation within the temple enclosure of Ta Prohm.
The fieldwork described here includes the first systematic
excavations within the Ta Prohm temple enclosure and the
first focused solely on investigating whether this space was
used for residential occupation. Combined with prior work
on habitation at Angkor Wat (Stark et al. 2015), we argue
that habitation within temple enclosures was an important
component of the settlement organization found at Angkor.
Fieldwork was conducted as part of the Greater Angkor Pro-
ject (hereafter GAP) and builds on prior work on macro-
urban organization across Greater Angkor (Evans et al.
2013; Hawken 2013). We begin by discussing changing con-
ceptions of Angkorian urbanism, explore views on the func-
tions of the stone temple enclosures, and then present the
results of the GAP’s fieldwork within the temple enclosure
of Ta Prohm. We then compare habitation at Ta Prohm
with that documented at Angkor Wat to identify similarities
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and differences in the use of temple residential spaces. Our
field-based investigations suggest that temple enclosures var-
ied within a single ruler’s building program, and that resi-
dents modified these spaces through time. Temple
enclosures were also well integrated within the highly struc-
tured orthogonal city grids that emerged as land tenure and
spatial organization became more formalized in the 11th–
13th centuries (Coedès and Dupont 1943: 105, note 2;
Vickery 1998: 312). We argue that residential occupation of
temple enclosures adds depth not only to our understanding

of Southeast Asian cities, but also to comparative discussions
of variability in ancient urban organization (Fisher and
Creekmore 2014).

Conceptions of Urbanism at Angkor

From the late 19th to mid 20th centuries the focus of archae-
ological investigation at Angkor was the stone temples within
the civic-ceremonial center, with little consideration of
Angkor’s integration within a broader landscape (Evans

Figure 1. A) Regional map of Southeast Asia noting the location of Angkor. B) Map of Greater Angkor. C) Interpretation of archaeological features visible within
remote sensing data (principally LiDAR) with important temples in the civic-ceremonial center of Angkor labeled. Mapping by Pelle Wijker, Damian Evans, Christophe
Pottier, and Sarah Klassen. Figure created by Damian Evans.
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2007). Early scholars and historians commonly described
areas around Angkorian temples as cities or temple-cities
(Briggs 1951: 210, 221; Coe 1957: 410; Coedès 1941; Stern
1951), an assertion also repeated by more recent scholars
(Jacques 1978, 1997: 138–142; Jacques and Lafond 2007:
240) even in the absence of compelling evidence.

Other scholars have argued that Angkor’s urban core was
more sparsely inhabited. Miksic (2000) described Angkor as a
classic orthogenetic city, with a focus on ritual functions and a
small permanent population primarily consisting of elites and
bureaucrats. Gaucher (2003: 31) has argued that temples were
a “citadel of the gods” but were decidedly not cities. In his
view, the only real urban center within Angkor was the
900-hectare walled enclosure of Angkor Thom (FIGURE 1).
Within Angkor Thom’s walls was an enclosed royal palace
precinct and several stone temples, including the central
state temple of Jayavarman VII, the Bayon. Additionally,
there was a planned town with organized grid system of
roads, occupation mounds, and hydraulic features (Gaucher
2002, 2003). At this stage, however, the timing and nature
of occupation within Angkor Thom require further archaeo-
logical investigation.

It was not until the work of French archaeologist
B. P. Groslier that scholarly understanding of the urban
boundaries of Angkor expanded to include the landscape
around the temples. Groslier (1979; Groslier et al. 2007) envi-
sioned Angkor as a “hydraulic city” in which the central
monumental zone was integrated into a larger hydraulic
infrastructure that included suburbs and agricultural land,
and that this region may have held a population of up to a
million people (Groslier 1979; Evans 2007: 4). Groslier was
unable to verify his hypothesis with the necessary fieldwork
due to socio-political unrest in the region and his untimely
death.

During the 1990s, archaeologists were able to use aerial
photographs, aerial radar imaging, and ground survey to
build a more comprehensive map of the Angkorian landscape
(Fletcher and Pottier 2002; Pottier 1999). Multiple research-
ers have identified that by the 11th–12th centuries A.D., the
central monument zone was organized along an orthogonal
grid (Evans et al. 2013: 12597–12598; Gaucher 2004; Pottier
1999, 2000, 2012), with higher population densities than
the surrounding peripheral landscape, specialized adminis-
trative and religious functions, and markets. The current
comprehensive map of the extended city-region encompasses
3000 km2, using the watershed catchments of Angkor’s rivers
to define the boundaries of what is conventionally known as
Greater Angkor (Evans 2007; Evans et al. 2007).

