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INTRODUCTION 

 
Cambodia with its rivers and tributaries, tropical forest, rivers, lakes, and high estuary ecosystems 

supports one of the richest mammals and fish fauna in Asia, the study of which has only recently 

begun. Cambodian Wildlife Conservation of the Species of Cambodia recorded 212 species of 

mammal and according to Fish of the Cambodian Mekong (Rainboth 1996-5) 450 species of fresh 

water fish, are recorded for the first time. WildAid (2003), which has produced a detailed 

description of mammals and fish in Cambodia, records an additional 536 bird species, 240 reptile 

species, and 850 sea water fish species offshore from Kompot and Sihanouville provinces and has 

estimated the total number of species in the mainland forests and water system at more than 1000, 

based on the known zoogeography of Southeast Asia. This number will undoubtedly increase as 

additional surveys and taxonomic studies of mammals and fish surveys are completed. This 

enormous richness of fish and mammal taxa is due to the great variety of habitats in the 

Cambodian jungle forest and water system which includes the floodplain forest and deep waters, 

midwater, fast and slow running fresh water.  

There is no reason to doubt that the mammals and fish that exist today have been available and 

provided a valuable source of protein for humans since very early prehistoric times. Consequently, 

it is little wonder that in the archaeological excavations conducted in Cambodia, mammal and fish 

bone make up a great bulk of the recovered faunas ( Von Den Driesch,. and.Voeun, 2003). These 

animal bones have been analysed within the discipline of archaeozoology, which studies the bones 

of all vertebrates and the hard calcified remains of animals, like shells of mollusks and the hard 

covers of invertebrates (O’Reilly et al. 2006) 

  In Cambodia, archaeozoological analysis of mammal and fishbone has only recently been 

applied to findings from prehistoric sites. One of these sites, Phum Snay, has very rich faunal and 

archaeological materials. These include different types of pottery (Figure 2.5), various types of 

beads (carnelian beads, glass beads and agate beads; see Fig. A), iron, bronze, and gold artefacts, 

human skeletons, and mammal and fish bones as well (Fig. B).  Because of the varied and 

abundant faunal remains collected at Phum Snay, this site has become famous throughout the 

region and is considered to be one of the most important sites for archaeozoological study not only 

in Cambodia, but also in mainland and Southeast Asia. Study of archaeozoological finds from 

Phum Snay has not been taken into consideration until recently, despite various efforts to 

interpretation in the Asian perspectives (O’Reilly et al.  2006).  
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 300 strings of glass and carnelian beads from 
looting sold in black market in Phum Snay 

 (Photo: Voeun 2002) 
 

Nose ring, ear rings, bracelet in glass and 
lapis lazuli from the black market in Phum 

Snay.    (Photo: Voeun 2002) 

Carnelian beads, glass bracelet and 
carnivore canine from the looting. 

  (Photo: Voeun 2002) 

 

High quality glass beads, carnelian beads and agate 
from looting in Phum Say sold in the black market 

in Preah Neat Preah (Photo: Voeun 2002) 

Carnelian beads and agate bead after polishing 
from looting in Phum Say sold in black market in 

Preah Neat Preah market. 
(Photo: Voeun 2002) 

Figure A 

 Carnelian beads after polishing sold in  
the black market in Preah Neat Preah 

(Photo: Voeun 2002) 
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    Grave offerings at Phum Snay (Photo: O’ 

Reilly 2003) 
                      
                      Figure B 

Different types of pottery from Phum 
Snay (Photo: Voeun 2007) 

 

Exposed burial with a sword and knife of a woman 
(Photo: Voeun 2007) 

 

Projectile Points 
(Photo: O’ Reilly 2003) 

                      

Iron implements probably for war 
(Photo: O’ Reilly 2003) 

 

Faunal Remains from Phum Snay 
(Photo: Voeun 2008) 
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Chapter I 
 

I. GENERALITIES (Overview) 
I. 1 History of archaeological research in Cambodia:  

Archaeological research in Cambodia was started over 100 years ago by the French, who had 

made Cambodia a French Protectorate in 1863 and whose archaeological interests were 

encouraged by sites had been found by chance during ploughing or planting.  Soon after 

Henri Mouhot rediscovered Angkor in 1850, Jean Moura found polished stones in the village 

at Sornrong Sen, Kompong Chhang province. In 1881, Auguste Pavie reported a shell 

midden from Kbal Romeas cave, Kampot province. In 1902, the Bronze Age site of Anlong 

Phdao was discovered. In 1923, Henri Mansuy excavated a shell mound near Somrong Sen 

village, and the the rich inventory of finds excavated assigned the site to the 

Neolithic/Bronze Age period. In 1932, Paul Levy excavated the Bronze Age site of Mlou 

Prei, Preah Vihear province. In 1959, Louis Malleret conducted research in the red-soil 

region east of the Mekong in Kompong Cham province and adjacent Vietnam, focusing on 

circular earthworks. In 1962, Bernard Phillip Groslier, the famous “conservator of Angkor”, 

excavated a circular earthwork near Memot; in 1966 he made a preliminary report of his 

results and named the Neolithic sites “Memotien”. In 1963, Edmond Saurin found some 

pebbles on the eastern bank of the Mekong River, near Sre Sbov in Kratie province, 

identified them as human-made tools and characterised them as Lower Paleolithic. In 1965, 

Roland Mourer started excavating at Laang Spean in the mountain area near the Thai border 

in north-west Battambang province and determined that the site had been inhabited since the 

time of the Hoabinh 9.000 years earlier. In 1967, Jean-Pierre Carbonnel and Christian Guth 

excavated Phnom Loang cave, Kampot province, and unearthed faunal remains together with 

some Neolithic tools. (Mourer, 1994; Albrecht et al. 2001)  

 In 1996, research resumed on the Memotien sites, which Grosler had described 

without giving exact locations or details on his findings.   Using Malleret’s classification of a 

site they called Krek 52/62, after its grid location in a rubber plantation, Yasushi Kojo and 
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students of the Royal University of Fine Arts, Phnom Penh (Kojo and Pheng, 1998) 

conducted a coarse survey of the site, including ten drill soundings with a hand auger, which 

led to the postulation of two different occupational layers. The site was again interpreted as a 

Neolithic defensive structure. Also in 1996, Kojo and Pheng identified in aerial photographs 

a yet-undocumented circular earthwork, also typical of the red-soil region, situated about 5 

km southwest of Memot; the structure, consisting of an outer wall and an inner trench around 

a round platform, was subsequently was dated to the Neolithic period on the basis of surface 

finds (Kojo and Pheng, 1997).  Also in 1996, a team from the University of Hawaii carried 

out a survey of circular earthworks in the Krek and Memot districts (Dega et al. 1997), and it 

later moved its focus to several areas in nearby Chi Peang and five other earthwork sites. 

 More intensive fieldwork started at the end of 1996 at Krek 52/62 and continued 

through 2001. Surveys and soundings of other sites in the Krek and Memot districts were 

also undertaken (Albrecht and Haidle., 1999). Within the framework of a long-term training 

program in field archaeology at the Royal University of Fine Arts, Phnom Penh, conducted 

by the German Academic Exchange Service, nine weeks were spent at the site studying site 

catchments, surveying, mapping and excavating. During the 1998 to 2000 campaigns, 15 

other circular earthworks not previously documented were discovered by Memot 

Archeological Center Group between Krek and Memot. Asking people in the country side 

and in the rubber plantations on a one-day site catchments trip in 1998, for instance, yielded 

three more sites. Additionally, the circular earthwork excavated by Groslier was rediscovered 

on 1 March 1999.  

 The archaeological sites in Cambodia could be divided into four different groups or 

types. The first group is pebble culture sites, like Sre sbov, Sre Sussei, Chhep, Kantout and 

Ksim site. Second type is Hoabinhian, it is Phum Roloch. The third group is composed of 

Neolithic/ Bronze, for example Mlu Prei, Samrong Sen, Laang Spean, Kbal Romeas, Memot 

etc. And the last group is dated Iron Age/Pre-Angkorian sites, for example Phum Snay, 

Angkor Borei, Prey Khmeng, Khok Tameas, etc. (Figure: 1.1).  
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Figure 1.1: Location of prehistoric sites in Cambodia (personal communication from Ly Vanna, 200)
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I. 2 Fauna of Cambodia  
 

 The study of Cambodian fauna began with work of H. Mansuy in 1902 at the Neolithic 

site of Samrong Sen. During his excavations,  he found many taxa such as Reptiles, Crocodile, 

Chelonions, Oiseaux, Rhinoceros, Sus sp, Crane, Cervidae, Bovidae (Bois), Proboscidiens 

(Elephant), Canidae (Dog), Mustelidae (Loutre), Felidae (Tiger) (Mansuy., 1902). After H. 