With this new map of Angkor has come a shift in our
understanding of Angkorian urban organization. A sprawling
residential pattern of scattered small temples, ponds, and
house mounds was identified in the agricultural areas sur-
rounding the central monument zone (Evans et al. 2007;
Fletcher and Pottier 2002; Fletcher et al. 2003). In fact, this
residential pattern extends beyond the boundaries of the
water catchments to the northwest and southeast (Evans
et al. 2007: 14279–14280). However, an area of approximately
1000–1500 km2, from the central monument core to the scat-
tered rural hamlets, is well-integrated within a massive
hydraulic network (Evans et al. 2007; Fletcher, Penny, et al.
2008; Fletcher, Pottier, et al. 2008). This has led some scholars
to argue that Angkor is one of the world’s largest low-density
urban complexes (Evans et al. 2007; Fletcher 2009, 2012;

Fletcher et al. 2003; Hawken 2007; Lucero et al. 2015).
Low-density urban forms consist of dispersed settlements,
but contain an urban infrastructure, with poorly-defined
boundaries between urban, periurban or suburban, and
rural areas. The fact that open spaces (often for urban gar-
dens, as discussed by Stark [2014]) frequently characterize
the urban peripheries of low-density cities has led some scho-
lars to view this urban form as a type of “agro-urban land-
scape” (Isendahl 2012) or “high-density ruralism” (Qadeer
2000).

Scholars have argued that that this massive hydraulic net-
work integrated the outlying residential and agricultural land-
scape with the urban core and thus “‘created’ Greater Angkor
as a corporate entity” (Evans et al. 2007: 14279). Although
parts of the landscape have higher occupation densities
than others, and the settlement can be structured quite differ-
ently in different areas, boundaries between these zones are
often indistinct. The current map of Angkor is, of course, a
palimpsest and ongoing research aims to understand the
occupation history of this landscape over time, which will
in turn give greater nuance to our understandings of Angkor-
ian urbanism (Klassen 2018).

The goal of the current study is not to argue for or against
Angkor’s status as a low-density urban complex, but rather, to
present archaeological data that adds more detail to our
understanding of occupation at Angkor at the most granular
and fundamental level, at the scale of the household or neigh-
borhood. We use the temple enclosure of Ta Prohm as a case
study for urban structure, using multiple archaeological
approaches. Our findings demonstrate that the areas within
temple enclosures were both ritual centers and important
residential zones, although we disagree with their characteriz-
ation as “temple-cities.” Angkorian temple complexes had
infrastructural features, but thus far appear to lack the
urban “anatomy” (Cowgill 2004: 538–539) that typifies cities,
like craft production areas, markets, or ethnic enclaves
(although see Hendrickson and Evans [2015] for discussion
of iron production within the temple complex of Preah
Khan of Kampong Svay). Instead we view these spaces as
“civic-ceremonial zones” (Smith 2010: 138) and key com-
ponents of pre-modern urbanism at Angkor. Temple enclo-
sures were a type of neighborhood or district in which
residents were organized around the state architecture of
the temple, and would have routinely interacted, both within
their residential areas but also perhaps due to their occu-
pational relationship with the temple (Smith 2010). These
areas were foci for the royal-ritual organization of space,
offering higher-density residential centers within an other-
wise dispersed settlement pattern.

Angkorian temples and the temple of Ta Prohm

Construction of stone temples was an important component
of the Angkorian rulers’ developmental agenda or “rhythm”
(Stern 1951). Rulers established their legitimacy by founding
state temples whose grounds contained multiple structures
and were often walled. State temples were dedicated to
Hindu and, especially later in the sequence, Buddhist deities
as well as rulers’ ancestors (Roveda 2005; Stern 1951) and
took two primary forms: tiered royal “temple-mountains”
and sprawling horizontal edifices. Possibly representing cos-
mograms of the Hindu universe (Filliozat 1951; Mannikka
1996), they also served as loci of religious practice that
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drew rural populations to the city for annual festivals and
pageantry (Stark 2015).

Inscriptional data suggests that Angkorian temples served
multiple functions: they were places built by Angkorian elites
and rulers for worship, but also frequently acted as univer-
sities focusing on religious study. Temples were also a key
component of the Angkorian economy, overseeing tracts of
land and receiving numerous temple donations. They also
organized and relied on the labor of large numbers of person-
nel, some of who may have lived on the temple grounds (Lus-
tig and Lustig 2015; Sahai 2012; Sedov 1978).

The temple complex of Ta Prohm was built by King Jaya-
varman VII, one of Angkor’s most famous rulers and prolific
builders, who ruled from 1181–1218 A.D. It was consecrated
with the name Rajavihara, meaning “royal monastery”, and
was dedicated to Jayavarman VII’s mother, who was rep-
resented as the Buddhist deity Prajnaparamita. The Ta
Prohm complex is divided into a series of five nested enclo-
sures (Bruguier 1998: 174), containing an inner stone sanctu-
ary (FIGURE 2). A laterite wall, measuring approximately
1020 × 670 m, encloses an area of approximately 68 ha
known as the outermost or fifth enclosure. Trees currently
cover most of the area between the fifth and fourth enclo-
sures, save for its easternmost portion. The central temple
complex covers an area of approximately 5 ha and includes
an additional four enclosures, which may have served varying
functions (Briggs 1951: 213) (a more detailed description of
the layout can be found in Kapur and Sahai [2007]). The tem-
ple itself is flat, being laid out all on one plane, in contrast
to the pyramidal “temple-mountains” found elsewhere at
Angkor.

Ta Prohm is one of Jayavarman’s most famous temples in
part because of its inscription (K. 273). The inscription
records the date of Ta Prohm’s consecration in 1186 A.D.,
but the exact start-date of its construction remains unclear
(Coedès 1906: 47–48; Cunin 2013; Jacques 2007: 45, 2008:
7; Jacques and Lafond 2007: 240, 242; Vickery 2007: 18–
22). Regardless of the exact year(s) of construction, we can
generally date the Ta Prohm temple to the reign of Jayavar-
man VII in the late 12th century A.D.

The inscription notes a total of 79,365 people who serviced
the temple, including people of Khmer, Burmese, and Cham
ethnicities (some of whom may have been prisoners of war),
as well as 18 high priests, 2740 officials, 2232 assistants, and
615 dancers. Overall, 12,640 individuals were directly associ-
ated with the functions of the temple. Notably, the inscription
describes 1409 students and their lecturers as residents (Bha-
dri 2007: 53, K.273 stanza 82); it is not clear if others affiliated
with the temple also lived within the enclosure. Items associ-
ated with life at the temple are also mentioned, including bed-
spreads, cushions, mosquito nets, and “Chinese beds of grass”
(Bhadri 2007: stanza 109). Additionally, large quantities of
perishable goods are itemized, some of which were supplied
by the state and surrounding villages, which have thus far
been invisible in the archaeological record. These include
sesame, rice, black pepper, honey, wax and wax candles, kid-
ney beans, clarified butter, yogurt, and milk. These details
provide tantalizing clues to aspects of life that are not readily
visible and require careful sub-surface archaeological
investigations.

Little is known of Ta Prohm beyond Jayavarman VII’s
reign during the late Angkorian to post-Angkorian periods.
Buddhist images at Ta Prohm were systematically vandalized
sometime in the 13th century during a period of iconoclasm
against Mahayana Buddhism, which saw the widespread
destruction and defacement of Buddhist images across
Angkor (Roveda 2004). When French explorers encountered
Ta Prohm in the 19th century, they described it as abandoned
and overgrown (Mouhot 1864).

Angkorian residences

In Cambodia, in both the past and the present, houses are
normally built on stilts using wood and perishable materials
(Tainturier 2006), making the identification of house struc-
tures archaeologically difficult. Nevertheless, archaeological
findings can provide some clues regarding house form.
Houses in both early and modern Southeast Asia typically
cluster on mounds (typically communal mounds shared by
an entire neighborhood) that are elevated above the flooded

Figure 2. Simplified plan map of Ta Prohm noting the different enclosures.
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fields and other inundated areas; remnant traces of Angkor-
ian mounds can be readily identified by looking at spatial pat-
terning of the topography. Post-holes from a house built on
piles or stilts dating from 1800–1300 B.C. were identified in
western Thailand (Henriksen 1982), suggesting this house
form has a deep history in Southeast Asia. Angkorian artists
depict similar pile-built dwellings in bas-reliefs on the Bayon
temple. More recent excavations near the Siem Reap airport
have uncovered residential areas and postholes belonging to
houses (Bâty and Bolle 2005; Bâty et al. 2014). This work pro-
vides a model for a rural Angkorian house, which included a
house garden and was surrounded by economic trees. A small
number of postholes and occupation evidence have also been
found during excavations at the site of Tumnup Barang
(Fletcher et al. 2003: 109–110) and Angkor Wat (Stark et al.
2015). Occupational evidence including hearths, pits, roof
tiles, and animal remains were reported near the site of Prasat
Tromoung, a Jayavarman VII hospital chapel located west of
the Angkor Thom moat (Pottier and Chhem 2008).

Perhaps the most useful discussion of Angkorian houses
comes from the writings of a Chinese emissary, Zhou
Daguan, who visited Angkor in 1296 A.D. In this text, he
describes elites living within large houses, with portions of
the house having a roof made of roof tiles, while commoners
had houses made entirely of organic materials (Zhou 2007:
50). Commoner family homes also had few pieces of furniture
and used primarily earthenware and organic materials for
cooking and serving, with some metal and other materials
being imported from China (Zhou 2007: 76). Zhou Daguan’s
account provides information that can be tested archaeologi-
cally, although it is acknowledged that identifying an Angkor-
ian house in the archaeological record is difficult due to the
highly perishable natures of the house structure and of the
objects within the house.