Mansuy, many scholars continued to work on the fauna from the prehistoric sites in Cambodia, 

but they did not focus on to analyze the individual species. In 1973, with the remarkable 

discovery in Phnom Loang, many different species of mammal like Pongo pygmaeus, Crocuta 

crocuta ultima, Martes sp., Panthera tigris, Elephas sp., Rhinoceros sondaicus guthi, Tapirus 

indicus intermedius, Cervus unicolor, Rusa cf. leptodus, Bubalus cf. bubalis, and 

Naemorhedus sp. (Michaux et al, 1998; Beden and Guerin. 1973).  

 Recent studies of fauna from Iron Age/Pre-Angkorian sites in Cambodia (Angkor Borei, 

Prey Khmeng, Kok Tameas, and Phum Snay etc.) have revealed many different mammals, 

domesticated as well as wild species (Table1.1). These faunal assemblages in Cambodia 

include two different components:  animal bones found as grave offerings, and bone fragments 

possibly accumulated by natural or anthropic activities. While this entire fauna has not yet 

been analyzed, a recent study of fauna from contemporaneous archaeological sites in 

Cambodia and Northeastern Thailand reveals parallels between the two regions and suggests 

broad ecological, cultural and economic similarities parallels reveals broad similarities 

between Cambodia and other contemporaneous sites in Southeast Asia and provides us with an 

insight into the economy and geography of the region (O’Reilly et al. 2006). 

According to geography routes in the southest Asia and the results of the 2001-2003 study of 

fauna remains from Phum Snay and the doctoral dissertation and the result of study “Les 

Faunes de grands mammiféres du Pléistocene moyen terminal du Thailande dans leur cadre 

phylogénétique paléoècologique et biochronologique” (Tougard 1998), show us Phum Snay is 

one site on ways of diffusion of the Indian and Chinese faunas during the Lower Pleistocene to 

the Middle Pleistocene to the Southeast Asia (Fig. 1.2 and 1.3). 
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PHUM SNAY  
(Iron age or Pre- Angkor site) 2003 &2007 

 

PHNOM LOANG 

(Neolithic/ Bronze site) 

 

SOMRONG SEN 

(Neolithic/bronze site) 
 

- Buffalo (Bubalus bubalis) 

- Cattle (Bos taurus) 

- Pig (Sus domesticus) 

- Dog (Canis familiaris) 

- Cat (Felis catus) 

- Chicken (Gallus domesticus)  

- Duck (Anas platyrhynchus) 

- Serow (Nemorhaedus sumatraensis)  

- Sambar (Cervus unicolor) 

- Hog deer (Axis porcinus) 

- Barking deer (Muntiacus muntjak) 

- Wild boar (Sus scrofa) 

- Jungle cat (Felis chaus) 

- Leopard cat (Prionailurus bengalensis) 

- Binturong (Arctictis binturong) 

- Sarus crane (Grus antigone) 

- Black Giant tortoise (Testudo nutapundi) 

- Painted batagur terrapin (Callagur borneoensis) 

- Softshell turtle (Trionyx cartilaginous) 

- Monitor (Varanus ) 

- Crocodile (Crocodylus) 

 

- Pongo pygmaeus  

- Crocuta crocuta ultima  

- Martes sp.  

- Panthera tigris  

- Elephas sp. 

- Rhinoceros sondaicus guthi 

- Tapirus indicus  

intermedius  

- Cervus unicolor. 

- Leptodus 

- Bubalus cf. bubalis 

- Naemorhedus sp. 

 

- Reptiles 

- Crocodile 

- Chelonions 

- Oiseaux 

- Rhinoceros 

- Sus sp 

- Crane 

- Cervidae 

- Bovidae (Bos) 

- Proboscidians 

(Elephant) 

- Canidae (Dog)  

- Mustelids (Loutre) 

- Felidae (Tiger) 

Table 1.1: Comparatives list of Quaternary fauna from three sites in Cambodia 
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Figure 1.2: The routes of diffusion of Indian and Chinese faunas to Southeast Asia during 

the Lower Pleistocene to the Middle Pleistocene 
                                             (According to Colbert 1943 and  Tougard, 1998) 
 

Figure 1.3: Location of 
the principal sites of large 
mammals in South-east 
Asia (from Colbert, 1943 and 
Tougard, 1998)  
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I. 3 Aims and objectives 

 
The prehistoric occupation of Phum Snay dates to the Iron Age 500 B.C - 500 A.D and 

representing one of the first sites of this period excavated in Cambodia (Stark 2004, 96–100), 

Phum Snay is very rich in mammal and fishbone remains.  Its fauna therefore provide some of 

the best remaining evidence of prehistoric behaviors and cognition.  This thesis presents a 

detailed analysis of this fauna with the aims of determining the inhabitants’ hunting techniques, 

butchery practices, the relative proportion of meat and fish, the seasonal variations, methods of 

food preservation, economic and ethnic food preferences, and trading and other relationships 

between this site and others.  Additional aims are to compile information about the wild and 

domesticated animal in this region, especially the variation in the climate changes.  

The foundation of interpreting the evidence properly is a careful identification at family, genus 

and species level and the different morphology.  Techniques of hunting and animal use can be 

correlated to other prehistoric cultures intra and extra region. 

 The study of the Phum Snay faunal assemblage is still lacking in detailed information 

regarding the evaluation of the preservation of the vertebrae remains recovered in the different 

units extending to pre-existing trenches, excavated during 2007.  

 In this thesis, the identification of mammal and fishbone from Phum Snay will usually be 

carried out by directly comparing the morphology of the bones with mammal and fish 

skeletons and in the reference collection and catalogues. It has to be emphasized that it is often 

not possible to identify the mammal and fishbone material beyond the level of family and only 

sometimes to genus and occasionally to species. The level of identification of mammal bone 

fragments varies according not only with the state of preservation of the material, but also with 

the morphology of the family, genus, or species. This is due to the fact that many Cambodian 

families, and others, are comprised of many members that have very similar bone 

morphologies. At the same time as the identification is made, the approximate size (total 

length) of the mammal is estimated, either through direct comparison or through measurement 

of the bones. The reconstruction of the length of the mammal together with its MNI is a good 

indicator of what economic value the different mammal and fish taxa had in human 

communities. Usually for archaeological material, the minimum number of individuals (MNI) 

is calculated. MNI calculations are generally based on elements and commonly carried out 

taking the greater of the left or right values for a particular element within each context with no 

correction for pairs. The MNI can be significant as an indicator of the relative frequencies of 

the various mammal species represented in a sample.  
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For all these reasons, only mammal and fish bone were chosen for this particular study. They are 

the main objectives of this study. It is not possible to carry out an analysis of all the specimens 

because of time limitations, the large number of specimens, and their variety.   
 

I. 4 Structure of the work 
 For this particular study of faunal remains from Phum Snay, there were many difficulties. The 

first difficulty is the magnitude of the data because in Europe we haven’t enough reference 

collections of Asian species, especially those from Southeast Asia. The second difficulty is the 

lack of sufficient references and bibliography, since very few studies of fauna have been carried 

out in Cambodia, and those that have been conducted often lack strong hypotheses, objectives, and 

methodologies. According to very few study of remains in Cambodia, it was difficult to devote to 

the hypothesis and objectives as well as to the ways to put methodological in which they used.  

Another difficulty was the impossibility of calculating the percentage of the remains present in 

each archaeological layer, because the excavation units were far away from each other.  .  

The third point of observation is dedicated to the analysis of family, genus and species of the fauna 

and to the results obtained from the sample. The last part is reserved for a general discussion of the 

findings and an evaluation of the potential contribution of the mammal remains at this site to a 

greater understanding of its human occupation and the subsistence strategies utilised.  

 
 

 
 
 
 
 
 
 
 
 
 
 

Figure 4: Faunal arrangement from Phum Snay (Photo: vuthy Voeun 2008) 

 

 

Figure 1.4: The faunal remains from Phum Snay excavation 2007  

(Photo by  Voeun, 2008) 
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Figure 2.1:  Generalities of Phum Snay location (Google Earth 2008)   

Chapter II 

II. PRESENTATION OF THE SITE   

   II.1 Location and geological context 
 
The Phum Snay site is located in northwestern Cambodia, along National Route 6 in Rohal 
commune, Preah Net Preah District, Banteay Meanchey Province, UTM 0305983/ 1506856 13o 37’ 
39.88 N, 103o 13’01.58 E (Google Earth) (Figure. 2.1and 2.2). The site is a village of 18 small 
hamlets located at the northwest edge of a large oval natural mound with a diameter around 4 km. 
This natural mound is surrounded by flood plane of rice fields. At a distance of around 1 km in the 
north western part of this big site is located one natural hill called Phnom “Mount” Chunchhiang 
(Chunchhiang Mountain). Between this site and the hill flows a river called Preah Neat Preah, the 
river has direction to the Tonle Sap great lake 45 km south east from the site. The Preah Net Preah 
River is located approximately 100 m to the west of the site. Not far away from this site there are 
many Iron Age or Pre- Angkor site sites like Toul Krasang, Svaychek, etc. From the different 
region there are many settlement and cemetery sites like Kok kpous, Prey Khmerng, Kosh Tameas, 
Baksei Chamkrong, Sre Ampil, Angkor Borie, Phnom Borei, and Bet Meas etc. In north Thailand 
there are some sites such as Noen U-Loke (Chetwin n.d.; Higham 1998; Wichakana 1991), Ban 
Non Wat, and Non Muang Kao (O’Reilly 1998) which are very similar to Phum Snay. From the 
archaeological remains clarifying those sites represent a settlement and cemetery site (see Miram 
Stark 2004; Higham 1998; O’Reilly 2004). 
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Figure 2.2: 18 small hamlets of a large oval natural mound of Phum Snay Site 
(Digital Photograph from helicopter and GIS Mapping by Prof.Dr. Miyatsuka, 2007) 
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Figure 2.3:  The looting area and activities of looting (Photo: Voeun 2002) 
 

   II.2 History of excavation  
While a road was being constructed in 2000 across the mound at Phum Snay village, a wide 

range of archaeological remains was uncovered, such as ceramic vessels, religious artifacts, 

iron implements including sickles, swords, daggers, projectile points, and bells, and ornaments 

such as bronze bangles, finger rings, nose rings, earrings, and bracelets of glass, bronze and 

gold. Beads of glass, carnelian, gold, and agate were also found (Fig. A and B). Looting by 

local inhabitants began immediately after these finds were unearthed, and 60 percent of the site 

was destroyed in only a few weeks.  Later on, though the government started to protect the site, 

the looting continued, and black market sales of Phum Snay artefacts continue to this day (Fig. 

2.3).   

 

 

  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

An excavation lead by the Faculty of Archaeology in Royal University of Fine Arts in Phnom 

Penh, Cambodia funded by UNESCO and Japanese Fund (Toyota fudation) in cooperation with 
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the University of Otago, under the direction of  Prof. Charles Higham and Dr. Dougald O’Reilly, 

began in February 2001 in a 15 x 5 m, and  subdivided into three 5 x 5 m units. The excavation 

uncovered nine burials, mammal remains, iron implements and ornamental objects. A second 

excavation in 2002 ended prematurely when it became clear that the area chosen for excavation 

had been disturbed by previous looting, so only a site survey and ethnographical study were 

carried out. A third excavation in 2003 uncovered fourteen burials containing a variety of 

archaeological materials, but this was the last excavation under this cooperative team because of a 

lack of  funds and lack of analysis of the material from the excavation.  

In 2007, the excavation in Phum Snay had started again with the co-operation between Japanese 

scholar (leader by Prof. Yasuda Yoshinori and Prof. Yoshito Miyatsuka of the Culture Reseach 

Mechanism, International Reseach Center of Japan), the Royal University of Fine Arts Faculty of 

Archaeology, and the National Museum of Cambodia, under the jurisdiction of the Cambodian 

Ministry of Fine Arts and with funding by the Japanese government. The 2007 excavation took 

place from January 16 to February 28 in five locations (Loc. A, B, C, D, and E; see Fig.6). The 

first location (loc.A) was chosen near the 2001 excavation area so that the results could be 

compared, and an area of 4 m ×20 m was opened. Locations B and C, in the southern end of the 

Phum Snay site, were selected to investigate the moat and collect pollen and faunal remains. 

Location C was a 28 x 1.5 m trench, and location B was a 15 x 1.5 m trench. Location D was to the 

east of Phum Snay village, where there is a mound that even today is called “the temple” and 

revered by local people as a holy place. Location E was chosen for excavation because local 

people said that it had been relatively free from looting. Approximately 120 m north of location E 

is Phum Snay Elementary School, whose playground had been excavated in 2003 (O’Reilly 2004). 

 

Figure 2.4:  The locations (A-E) of the excavation 20 Miyatsuka, 2007) 
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The excavation in location A was able to confirm three layers above yellowish ochre silt.  

Unearthed in this location were five human burials, three complete and two incomplete because the 

strata had been disturbed mostly by the looters’ pits. Beside the human skeletal remains, were 

found iron sword, lapis lazuli ornaments and different types of pottery (Figure 2.5), including 

pottery in layer 1 with strongly averted rims similar to those of potsherds found at Angkor Borei. From 

layer 2 and 3, many bronze objects were found (Fig. 2.6) as well as human skeletal remains in situ 

position.  No fauna were found in location A, however, possibly because the area had been disturbed.         

In excavation locations B and C were discovered three burials, pottery, iron ornaments (the ring 

decorated with the symbol of an ox horn, fig.2.6) and faunal remains (fish bone and mammal bones). 

According to location B and C strata appears to show the mound of this site has flanked by the 

moat on the outside during that time (fig.2.4). The moat flowing southward along the west side of 

the Phum Snay village changes its direction eastwards at the southern end of the village, and it can 

be assumed that it was once used as a canal (Fig.6). On the northern end of the moat, there is a 

remnant of a dam-like structure, which the local people still use today as their source of water for 

the fields.  

Location D is situated in the eastern part of Phum Snay village, and a mound-like elevation is 

found. The trenches were dug in 4 directions. In this location we found 11 burials, 4 different types 

of pottery, iron implements and the ornamentation (Fig. 2.5 and 2.6).   

Excavation at location E, southwest of Phum Snay, unearthed seventeen burials, some including bronze 

bangles as grave goods and others, like burials 03, 04 and 07, containing no bronze bangles. Many 

burials were superposed on one another.  Besides the human skeletons, there were many pots in each 

grave, and pottery and other artifacts were in all cases placed as grave goods at the head, stomach, and 

feet.  Some pottery vessels were found to contain fish bones together with mammal bones, while other 

pots were filled with numerous small beads. The burials in the north burial cluster were found with 

animal bones scattered within the overlying layer (Yoshinori et al. 2007).   

 All together, the 2007 excavation at Phum Snay uncovered 37 burials. Based on whether the 

burials did or did not contain bronze bangles as grave goods, the burials can be divided into two 

groups, those with rich goods and those with less rich goods, respectively and those with rich goods 

may have been foreigners or local elite.  From the characteristics of the buried individual they may 

have belonged to a different rank / hierarchy from the common people of Phum Snay. Because the 

burials in north group were found a lot of implement and ornaments but other not so many materials 

were found. The excavation found four different types of pottery, classified as type-A (wide-necked 

jars), type-B (small bowls or cups), type-C (deep bowls) and type-D (wide-necked jars) (Fig.2.5)           
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( Yoshinori et al. 2007).  Finally, faunal remains include 1754 specimens from mammals and 513 

specimens of fishbone.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 2.6:  Different types of implements and ornaments from excavation in 2007  

 (Photo Prof.Dr. Yoshito Miyatsuka and layout by Voeun) 
 

Figure 2.5:  Different pottery types from the 2007 excavation  
(Photo by Prof. Yoshito Miyatsuka and layout by  Voeun)  
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   II. 3 Stratigraphy   
The stratigraphy of Phum Snay, generally it has three archaeological layers. The site area is 

characterized by anthropogenic and natural deposition. In the anthropogenic deposits there 

are disposal sites where were found a lot of human materials remain from ancient time such 

as fragments of potsherd, fragment of woods; fauna, ornamentation, and war implement in 

deference layers and locations. Stratigraphically, the 2007 excavation showed that Phum 

Snay has three general archaeological layers, in a site area characterized by anthropogenic 

and natural deposition. In the anthropogenic deposits are disposal sites that yielded a lot of 

human material remains from ancient times, such as potsherds, fragments of used wood, 

fauna, ornaments, and war implements found in different layers and locations. Excavations 

conducted in five locations were able to confirm one to three layers above a yellowish 

ochre silt layer, and the strata have been disturbed by modern looters’ pits almost down to 

the natural ground of ancient human occupation.  

The first layer is classic sediment, of a dark gray color.  The second layer looks similar to 

the first, but the color is bright grey and the percentage of sand increases upwards. The 

third layer is yellowish ochre silt and humid soil. In location A, Layer 2B and 3 contained 

human skeletal remains, but the disturbance of the overlying strata had extended down to 

these remains. Older disturbance, shown in the cross section, corresponds to this 

disturbance, is believed to be relatively recent in fact, and the term “older” has been 

adopted only because the burial is currently situated below cultivated soil (Yoshinori et al. 

2007). 