Despite these complications, we have used several lines of
evidence to identify areas of occupation and habitation,
including hearths, garbage pits, ceramics associated with
cooking and storage, and plant and animal remains. LiDAR
technology allowed us to very efficiently and comprehensively
identify landscape features (in particular occupation mounds)
that indicate habitation, even in areas covered by dense veg-
etation, which in turn has allowed for more targeted ground
investigations. Our work has focused on excavations of arti-
fact assemblages and feature configurations, which was
more effective in sampling subsurface patterning across the
enclosure while minimizing destruction of the archaeological
record. This method differs from previous excavations of
occupation contexts that have largely relied on long trenches
(Bâty et al. 2014; Heng et al. 2005; Pottier and Chhem 2008).

2012 and 2014 Excavations at Ta Prohm

The objective of the 2012 field season at Ta Prohm was to test
the hypothesis that mounds within the temple enclosure were
areas of occupation by identifying artifacts and features
associated with domestic activities, and to date the occu-
pational history within the enclosure. Ten 1 × 2 m trenches
were excavated in 2012, focusing on the easternmost portion
of a linear east-west mound in an unforested part of the
enclosure (FIGURE 3). Based on the surface ceramics, we
hypothesized that the mound was the primary area of habi-
tation, while adjacent to it was a lower linear feature that
may have served as a path.

The 2014 field season took advantage of available LiDAR
data (Evans et al. 2013) to excavate 10 1 × 2 m trenches in
different locations across the eastern half of the temple enclo-
sure (FIGURE 3). The LiDAR data clarified the grid system of
major features (mounds, depressions or ponds, and linear fea-
tures or roads) within the enclosure. We have largely assumed
that depressions found in various shapes throughout the
enclosure were ponds. A preliminary coring program has
suggested that they did hold water, although perhaps only
seasonally. It also facilitated the identification of a variety of
mound-depression configurations, which we have categor-
ized into four different types summarized in Figure 4. The
identification of these mound-depression configurations
with LiDAR guided our sampling, as we placed trenches
within the different mound-depression types across the east-
ern half of the enclosure. This allowed us to test if the various
configurations were all used for habitation and to better
understand the nature and timing of occupation within the
Ta Prohm enclosure. Our research methodology within
these first two field seasons relied on 1 × 2 m trenches to ver-
ify that the temple enclosure space was used for habitation,
and how the timing and nature of this habitation might
vary across the enclosure. Future planned work will under-
take larger horizontal excavations in order to more closely
investigate a household and the spatial distribution of house-
hold activities.

Preliminary occupational history at Ta Prohm

Based on two seasons of fieldwork, we propose the following
four-phase occupational history at Ta Prohm.

PHASE I

We date the lowest layers in our trenches to the 8–10th cen-
turies A.D. based on several lines of evidence. Firstly, our
sole radiocarbon date from this phase (TPRM2014
14027.16.01) (FIGURE 5) falls within the 8–10th centuries
A.D. Secondly, these layers contained primarily earthenware
ceramics and lacked both Song Dynasty (960–1279 A.D.)
Chinese tradeware ceramics and Khmer Brown Glazed cer-
amics, which were not produced until the end of the 10th
century (Groslier 1981: 23). Lastly, epigraphic evidence
from the first half of the 9th century describes land use
near the temple of Pre Rup, just east of Ta Prohm (Pottier
1999: 183). Together, this evidence suggests habitation in
the landscape in the area around what would become the
Ta Prohm temple enclosure, prior to the temple’s construc-
tion. Our limited excavations (1 × 2 m trenches) make
further discussion on the nature of this habitation difficult
at this time.

PHASE II

We associate the Phase II occupation with the construction of
the grid system, which included mounds and linear road fea-
tures within the temple enclosure. This is part of a broader
pattern of orthogonally arranged space within the temple
enclosures of the urban core, in which the inhabitants reor-
ganized the landscape into a grid system of mounds,
depressions, and linear pathways (Evans et al. 2013: 12596).
Some artifact patterning suggests that residential functions
were most intense during this phase. Figure 6 presents the
quantities of ceramics observed in one particular trench
(Trench 15), demonstrating the dramatic increase in the
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Figure 3. A) A hillshade model of the Ta Prohm area derived from LiDAR data (Evans et al. 2013) showing the grid pattern and trench locations (orange dots) as
described in the text. Trenches 1–10 were excavated in 2012, while trenches 11–20 were excavated in 2014. B) A hillshaded elevation model of the same area
depicted in the top panel, enhanced to highlight the spatial patterning of archaeological topography. The linear depressions, which we interpret as roads, radiate
out from the central tower of Ta Prohm, where the east-west and north-south axes intersect. From this central point, we interpret that there are two grids that project
to the north and south, two grids to the west, and three grids to the east. The red lines in the top image demarcate this internal grid system. Notably, the LiDAR
image demonstrates that the grid system originally extended outside the outer fifth enclosure wall to the west, which is noted by the orange dotted line on the
western edge of the temple complex of the top image.
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number of ceramics, especially earthenware and unglazed
stoneware, in Phase II. Our 2012 excavations placed this ten-
tatively within the 12–13th centuries based on the presence of
Chinese tradewares, such as Qingbai ceramics.

Our 2014 excavations suggest that in other parts of the
eastern enclosure, there were actually two sequences of
mound-depression grid construction. Phase IIa refers to the
mound construction on top of the original habitation layers
or sterile soil that was part of creation of the grid system
within the temple enclosure. Several trenches (11, 12, 14,
15, and 16) contained ceramics concentrations that represent
habitation (FIGURE 7C, D).

In 2014, we identified several trenches that showed
additional modification to the mounds, which we refer to as

Phase IIb. In many mounds, this consisted of a compacted
layer of sandstone or laterite chips, which we suggest may
be by-products from the construction of the temple that
were recycled into the mound construction. Materials used
to build up the mounds vary across the site. Trenches 11
and 12 were cut into a linear mound that may have been con-
structed using earth excavated during temple moat construc-
tion. Trench 14’s mound and portions of the linear mound
excavated in 2012, located farther east within the temple
enclosure, were built up with sand that was brought into
this part of the enclosure. The Trench 16 mound was con-
structed using laterite. Charcoal that was taken from these
sandstone chip layers was radiocarbon dated from the early
11th to early 13th centuries A.D. (FIGURE 5).

Figure 4. Mound-depression configurations identified at Ta Prohm based on LiDAR survey data. The dark blue areas are ponds/depressions, while the lighter brown
color are higher elevation mound areas.
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PHASE III

Phase III occupation intermingles with and lies atop the
Phase IIb surface. We believe this habitation dates to the
12–14th centuries and was associated with post-temple con-
struction habitation on the mounds. Ceramics included

Khmer Green and Brown glazed stonewares, Song and
Yuan Dynasty Chinese tradewares, and earthenware cer-
amics. Trenches 13, 15, and 16 show evidence for intensive
mound use and modification during this phase. During the
2012 field season, we identified a hearth in Trench 5 and a

Figure 5. Probability distributions of (2σ) calibrated radiocarbon samples from 2012 and 2014 field seasons at Ta Prohm and 2010 and 2013 field seasons at Angkor
Wat.
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trash pit in Trench 2, which included a sandstone spice mor-
tar and broken cooking vessels (FIGURE 8).

PHASE IV

The Phase IV occupation is associated with the uppermost
layers of the trenches. In 2012, no post-Jayavarman VII period
ceramics were recovered, leading to the preliminary conclusion
that the northeastern portion of the enclosure was not in use
after the 13th century. However, our 2014 excavations did
find evidence for some 14th century Yuan Dynasty celadon
in Trenches 12 and 15. A 13th–14th century radiocarbon
date (TPRM2014 12006S.16.02) was taken from the upper
layers of Trench 12, which was also associated with increased
quantities of ceramics. Such patterns suggest that people used
the mounds, particularly mounds located close to the temple,
until at least the 14th century. No evidence for post-14th cen-
tury ceramics was found in any of the 20 excavation trenches.

Discussion

Ta Prohm is a useful case study for understanding Angkorian
urban structure using multiple archaeological approaches. Our
fieldwork data, based primarily on low quantities of ceramics,
suggests that there was sparse habitation during Phase I across
parts of the Ta Prohm enclosure area by at least the 8th–10th
centuries. Epigraphic evidence mentions habitation in the area
surrounding Ta Prohm during this time period. That the Ta
Prohm temple enclosure was built on previously occupied
land is also suggested in the Ta Prohm inscription (K. 273
stanza 35), which states that Jayavarman VII founded Rajavi-
hara on land seized by the strength of his arms (Bhadri 2007:
51; Coedès 1906: 74; Maxwell 2007: 31). The dedicatory stele’s
inauguration date of 1186 A.D. (just 5 years after King Jayavar-
man VII’s ascension) suggests a short construction period for
this temple enclosure. This factor would tightly date our
Phase II to only 5 years and our Phase III and Phase IV
between A.D. 1186 to A.D. 1400, which places the operation
of the Ta Prohm enclosure at approximately 200 years.