 At Location B and C, north of the ring moat, where three burials were found, a raised area 

was observed in a section on top of the mound, and so the trench was planned to cut across 

this raised area. From the trench cross-section, it was possible to confirm earth fill 

materials which clearly formed a mound. Similarly, at Location C, the excavation trench 

was designed to traverse the moat, and a raised area, which was also considered part of the 

mound, was similarly confirmed on the south side of the trench. Some anthills had been 

formed on the upper part, but it was still possible to confirm the earth fill layer. Potsherds 

were discovered beneath the earth fill layer, so it appears very likely that mounds had 

flanked the moat on the outside. A trough-like depression was clearly observed in the 

trench at Locality C. Although black humid soils were not found, the presence of a humid 

soil layer containing carbonized fragments was confirmed below Layers 2A and 2B.  

Samples were collected mainly from this layer for pollen and plant opal analyses.     
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Location D, east of the Phum Snay village, includes a mound-like elevation locally viewed 

as a temple, and other elevations can also be seen southeast of this mound.  The trenches 

dug here in the four directions showed that the mound was formed by pounded earth walls 

and the central part is depressed. This central depression has been filled in with gravel, and 

a past excavation of the mound, according to local people, revealed that the gravel layer 

exists continuously down to a depth of about a one meter. The 2007 excavation showed 

that a temple podium consisting of pounded earth walls had been built atop ancient burial 

grounds, and gravel had been piled up on the outside to form a stone mound. The stone 

mound measured 40 and 34 meters in the E-W and N-S directions, respectively, although 

the east side was somewhat disturbed. The cross-section shows that the pounded earth wall 

had been rebuilt at least two times, and that, in the initial stage, there had been a moat on 

the south side. Corresponding structures were confirmed on the west side as two lines of 

stone mounds. It may be seen from the cross-section diagram that the outer stone mound on 

the outside is newer than the inner one and the central depression has also been re-dug 

several times. The burials were covered by the pounded earth wall of the mound and have 

not been subjected to any modern disturbance. There were signs of looting to a small extent 

at the western section of Burial 07. However, it could be seen from the west trench cross-

section that Layer 3 appears displaced downwards at Burial 07, and so the major source of 

disturbance is attributed to the leveling of the natural ground in the western section during 

the construction of the mound. There were almost no burial pits for which the limits could 

be confirmed laterally, but since the burials at Locality E were constructed overlapping 

another during the same period, superposition between different periods were rare, and 

there were virtually no disturbances. In cases where the burial pits had been dug directly 

into the natural ground, the burials were extremely well preserved.  In the burials number 

04 and 07, there appear to be pillar holes along the major axis, and the pillar holes thought 

to be associated with Burial 07 cut into a part of Burial 09. Such observations suggest 

superpositional relationships. 

At Location E, the most northerly excavation area, four pits were dug, revealing a total of 

seventeen burials distributed bimodally to the north and south, with no remains found in 

the central area.  However, according to the characteristics of stratigraphy and finding of 

remains, we were roughly able to identify the following super positional relationships 

spatial distribution of the human structures, cultural of burial and quantification of bones 

remains in this site. 
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Figure 2.7:  The profile cross section in general and the cross 
section of location A, C, E (Miyatsuka et al. 2007, and the 

general profile cross on left side by Voeun). 
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II. 4 Datation of the site 

The Phum Snay occupations were dated to the Iron Age around 500 BC – 500 AD and 

represent one of the first sites of this period had excavated in Cambodia, (For detail, Miriam 

Stark 2004).  Many samples were collected sent for radiocarbon dating; including charcoal, 

plant remains, and bones. Due to the soil conditions, insufficient carbon was preserved in many 

of the samples. One date for each excavated area was eventually obtained. The area excavated 

in 2001 returned a date for the burials of 207 to 53 B.C. (2s) and the burials excavated during 

the 2003 season provided dates of A.D. 75 to 239 (2s)(Table : 2) (O’Reilly et al. 2006).  

 In 2007 take the samples from burial 13, 14 in layer 3 and the date between 20 BC to 75AD. 

Its is similar that in 2001 the same layer 3.  

C14 dating from Phum Snay archaeological site there are very similar some site in Cambodia     

(Angkor Borei, Toul krasang , Kok Tameas etc.), Vietnam (Oc Eo) and North east Thailand 

sites (Noen U-Loke, Ban Non Wat, and Non Muang Kao ) more detail see (O’Reilly et al. 

2006, Stark 2004, Wichakana 1991, Higham 1998, and O’Reilly 1998). All those the 

archaeological remains as such pottery, beads and culture of burial are mostly the same, that 

mains probable during the human living in all of that site could be have technology exchange 

or sharing the culture to each other. 
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II. 5 Fauna 
According to the geographical situation, the site lives on a large natural mound, surrounded by 

rice fields and on the west have a river and one hill (Fig. 2.1 and 2.2) make Phum Snay site is 

one of the prehistoric sites in Cambodia that have very rich mammal and fishbone remains, 

thus to study the faunal material from Phum Snay requires a more detailed analysis. The fauna 

represents some of the best evidence of prehistoric behaviors and cognition. This site location 

can tell us about good state of preservation, because we can found the elements very easy 

break-hay like vertebra, some ribs.The faunal remains of this study took from lower 

stratigraphy layer to upper layer (recent stratigraphy). All those remains were analysis with 

provenance information and examined in laboratory of Faculty of Mathematical Sciences and 

Physics, University of Ferrara, Italy and Département de Préhistoire, Musée National 

d’Histoire Naturelle collection, France and Tautavel Museum Lab, south of France. 

The maximum part of recovered bone fragments is attributable to family of large Mammals 

such as Bovidae, Cervidae, Suidae, and Canidae. The reptiles had present in this sample like 

Crocodylus siamensis and Testudinidae (tortoise and turtle) (Table 2.2) and also large numbers 

of fishbone.  

The faunal remains which have been founded within this excavation 2007 are interesting but 

these remains are mainly fragmented by anthropical processes and also naturally by time. 

Interpreting this evidence properly requires careful study this sample by family, genus, and 

Table 2.1: Radiocarbon determinations from Phum Snay  
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species and the different morphology, technique of hunting and using animal that correlation to 

other prehistoric cultures intra and extra region. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Table 2.2: The recovered bone assemblages are present by family 

Figure 2.8:  The percentage chart show fauna remains  
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Chapter III 
 
 
 

III. MATERIALS AND METHODS  
 

After the faunal material was received, an initial bag check serves to inventory collection and 

to provide a preliminary assessment.  A Microsoft Access database is then customized to serve 

as the catalog for the faunal collection. The database contains many pre-programmed queries 

and reports to allow for reconstruction of the analyses presented in the report and for new 

analysis to be easily preformed.  The different data have been listed in a computer processor 

database programmer, it was made on Database Software. And for the development of our data 

diagrams, we need to link to the Microsoft Excel software.  

For this analysis of fauna remains from Phum Snay are consists by the list of the taxa have in 

assemblage. The presence of mammal and fish in faunal remains are determined by the study 

of the morphology of each specimen. The species identification can be undertaken, the skeletal 

element that a bone represents must be determined. Element identification also let us known 

about death of age of animal and can be also to determinate of sex, size, and weight of animal 

(Lupo and Schmitt, 2005).  

The methodological considerations for my study consist in a archaeozoological review of the 

fauna material, it concludes three mains difference type of analysis like Palaeontology, 

Taphonomic, Zooarchaeology and we look for how it differs among assemblages, then the 

measurement need to be taken on each specimen. According to this framework of this study, its 

relation between Paleontology, Zooarchaeology and Taphonomic, all the methods as 

compression with the modern reference collection at Ferrara University in Italy, Musée 

National d’Histoire Naturelle, Paris and Tautavel Musée, in south of France, and we also using 

the fauna remains reference collection in Tautavel Musée to cooperation to our remains. We 

also used the Osteometrical Measurements data were measured by the international standards 

of von den Driesch (1999) that have been analysis faunal remains excavations 2001, 2002 and 

2003 in Phum Snay and other data Measurements by Anne Marie Moigne standards have been 

identify from some of Asian site that have the same specimen morphology and species to 

survey and modify to our data.  

According to our data result, we are enticed to give relative hypothesis to the behaviors of life 

of the people that living on the Phum Snay site. Using the reveals broad similarities between 

Phum Snay and other of those period sites in Cambodia and Southeast Asian sites and provides 

us with an insight into the economy and geography of the site (O’Reilly et al, 2006).  
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For this work, we started the method for determining the order of faunal remains is through 

analysis of teeth (personal communication with Anne Marie Moigne standard) (Fig.and table 

3.1), and later we try to determination the functional of morphology each skeletal element is 

used for the identification of Order, Family, Genus, and Species. 