LiDAR data combined with our excavations suggest that
some portions of the enclosure were used more intensively
and/or were the focus of more labor expenditure than others.

If mounds can accurately be used as a proxy for habitation,
the southeastern quadrant made up largely of the mound-
depression grid pattern Type 1 contains the densest concen-
tration of mounds and depressions. Excavations within this
portion of the grid also suggest multiple modifications of
the mounds. Conversely the trenches on the linear mound
to the north of Ta Prohm temple contained little evidence
for additional mound modification after the initial construc-
tion phase. However, other mound-depression patterns
located elsewhere within the enclosure, such as the mound-
depression grid pattern Type 2 and the multi-shape
mound-depression pattern, point towards a less dense habi-
tation, with larger depressions, fewer numbers of individual
ponds, and narrower mounds. There are multiple possible
factors for this variation in the mound/habitation patterns.
The disparity could be due to autonomy in how people
were modifying their living areas; differences in landholding
rights; or portions of the enclosure that may have housed visi-
tors, pilgrims, or less permanent residents. Further work is
needed to better determine the range of functions and use
of mounds within the enclosure.

Combined LiDAR, excavation, and documentary evidence
have implications for estimating the total population that
lived within the enclosure. If habitation was limited to the elev-
ated mound areas, this would restrict the number of individ-
uals who could live inside the enclosure space, especially as
we hypothesize that some of the mounds within the multi-
shape mound-depression type do not have strong evidence
for habitation. Zhou (2007) mentions that two to three families
shared a pond. Evans and Fletcher (2015: 1408) count 125–130
features they interpret as ponds at Ta Prohm, and estimating
approximately 5 people within a family, suggest a population
of 1800–2000 people. We agree that the actual population
within the enclosure may number between 1400–2000 people
and hypothesize that many might have lived specifically within
the more densely mounded southeastern quadrant. Inscrip-
tional data from Ta Prohm and elsewhere at Angkor list a var-
iety of personnel that may have resided within the enclosure
(Lustig and Lustig 2013). However, determining the identities
of the residents of Ta Prohm will require the discovery of well-
defined activity areas.

Figure 6. Different ceramic types found in Trench 15 at Ta Prohm.
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Comparison with Residential Spaces Within the
Angkor Wat Enclosure

Our investigation of the temple enclosure of Ta Prohm builds
on our previous work within the temple enclosure of Angkor
Wat (Stark et al. 2015). We selected these two temples for
investigation because their enclosure spaces were relatively
undisturbed, and also because they had long and complex his-
tories (Angkor Wat) or textual descriptions indicating inten-
sive occupation (Ta Prohm) that we hypothesized would
produce substantial occupational deposits. In both cases, field-
work was begun prior to acquisition of LiDAR data. Sub-
sequent field seasons used LiDAR data to reveal patterning
across the temple enclosures, to guide our sampling (discussed
above), and to link our excavations with neighboring areas we
were unable to study in the field. Comparison of these two tem-
ples provides an opportunity to explore similarities and

differences in the organization and occupation of temple enclo-
sures during the rule of two of Angkor’s most prominent kings.

The temple of Angkor Wat was constructed prior to Ta
Prohm, by the King Suryavarman II in the early 12th century,
and has a longer occupation history than Ta Prohm.
Although initially built to honor the god Visnu, it was trans-
formed into a Buddhist temple between the 14th and 16th
centuries A.D. (Polkinghorne et al 2013; Thompson 1997).
The temple also saw repeated modifications, upkeep, and visi-
tors until the arrival of the French in the 19th century
(Thompson 1997, 2000).

Three field seasons (2010, 2013, and 2015) of excavation
have thus far taken place within the Angkor Wat temple enclo-
sure as part of GAP’s mission of investigating residential spaces
(Carter 2015; Stark et al. 2015). Comparing fieldwork results
from these excavations with Ta Prohm elucidates both simi-
larities in the nature of Angkorian temple-enclosure habitation

Figure 7. Features from the 2014 excavations at Ta Prohm. A) Sandstone chip layer in Trench 12; B) Profile of the East Wall of Trench 19 showing the thick sandstone
chip layer in this unit; C) Ceramics concentration in Trench 15; D) ceramics concentration in Trench 12.
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and differences that may reflect the amount of state control or
involvement in the construction of residential spaces.