 

 

 

 

 

 

 

 

 

 

 

   Table 3.1:  The determination number of combination age of animal 
 

0  

1 Undifferentiated burgeon                     (bomgeon indifférencié) 

2 Bomgeon definable    nature             (bomgeon determinable   nature -) 

3 Teeth that leaves                                  (dent qui sort) 

4 Tooth sorlie efficcece and root some fanearcer     (Dent sorlie efficcece et racine en fornéation) 
(+higth conronne corecte)                                      (+ht de couronne conecté) 

5 ½ conronne - mother of pearl bier forces (½ couronne   - racine bien fornées)  

6 1
/3 conronne - mother of pearl bier and develop (1

/3 couronne   - racine + developpé) 
1

/3  conronne evolution surfing occlusive            (1
/3 couronne evolution surface occlusale) 

7 alteratien of the ornerentarier          (altération des ornerentation) 
eirail ± appeared them                     (émail ± desparu) 
stump half tooth to the unique root (chicot      ½ dent au racine unique (ivone + cément ) 

Figure 3.1:        The way of determination to combination age of animal 
(Photo by Vuthy Voeun) 
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III. 1 Taxonomic study  
 

Taxonomic study of zoological remains is observation on the classification of the basic 

hierarchy of Kingdom, Phylum, Class, Order, Family, Genus, and Species of animal 

assemblages (Lupo and Schmitt, 2005). The analyses of archaeological faunal samples 

frequently rely on underlying principle resulting from the quarry selection model reference 

collection to explain chronological and climate changes in taxonomic for survey of diversity or 

abundances. The study of zooarchaeological remains can be occurring into two different kinds, 

one is deposit as human occupations and other one can be naturally deposited (Thomas, 1971).   

The two main basic of taphonomic observation, the first one is the mark able note on the 

taphonomic can record from the fossil will so us the obtain accurate resolution of the 

prehistoric biotic community, and the second is to determine the nature of the taphonomic 

overprint in order to be able to list the precise taphonomic mechanism responsible for a given 

fossil assemblage, enabling the writing of taphonomic histories (Lyman, 2001). 

The determination of taphonomic history of particular fossil assemblage is frequently attempt 

by zooarchaeologists who wish to know which taxa were exploited by hominids and the 

relative extent of one’s knowledge in which they were using. The two basic of the taphonomic 

overprint require that the overprint be known (Gifford, 1991). Once of the taphonomic 

overprint is known by the prehistoric human society life style living on the site, it can be the 

idea to determined analysis of reversing the property of the taphonomic processes. The purpose 

of the taphonomic researches can be easily aligned in relation to zooarchaeological analysis, 

that to determinate which animal taxa were eaten by prehistoric people, and how much of each 

animal taxa was eaten, and also we can reconstruct the season of prey by determining the age 

of death; even that can view the occupation in environment around the site, and its can be let us 

understanding about the human behavior and climate evolution during the prehistory site (Dave 

N. Schmitt., 2004). All elements identification also allows estimation of age at death and, in 

some cases, determination of sex to proceed. The presence or absence of mammal, fish, or 

reptile remains in a faunal assemblage is determined by the study of the morphology of each 

bone (Karen D. Lupo and Dave N. Schmitt, 2005).  The paleontological survey consist an 

anatomical determination and taxonomy of the bones remains, otherwise when the material 

osteological permits it in the age and the sex of the animals identified were estimated. We 

demonstrate that study of taxonomic diversity are valuate tools but should be used in concert 

with analyses of taphonomic agents. Furthermore, rather than employing only those bone 

identified to the species, we emphasis that specimens identified to taxonomic genera may offer 

adequate resolution in examining prehistoric diet breadth. 
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III. 2 Palaeontological study  

Palaeontological remains are greatest number of remains was collected at Phum Snay site, i.e. 

340 items (Table Appendix). Undetermined flake bones dominate all assemblages. Many 

mammal taxa could be determined. The individuals were determined on some remains; the 

Bovidae and Cervidae are among the best-represented groups. Six different bovid were 

determined two large-sized species like Gurus (Bos gaurus), Banteng (Bos javanicus), 

Kouprey (Bos sauveli), domestic or Water Buffalo (Bubalus bubalis), Bali cattle (domestic 

form of Banteng), and cattle (Bos taurus). and one of smaller species of bovids, Serow 

(Nemorhaedus sumatraensis).  Cervids are represented by four species of different sizes in my 

assemblage such Hog Deer (Axis porcinus), Muntjac (Muntiacus muntjak), Eld’s Deer (Cervus 

eldi) and the big side one is Sambar (Cervus unicolor).  In 2007, also remains of Sus scrofa or 

Sus species, were determined in Suidae. And 3 specimen fauna of Crocodylus was identified in 

through levels of Phum Snay site remains. Carnivores are very rare, only 5 specimens of Canis 

(Canis aureus) was discovered at this year. Consequently, herbivores, in particular 

artiodactyls, dominate in the assemblages. Furthermore, associated to mammal fossils, turtle 

and crocodile remains were found in assemblages. 

Beside the mammal and reptile, fish species were found of different families, genus and 

species. 142 of fish taxa were found in 9 different family such as 87 individual of Channidae in 

4 different species Channa sp ( Channa micropeltes,  Channa striata,  Channa lucius) , 17 

individual of Pangasiidae in to (Pangasianodon gigas, Pangasianodon hypophthalmus), 11 

taxa of Cyprinidae were found divided in 3 species (Cyclocheilichthys enoglos,  Probarbus 

jullieni , Puntioglites proctozysron), Bagridae 8 individual in 3species Mystus sp (  Mystus 

nemurus,  Mystus mysticetus), Siluridae have  2 species  (Wallago attus and  Wallago leeri) in 

3 fishes, the Clariidae found only one species (Clarias), in 4 different individual, the 

Notopteridae  4 fishes of two different species were found (Notopterus Notopterus and Chitala 

lopis),  Anabantidae 8 individual in one species (Anabas testudineus), and Belontidae 2 species 

(Trichogaster pectoralis, Trichogaster trichopterus) in 3 individual. (Table: 4.1) 

 
III.3 Osteometrical Measurements 

The measurement studies of the element play an important role in the analysis of each bones 

remains. The theory of measurements had taken; it is easy to describe each remain in the 

assemblage. Indeed of this sort of reasoning prompted Von den Drisht 1976 and 1999, she 

suggests that the measurements should be taken on each element if it is possible; in order to 

identify minimum number individual and total lengths of animals can be reconstructed. As we 
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know all the skeletons part not the same as bone and teeth differ in size and shape between 

individuals. 

According to our frame work on measurements, we used sliding caliper and used Guide to the 

Measurement of Animal Bones from Archaeological Sites (Driesch, A.v.D. 1976/1999) to 

measure our assemblage.  

 

III. 4 Spatial distribution of finds  

The analysis of this assemblage shows that around 80% of this remains come from the location 

E and mostly they were found include with the burial (Figure: 3.2). We would like to use our 

study to complete the spatial distribution of the bones remains in the site but for lack of 

information and data (coordinate) from excavation in my database and Japanese group not be 

sending to me. So it is quite impossible to complete it, for this reason it will be even difficult to 

reconstruct or presentation of the paleoenvironment of this localities.     

 

Figure 3.2:  Ceremonial burial and offerings which frequently involved the using of 
mammal and fish (O’Reilly et al. 2004 and Miyatsuka et al. 2007) 
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Chapter IV 
 

IV. RESULTS 
    

  IV. 1 Anatomic and Taxonomic composition of the assemblage 
All faunal remains were analysis with provenance information and examined in the laboratories of 

Department of Biology and Evolution,,Italy , Département de  Préhistoire, Musée National 

d’Histoire Naturelle,  Paris France and Tautavel Museum , near Perpignan south of France.  

IV.1.1 Anatomic composition of the assemblage  
 

The study of faunal finding of Phum Snay is still lacking in relation to detailed information 

regarding the evaluation of the preservation of the vertebrate remains recovered in the different 

units extending to pre-existing trenches, excavated during 2007. During that time, I have been 

involved in study of several faunal remains. The fauna form Phum Snay excavation 2007 were 

found 1752 specimens of mammal  remains and 513 fishbone remains, from 5 different locations. 

For 1752 specimens of mammal, 90 bones specimens were found in location “A”, 136 specimens 

from location “B”, 21 specimens from location “C”, 197 specimens in location “D”, and 1308 

were found from location “E”.  According to the total amount 1752 bones, I had selected only 340 

specimens of mammal and 366 fish-bones to study for this study from 4 different locations (B, C, 

D, and E).  

Among the 340 specimens of animal remains, the following identifications were determined:  26 

Phalange,15 Antler Fragment, 10 Astragalus, 15 Calcaneus, 7 Canine, 19 chest Carapace and 4 

Carapace of (tortoise and turtle), 26 Femurs, 1 horn core, 10 Humerus, 9 incisor, 19 Mandible 

fragment, 3 Maxilla, 16 Metacarpus, 10 Metatarsus, 48 teeth, 2 Patella, 2 Pelvic, 2 Premaxilla, 12 

Radius, 14 Ribs fragments, 1 Scales, 2 Scapula, 1Semilum, 6 skull fragment part and uncomplet 

skull, 18 Tibia, 8 Ulna, 8 vertebrae(Figure 4.1, 4.2 and 4.3), 23 fragmentation unidentified. That 

means 317 has been determined and 23 specimens unidentified. 

The 317 specimens represent 116 specimens from Bovidae family, 113 specimens from Cervidae, 

54 specimens from Suidae, 5 specimens from Canidae, 3 specimens from Crocodilian, 23 

specimens from Testudinidae (tortoise and turtle), and one from frog (Rana catesbeiana).   
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Figure 4.1:  The volume and percentage chart of fauna remains present in Phum Snay 2007 

Figure 4.21: The carnivore anatomic elements, 2-the Sus skull, 3-the herbivores limb 
anatomic elements, 4-the calcaneus anatomic elements present in Snay remains 

 

1 2

3 4
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IV.1.2 Taxonomic Composition of the assemblage:  

The studies of the faunal assemblage from Phum Snay site demonstrate the diversity in composition 

of this assemblage. It was found much different orders of animal such as Herbivores, Omnivores, 

Carnivores, Reptile, and Fishes. But the data analysis shows that the herbivores represent a height 

percentage after fish compared to the others with 231specimens equal 73% more than omnivores 

that have 51 specimens 16 %.  For carnivores we were found only 5 specimens 2%, but the Reptile 

found 27specimens 9%. This frame work includes different stages that will be described in the 

following stapes. 

 

 

Figure 4.3: The anatomic elements that represent in excavations PS’2007 such as, a) third phalanges, 
b) vertebrae, c) teeth, d) radii, e) humeri, f) ulnae, g) astragalus and h) crocodile elements. 

 

a b c

d e f
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IV.1.2.1 Animal investigation  

The species identification from a complete or near complete adult skeletal element, are always 

tentative. For certain elements, such as ribs, species identification is highly problematic and 

therefore the use of size groups usually represents the level of analysis that is possible. Size groups 

are also used for bone fragments that are not otherwise identifiable to the less specific family or 

genus.  

 Herbivores determination 
In the assemblage studied the herbivores are more present as we said before, they are represented by 

two families Bovidae and Cervidae.  But in the 127 specimens are Bovidae and we found many 

different species such as Gaur (Bos gaurus), Banteng (Bos javanicus), Kouprey (Bos sauveli), 

domestic or water buffalo (Bubalus bubalis), Bali cattle (domestic form of Banteng), and cattle (Bos 

taurus) and one of smaller species of bovidae is Serow (Nemorhaedus sumatraensis).  For Cervidae 

family we found some species like Hog Deer (Axis porcinus), Eld's Deer (Cervus eldi), Muntjac 

(Muntiacus muntjak), and the biggest species is Sambar (Cervus unicolor).  

 
IV.1.2.1.1 Species Identification of Bovidae family 
 
In Southeast Asia prehistoric sites Bovidae family often present of Gaur, Banteng, Kouprey, 

domestic water buffalo, and domestic cattle (O’Reilly et al. 2006). The study of this assemblage 

shows the presence of varied elements of skeleton. As we can see in the graph for, the members and 

the vertebra are highly represented for the other skeleton elements less represented. According to 

the dental element of large bovidae is one part of samples collection in Phum Snay 2007. 

Unfortunately the teeth are not the only remains of these animal fragments of skulls with horn-core 

nor do mandibles occur in the collection. An exact specifically or even generically determinations 

of these remain is impossible, especially the dentitions of Incisor the various big bovines like 

Kouprey and water buffalo show a close resemblance. The interesting thing in my work here is to 

identify or recognize the structure or morphology of differences between from one species to other 

that the species under consideration.  Therefore I tried to detect structural differences among the 

each elements of the various recent Asiatic Bovidae.  
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Figure 4.4: Graph of anatomic elements that represent the Bovidae family 
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IV.1.2.1.1.A-  Gaur (Bos gaurus) 
Family       : Bovidae  
Genus        : Bos  (Linnaeus, 1758 ) 
Subgenus  : Bibos (Smith, 1927 ) 
Species      : Bos gaurus ( Smith, 1927) 

In Cambodian called  “xIÞg = khting ”  
                                                                                                      

                                                                                                          
  
                                                                                                                                                                                                                 

                                                                                                                                                    
 

Bos gaurus, previously Bibos gauris is a large, dark-coated bovine 

animal of South Asia and Southeast Asia. The biggest populations are 

found today in India. It is also called seladang or in context with 

safari tourism Indian bison, although this is technically incorrect. The 

Gaur is the largest species of wild cattle, bigger even than the Cape 

Buffalo, Water Buffalo and Bison. The domesticated form of the Gaur is called Gayal or Mithun. 

The Bos gaurus is confirmed resident in Cambodia, and being threatened (WildAid 2003, Wilson 

and Reeder, 1993). But at present, Gaur still lives in a small area of Northern Cambodia (see range 

map on top (Corbet and Hill, 1992)). The body length of Gaur has between 250-330 cm, shoulder 

height 170-220 cm, and the weight from 700-1300 kg.  For diet it eats grass, leaves, seeds, and 

small bamboo. It give birth one or two a gear per time the time of pregnancy from 7 to 9 months, 

sexual maturity in the 2nd and 3rd year, and  the  four foot are white-gray from knee to down and 

gold-yellow long fur at a head. There is a shoulder hump which is especially pronounced in adult 

males.  The horns are found in both sexes, and grow from the sides of the head, curving upwards. 

Yellow at the base and turning black at the tips, they grow to a length of 80 cm.  

According to identify this species, we had compare directly with modern reference collection and 

used the data and catalogue that had analysis by Prof. von den Driesch and me in 1999, and used the 

data result from Higham 1975 that his analysis of the faunal remains from Non Nok Tha, Thailand 

and we also use the data of measurement and catalogue of Christelle Tougard 1998 to analyze and 

comparison with the our assemblages. The morphology of skeleton Gaur (Bibos gaurus) is robust is 

we compare with other bone in my assemblage and it have difference characteristic from water 

buffalo and Kouprey (Bos sauveli). From the 127 specimens of the Bovidae remains 27 identify to 

the deferent part of Bos gaurus skeleton. Those of them are phalanges, tarsal, Astragalus, Calcanues, 

Femerus, Humerus, Incisor, Mandibular, Molar, Radius, Rib, Tibia, Vertebra (see table.index).  

In the figure 4.6B, is the comparison teeth between Gaur (Bos gaurus) fauna remain Phum Snay 

(top) and the Gaur (Bos gaurus) MNHN collection.  The comparison teeth between Gaur (Bos 

gaurus) on the top and water buffalo reference collection in MNHN underneath, it had shown us the 

differences, thickness robust of Gaur molar inferiors more then the water buffalo molar. For the 

         WildAid in Cambodia, 2003                  http://www.in.gr/ath/images/big/bovidae.jpg 
 

Figure 4.5 : The juvenile and adult of Gaur (Bibos gaurus)

C 

Range Map of Gaur (Bibos gauris)      
(Redrawn from Corbet and Hill, 1992) 
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morphology of the tooth surface, it is more square shape in Gaur and for characteristics of crista, 

crochet, ectolophe, metacone are not so pronounced. But in water buffalo outer view molar superior 

more open in outer view and more narrow to inside view (the surface shape is more triangular) and 

crista, crochet, ectolophe, metacone, entoconide , metaconide, paraconide, hypolophide  are more 

deep down from each surface layer (clear line) (Fig 4.6A). From the comparison of the different 

characteristic tooth between Gaur (Bibos gaurus) and Kouprey (Bos sauveli) molar inferiors. The 

length of biting surface of Kouprey are thin than Gaur (Bibos gaurus) (Fig 4.6 C).    

 

 

                                                        

 
 
 
 
 
 
 
 
 
 
                
 
 
 
 
 
 
 
 
 
  
 
 
 
  

Figure 4.6 : The differences of characteristic teeth between, A. Gaur, Bos gaurus (top) and 
water buffalo in lower part at MNHN(Paris). B. the comparison teeth between fauna 
remain Phum Snay (top)  and MNHN modern reference collection, C. the difference 
characteristic tooth between Gaur (top) and kouprey (Bos sauveli) molar. 