The temple enclosure grid system

As at Ta Prohm, recent LiDAR survey data clarified the grid
system within the AngkorWat enclosure, as well as how land-
scape organization extended outside the enclosure boundaries
(Evans and Fletcher 2015; Stark et al. 2015). At both temple
enclosures, we see orthogonally arranged linear features
(roads) that extend throughout the enclosure. Additionally,
at both sites, residential space surrounds the temples and con-
sists of a series of patterned mounds and depressions. At Ta
Prohm, there are a series of different mound-depression pat-
tern types (FIGURE 4); however, at Angkor Wat, there is a
more formal grid system dividing the space into a series of
60 cells, each of which was sub-divided into a series of four
mounds and many of which also contained four depressions.
More recent modification to the western portion of the
Angkor Wat enclosure has obscured this pattern somewhat;
however, we argue that when originally constructed, the
enclosure initially contained 283 mounds and 250–300
depressions (Stark et al. 2015). Each individual mound
measures approximately 25 × 38 m, which is generally larger
than the mound space at Ta Prohm. However, further inves-
tigations are needed to determine if each mound at Angkor
Wat held a single household or multiple households.

Phases of occupation and mound construction

Excavations suggest that the landscape around the Angkor
Wat temple was extensively reorganized before or during
the construction of the temple itself, including both space
inside and east of the moat; geometric spiral features were
also recorded just south of the complex (Evans and Fletcher
2015; Stark et al. 2015). At Angkor Wat, the construction of
the mound-depression grid system and subsequent habitation
dates largely to the 11–13th centuries A.D., with ceramic and
radiocarbon dates from the uppermost layers dating from the
15–17th centuries A.D. (FIGURE 5) (Stark et al. 2015).

Our excavations did not show evidence for additional
modification of the mounds following their initial construc-
tion. Additionally, mounds were largely constructed of soil
and lacked the thick floors or foundations made of stone
chips as seen at Ta Prohm. We note that this is unusual
given the longer period of habitation at the site and contrasts
with Ta Prohm, in which multiple mound-depression shapes
were constructed using a variety of materials and in some
cases involved multiple modifications of mounds.

Ceramics and intensity of habitation

A consideration of the ceramics at both sites sheds light on
the intensity of occupation. Figure 9 shows a count of the
different ceramic types found at both sites. The proportions
of different types of ceramics are roughly similar, with earth-
enware and glazed and unglazed Khmer stonewares being the
most predominant types found at both sites. The most
notable difference between the two sites is the quantity of cer-
amics found. A total of 135 kg of ceramics and roof tiles were
excavated over two field seasons from the 20 trenches (79.12
m3 or a sherd density of 1.71 kg/m3) at Ta Prohm. Conver-
sely, only 46.5 kg of ceramics were uncovered from two
field seasons at Angkor Wat, despite excavating a greater
volume (33 trenches, ca. 89.6 m3 or a sherd density of
.52 kg/m3) in residential locations. This difference is also
notable considering the longer period of occupation at
Angkor Wat.

There are several potential reasons for this discrepancy.
The Ta Prohm inscription implies that a large number of
the people who serviced the temple may have lived and
worked within the temple enclosure. The higher quantity of
ceramics at Ta Prohm may reflect a greater density of use
and occupation at this temple site than at Angkor Wat. The
seemingly light occupation at Angkor Wat may also be
related to the possibility that mounds within the enclosure
were not inhabited year-round or experienced some seasonal-
ity in their use (Stark et al. 2015: 1451–1452). We must also
consider that there may have been different deposition prac-
tices in each location due to the different functions performed

Figure 8. Trash pit contents found in Trench 2 during the 2012 Ta Prohm excavations. A sandstone spice mortar can be seen sticking out from the wall on the right.
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at each temple. Ta Prohm was constructed by the king as a
sprawling ancestral shrine, monastery, and institute of learn-
ing; Angkor Wat, on the other hand, was constructed as the
central state pyramid-temple of King Suryavarman II. It is
possible the different functions of each of these temples car-
ried with it different ideas regarding cleanliness within
these spaces. Furthermore, the uniformity of the grid system
suggests seemingly greater state control at Angkor Wat,
which may also point towards more organized garbage dispo-
sal practices at this location. Or there simply may have been a
shift in waste management practices over time (Arnold 2015).
Further research is needed to address this question in more
depth.

Temple Enclosures as Residential Spaces:
Concluding Discussion

Our fieldwork has demonstrated that, as has long been specu-
lated, open areas surrounding temples were residential spaces.
At both Ta Prohm and Angkor Wat, the landscape was exten-
sively transformed to create an orthogonal grid system of
temples and the surrounding space in their enclosures. In
both cases, the grid system extended outside the exterior
enclosure wall surrounding the temple sites. At Ta Prohm,
there is limited evidence for sparse pre-11th century habi-
tation that was transformed and modified into the mound-

depression grid system in association with the construction
of the stone temple in the late 12th century A.D. In contrast,
there is no clear evidence that the landscape around Angkor
Wat was intensively inhabited prior to temple construction
(although see Sonnemann and colleagues [2015] for discus-
sion of the western portion of Angkor Wat).