A B 

C 

Figure 4.7 : The differences of 
characteristic between,  
radius and humerus : 
 
A. Gaur, Bos gaurus (top) and 
cattle (Bos primigenius),  
 
B. the comparison between 
Gaur’s radiuses from remains 
Phum Snay (left) and right is 
Bison remain reference 
collection Tautavel (Arago 
cave), 
 
 C. the different characteristic 
humerus of Gaur (top) and 
Bison from Arago cave,  
 
D. Comparison of calcaneus 
between Gaur and Bison 

A B 

C D 
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IV.1.2.1.1.B -Kouprey (Bos sauveli) 

Family       : Bovidae,  Gray, 1928   
Genus        : Bos , Linnaeus, 1758 
Subgenus  : Bibos Merkens, 1926 
Species      : Bos sauveli , Urbain, 1937 

In Cambodian called  “eKaéRB = Kouprey ”  
      

Kouprey in the Khmer language (the word “Kou=eKa” mean cattle and “Prey=éRB” means forest) 

“forest cattle”, It was discovered since 1937 by Urbain. And 1960 Cambodia made it the national 

symbol, and now kouprey which is now the national animal of Cambodia. Kouprey, also known as 

Grey cattle it is wild forest-dwelling cattle found mainly in northern Cambodia but also believed to 

exist in southern Laos. Kouprey (Bos sauveli) have been sow in the last one in between  1982 -1983 

by Mr. Meas Loeung (elak mas elOg) at Lumphat region, Rattanak kiri province north of Cambodia 

beside this guide many people said they sow this animal at north of Stung Treng and north Rattanak 

kiri. I got this information between 1998-2006, during the way had stay there to get reference 

collection of fish bone and mammal bone. I have some part of Kouprey skeleton in my collection in 

Phnom Penh. That bone I got from ethnic group people “kraeng” in Rattanak kiri.   

 At the present has been recorded 1975 one more time (Corbet and Hill 1992). And also, the species 

is confirmed resident in Cambodia, and being threatened (WildAid 2003, Wilson and Reeder, 

1993). Kouprey is a very large ungulate, about the same size as a wild Water Buffalo. Male 

Kouprey stand up to two metres tall at the shoulder and weigh an average of 900-1000 kilograms. 

Kouprey have tall but narrow bodies, long legs and humped backs. The horns of the male are wide 

and arch forward and upward, and they begin to fray at the tips at about three years of age.  

French evolutionary biologists Alexandre Hassanin and Anne Ropiquet at the National Museum of 

Natural History in Paris, France, sequenced Kouprey DNA and compared it to that of related wild 

and domestic oxen species. Instead Hassanin found that the Kouprey nuclear sequences differed 

from those of Banteng and zebu. Therefore, in our study we also try find out the differences from 

Kouprey assemblage to other, in the final we can said Kouprey is real wild species, different from 

all other wild oxen," like Hassanin wrote.  In my collection, we have found some bones such as 

1stphalange 2 specimens (sp), 2nd phalange1sp, 3thphalane1, Astragalus1sp, Calcanueus1sp, Femurs 

2specimens, Humerus 1specimen, Molar 2specimens, and Radius 1specimen. For analyses of this 

species, we have compared my assemblage to skeleton collection (MNHN-1940-51) at Paris. From 

the study its show us the morphology of Kouprey are robust less then Gaur.  

Figure 4.8 : this male Kouprey form in Cambodia 
(WWF in Cambodia) 
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The characteristic of first Phalange have big on proximal and narrow down to distal and processor 

in distal more round from side view (Fig.4.9). The Radius proximal part in surface more long 

(width) and narrow to a side, in the middle divided by a groove and this groove more open and 

shallow. If we look to the caudal view (ventral) of this proximal have vale slope down more than 

bison. And the proceeded of the articulation more round in Kouprey and pointed in bison. Medial 

area shape quadrilateral surface more present in Kouprey (Fig.4.10).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.9: The comparison characteristic of Astragalus and   phalange between modern 
reference collection (MNHN 1940-51), Paris and remain collection from Phum Snay 

Figure 4.10 : The comparison characteristic of:  
A. Calcaneus domesticate cattle(L) and Kouprey (R)   
B. M3 of bison between remains reference collection from Arago cave (lower part) 

and remain collection from Phum Snay (upper part) 

A B 
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According to my analysis it is very difficult to give the exactly the evident that Kouprey and 

Banteng are not quite far away difference the morphology bone.  But during my determination I 

found some characteristic of element are difference from the domesticate cattle (Bos Taurus), 

Kouprey, and Banteng (Bos javanicus). And orther case, Water Buffalo (Bubalus bubalis) and Gaur 

(Bos gaurus). According to Kouprey bones are robust and other one (Banteng (Bos javanicus)) less 

robust and beining much more slender to (Bos taurus). But those of them have own charsteristic 

(Fig. 4.11 & 4.12).  

3cm 

Figure 4.11 : The comparison characteristics of bison radius remains reference collection 
arago cave and Kouprey remain collection from Phum Snay 

Figure 4.12 : The comparison characteristics of second phalanges between, A. Kouprey 
(Bos sauveli), B.  Domestic cattle (Bos taurus) and C. Banteng (Bos javanicus ) 

 

A C B 
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IV.1.2.1.1.C - Banteng (Bos javanicus ) 

Family  : Bovidae  Gray, 1928  
Genus   : Bos  Linnaeus, 1758 
Subgenus   : Bibos (Smith, 1927 ) 
Species : Bos javanicus d'Alton, 1823 
In Cambodian called  

 “TenSag eKaéRB = Tonsong Kouprey ”  
 
 
 
 

The right side is male Banteng, a wild Cambodian ox, was found to have mitochondrial DNA 

similar to that of the Kouprey. The Banteng It was one of the most famous discoveries of the 20th 

century. Shruded in mystery since its recognition as a new species in 1937, the Kouprey an ox 

(Urbain, 1937).   

According to wildlife in Cambodia, Banteng confirmed in Cambodia and being threatened. The 

interesting future is four foot is white from knee to down and one point different at bottom. It 

habitat divide forests and eats grass, leaves, and seeds and it give the birth one or twice children 

after pregnant from 9 to 9 and half months.   

The researchers compared a published DNA sequences from the Kouprey with sequences obtained 

from a true Cambodian wild ox, the Banteng. The researchers had predicted, based on a study of 

Kouprey anatomy, that the Kouprey was a hybrid form and would show mitochondrial DNA similar 

to that of the Banteng. The prediction was confirmed by their analysis.                 

In recently, in a paper published by the Journal of Zoology (London), Northwestern University 

biologists and a Cambodian conservationist present compelling genetic evidence that the kouprey 

may never have existed as a wild, natural species (John C. Mordacq, 2003 ).The element of Banteng 

that we have found difference morphology from Kouprey such as, the bone are beginning much 

more slender. The foot bones closely resemble those of Kouprey, 

Taurus and Gaur. The differences those we determination have 

characteristic like on the second phalange(Figure XX) on the 

proximal surface not so open or concaved, pointed and in the distal 

par more robust and Taurus.  For radius, the proceeded of the 

articulation processor is curved than Taurus (Figure.4.14). For 

Banteng element we found only in in layer 1 and Layer 2 the date 

(20 BC 130AD). Most assemblages of Banteng that found in 2007 

are 12 specimens (3 clcaneus, 2 femurs, 1 mtacarpal, 1 mtatarsal, a 

molar, 2 radii 1 tbia, and one una).  

   Figure 4.13 : The male Bos javanicus form in Cambodia  
(WWF in Cambodia and mitochondrial DNA, Paris) 

Figure 4.14: The characteristic of rdius between Banteng (Bos javanicus) in right side and 
dmestic cattle (Bos taurus) in left. 
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IV.1.2.1.1.D - Domesti cattle (Bos taurus) 
Family  : Bovidae  Gray, 1928  
Genus   : Bos  Linnaeus, 1758 
Species : Bos turus  Bojanus, 1827  
             
The Domestic cattle (Bos taurus) was a large type 

of bovid, now extinct, that was prevalent in 

Europe. The animal's original scientific name, Bos 

taurus, was meant as a Latin translation of the 

German term Auerochse or Urochs (Bojanus, 

1827), which was  interpreted as literally meaning "primeval ox" or "proto-ox". This scientific name 

is now considered invalid by ITIS, who classify aurochs under Bos taurus, the same species as 

domestic cattle. In 2003, however, the International Commission on Zoological Nomenclature 

"conserved the usage of 17 specific names based on wild species, which are pre-dated by or 

contemporary with those based on domestic forms, confirming Bos primigenius for the Aurochs. 

Taxonomists who consider domesticated cattle a subspecies of the wild Aurochs should use Bos 

primigenius, the name Bos taurus remains available for domestic cattle where it is considered as 

separate species.   

This species was found in excavation at the archaeological site of Phnom Loang, 1967 (Neolithic/ 

Bronze site), Somrong Sen, 1876 (Neolithic/bronze site), Angkor Borei since burial layer 6, 1st 

century BC (von den Driesch and Voeun 2003; Voeun 2003, where it was frequent among other 

bovid. Bos taurus is also common among the mammal assemblage in Iron age or Pre- Angkor site 

2003 and 2007 of the cemetery Phoum Snay in north-western Cambodia (O’reilly, von den Driesch 

and Voeun, 2006).  According to the faunal assemblege Phum Snay 2007, we found Bos taurus 

element such as 3 Phalanges (1st phalange, 2nd phalange, 3rd phalange), 1 astragalus, 1calcanueus, 4 

femurs, 1 mandible, 1metatarsal, 4 molar, 2 patellas, 1pelvic, 3 radiis, 3 ribs, 1semilum, 6 Tibiae, 

and 2ulnae. All them are discovered differences location, unite, and layer. I the following (fig. 4.16) 

show the difference characteristic radius of Bos. 
  