These temple enclosures were high-density residential
zones within a broader, often dispersed, agricultural land-
scape. Scholars have previously estimated Angkor’s total
population at 750,000 people within a 1000 km2 area
(Fletcher et al. 2003: 116), placing the overall population
density at 750 persons per km2. We have estimated a popu-
lation of 1400–2000 people living within mounded areas of
the 68 hectare enclosure at Ta Prohm. Omitting the 5 ha
stone temple complex produces a population density within
the enclosure of 882–1260 persons per km2. Similarly, we
have previously estimated the population on the mounds
within the fourth enclosure of Angkor Wat (1000 ×
815 m) to be between 3000–4300 people (Fletcher et al.
2015; Stark et al. 2015), or 2445–3505 persons per km2.
The walled city of Angkor Thom, with an estimated popu-
lation of 16,000 inhabitants at its peak (Hanus and Evans
2016: 91), had a population density of ca. 1778 persons
per km2. The occupation within temple enclosures highlights
the variability of settlement organization within the Greater
Angkor region.

Figure 9. Ceramics bar chart comparing counts of ceramic types found at Ta Prohm and Angkor Wat. In both locations, ceramic sherds under 2 cm2 made up the bulk
of the ceramic counts and are not included in this chart. This included 37% of ceramics in the 2012 field season at Ta Prohm and over 50% in the other field seasons at
Ta Prohm and Angkor Wat.
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Excavations within Ta Prohm and Angkor Wat also add
valuable archaeological data to our understandings of
Angkorian and Early Modern (15th–18th centuries A.D.)
Southeast Asian urbanism, which have largely relied on his-
toric documents and observations of large-scale features
(Stark 2015). Data from other Southeast Asian cities reveal
variations on a dispersed settlement pattern. For example,
Indonesian cities have been described as “agro-urban,” with
a dispersed settlement pattern (Miksic 1989). Others have
emphasized the semi-urban nature of cities like Srivijaya,
which had urbanized pockets of dense population, sur-
rounded by a hinterland (Kulke 1991: 12). Christie (1991:
25) has described Javanese states as being made up of “a den-
sely populated rural landscape.” In contrast, densely popu-
lated urban centers do not become more common until the
Early Modern period and are associated with polities partici-
pating in maritime trade (Reid 1980, 1993). Even then,
foreign visitors to these Early Modern cities noted “the
boundary between city and countryside seemed almost
non-existent” (Reid 1980: 240). Angkor, which had a dis-
persed rural settlement pattern as well as pockets of high-den-
sity zones around temples and within Angkor Thom,
provides another example of urban organization within
Southeast Asia.

Despite the centralized planning reflected in the grid sys-
tems around the temples, the internal organization in both
locations was quite different. Perhaps this was related to the
functions of each temple, as Angkor Wat was the central
state temple of Suryavarman II, while Ta Prohm fulfilled
quite different roles, was one of several temple constructions
by Jayavarman VII, and occupied a somewhat peripheral pos-
ition beyond the formally-enclosed city center of Angkor
Thom. Ta Prohm’s inscriptional evidence notes students
and teachers and perhaps others associated with the ritual
functions of the temple as residents. We do not have similar
inscriptional evidence for Angkor Wat; therefore, it is unclear
who may have lived in the temple residential space or their
relationship to the ritual functions of the temple. The density
of ceramics, with Ta Prohm having higher quantities of cer-
amics than Angkor Wat, also points towards different use
of residential space in each location that again may be related
to the ritual functions of the temple and those who lived in
the enclosure.

The decrease in the occupation density of the residential
space varied within both locations as well. Radiocarbon and
ceramic data suggest that Ta Prohm was depopulated by the
14th century, coinciding with a period of socio-political and
climatic changes that led to the decline of the Angkorian
elite socio-political structure by the early 15th century A.D.

(Buckley et al. 2010, 2014; Coedès 1968; Vickery 2004).
Conversely, the use of the Angkor Wat temple and residen-
tial space around the temple continued into the Post-
Angkorian period (Stark et al. 2015). The entire landscape
of Angkor was not abandoned during the Post-Angkorian
period, although portions of this landscape, like that at Ta
Prohm, fell out of use.

Temple enclosures were intentionally planned spaces
made up of residents who would have encountered one
another daily within residential spaces and perhaps within
the confines of the temple as part of their occupational or
ritual duties. Temples also likely brought together large
numbers of non-resident worshippers or pilgrims who
periodically visited the ritual spaces of the temple as well.

In the dispersed low-density landscape of Greater Angkor,
temple enclosures were high-density nodes. Careful exca-
vation of habitation areas combined with LiDAR data has
allowed us to identify these habitation areas and situate
them within the larger grid system and landscape patterning
of Greater Angkor.
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