Figure 4.15: Domestic cattle (Bos taurus) 
in Phum Snay nowadays (vuthy ,2007) 

Figure 4.16: The comparison characteristics of radius:  a. Gaur (Bos gaurus), b. Kouprey (Bos 
sauveli), c. Banteng (Bos javanicus) and d. the comparison characteristics between Kouprey (Bos 
sauveli) and Domestic cattle (Bos taurus) remain collection from Phum Snay and Kouprey (MNHN 
1940-51). 

a b c d 
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Figure 4.17: the wild water buffalo in Cambodia 
(WWF in Cambodia, 2003) 

 
IV.1.2.1.1.E -Wild Water Buffalo (Bubalus arnee) 
      Family  : Bovidae Gray, 1828        

Genus   : Bubalus Smith, 1927 
      Species : Bubalus arnee (Linnaeus, 1758)  
                                          

  

The wild water buffalo (Bubalus arnee), Anatomical and behavioral traits have been suggested as a 

means of differentiating wild buffalo from backcrossed individuals (Heinen, 2002), but such 

discrimination is often difficult, and phenotypic characteristics alone are not sufficient to define 

pure wild animals. Hybrid and wild buffaloes have extensive overlap in their supposedly 

discriminatory characteristics (Muley, 2001; Flamand et al. 2003).  The wild Asian water buffalo 

can weigh up to 800 kg for females, and males, 1200 kg. The hight as tall as 1.8m at the shoulder, 

and stretch up to 2.9m in body length. Buffaloes are believed to have originated in South Asia. 

Today, outside India, the true wild water buffaloes can only be found in in extremely low number, it 

living along the border of Cambodia - Laos - Thailand and Vietnam.                                             . 

The generic determination of wild water buffalo remains uncertain since horn core. The based 

mainly on the differences in wild and domestic water buffalo structure of the horn cores is the wild 

animal the horn is longer and more curve than domestic one, further more the sickness of the horn 

are more plat.                           

The identification of this species on a material 24 specimens  that contains on two first phalange, a 

third  phalange, one calcanueus, 2 fragments of femurs, one horn core, one humerus, one metatarsal, 

one pelvic, one radius, two rib, one tibia, one ulna, one lumbar vertebra, 7 molars, and one fragment 

of mandible with a dental set and isolated teeth.                                         

The rests of this fossil, if they are incontestably appreciably those of a big bovine, different of the 

homologous parts of the species Bubalus arnee. According to the size of bony of the limbs is one of 

the extremities robust, its size decorated to correspond to a bigger shape and more rebuts and the 

oval section of its bony ankles and their big dimension is also the characters that bring similarity to 

the domesticate of the Asian Buffalos rather than of the other Bovid (Colbert and Hooijer, 1953). 

This fossil was analyzed and write down by professor Angela von den Driesch (2006) with the 

following diagnose:  Bovine big of size, to flat forehead, robust bony ankles, to elliptic section, 

arched extensively then inside in caudal direction and circa in top. Denture brachyodonte of Bovine 

type with third colonnette in M3, robust mandible, bass, thick and to ventral section lies rounded. 

Members to powerful métapodes, with metatarsi relatively stretched out.   

 
 



Zooarchaeological Study from Phum Snay                                                 40 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
IV.1.2.1.1.F . Serow (Nemorhaedus sumatraensis) 

Family : Bovidae  Gray, 1928  
Genus  :  Nemorhaedus  Smith, 1927  
Species: Nemorhaedus sumatraensis (Linnaeus, 1758)  

In Cambodian called “EkH =  Keas ” 
 

Another wild Bovidae ruminant present in the faunal assemblage is the Serow (Nemorhaedus 

sumatraensis). This large animal, characterized by some zoologists as a forest-living goat like 

antelope (Soma 1988 : 505), could once be found all over Southeast Asia. In present-day Cambodia 

the species is restricted to the farthest northern and western regions. The animal has a short body 

and long legs measuring 85–94 cm in the withers. The Serow (Nemorhaedus sumatraensis) is an 

endangered species of mammal. It is a grazing animal that consumes grass, shoots and leaves. The 

Serow is most active at dawn and at dusk. It is a territorial animal and typically moves along beaten 

Figure 4.19: The morphology of M3 and   horn-core Water Buffalo remains  

Figure 4.18: The comparison characteristic of calcaneus 
and   phalange between Bison and Water Buffalo 

Figure 4.20: The Serow (Nemorhaedus sumatraensis) 
                 form in Cambodia (WWF in Cambodia, 2003) 
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paths that it creates through its territory. It marks off its territory by depositing droppings and by 

marking. The territory of the Serow usually extends a few square miles. The Serow generally does 

not stray from this territory and feeds across this area. It grazes on grass and also eats shoots and 

leaves. It is most active at dawn and dusk, and spends the rest of the day in thick vegetation.               

Unfortunately, none of the 11 bones recorded in the faunal assemblage. As we know Serow is a 

solitary animal that inhabits arid mountains with open forest. As their preferred habitat does not 

exist near the site, the animals may have been hunted far away or brought to the site through trade 

or exchange. The Nemorhaedus sumatraensis bones are beining much more slender. The foot bones 

closely resemble those of a small zebu. 

They are smaller than bones of  Bos 

taurus described by (Higham, 1975 and 

O’Reilly et al. 2006).  In the analysis 

assemblage the Serow (Nemorhaedus 

sumatraensis) was represented by 11 

specimens(1phalange, 1femus, 1Humur, 

3Metartasal, 2radii, 1 rib, 1 tibia, and 1 

ulna) and mostly were fragments of the 

members (ribs and metatarsal bones), 

this fragments were in quit complete 

bones (phalange) that help as to identify 

this animal easily.   

 

IV.1.2.1.2 Species Identification of Cervidae family                

The Phum Snay collection contains numerous remains 104 of Cervidae, among which ,Phalange 6, 

antlers 15, astragali 6, calcanueus 7, Femus 7, humerus 7, mandibula 8, metacarpal bones 7, 

metartasal 7, molar 16, radius 1, ribs 7, scapula 1, skull part 2, tibie 2,  ulnae 2, and vertebrae 3 

were present in the faunal remains.               

During the identification work, four different size categories of deer, family Cervidae, were 

recognized like Eld's Deer (Cervus eldi), Muntjac (Muntiacus muntjak), Hog Deer (Axis porcinus), 

and Sambar (Cervus unicolor). Larger bone elements exhibit typical features of the skeleton of 

Cervus, particularly in the antler and foot bones. The bones are not as large as in the Eld's deer 

which measures 107–115 cm in height at the shoulder (Kurt 1988a: 142). The only bigger Cervus 

species in Cambodia is the Sambar or Indian horse deer (Cervus unicolor). This species’ shoulder 

height varies from 90 to 150 cm. The bones morphological with the skeleton of other large are hog 

Figure 4.21: the comparison characteristic  
of phalange between small cattle and Serow 



Zooarchaeological Study from Phum Snay                                                 42 
 

deer (Axis porcinus). Metapodials and phalanges of the hog deer are highly characteristic and 

unmistakable.  Due to a remarkable sexual dimorphism of the size variation of the bones is large. 

The bones from Phum Snay belong to specimens whose body sizes fall into the lower part of the 

variation indicated in the literature.                    

The small consists of very small bones, typical in size and morphology of the Indian or barking deer 

(Muntiacus muntjak), with a shoulder height of 40–65 cm (Kurt 1988b). The small dimensions of 

the bone measurements are distinctive of this species. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
IV.1.2.1.2A - Hog Deer (Axis porcinus)     
Family : Cervidae 
Subfamily : Cervinae 
Genus   : Axis  Erxleben, 1777 
Species : Axis porcinus (Zimmermann, 1780) 
                          
The hog deer (Axis porcinus) is small deer whose 

habitat ranges from Pakistan, through northern 

India, to mainland southeast Asia. There are two subspecies of hog deer: Axis p. porcinus which 

inhabits much of the Indo-Gangetic Plains of Pakistan, Northern India, Nepal, Southwestern 

Yunnan Province in China, all the way to Western Thailand. Axis p. annamaticus that inhabits 

Thailand, and Indochina. Introduced populations also exist in Australia, the United States and Sri 

Lanka. The hog deer gets its name from the hog-like manner in which it runs through the forests 

with its head hung low so that it can duck under obstacles instead of leaping over them like most 

other deer. Cover is taken as soon as it is feasible. During flight, the tail is held erect, showing the 

white underside. Hog deer are gregarious only when conditions are favorable and do not form a 
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Figure 4.22: The percentage graph show the anatomic elements that 
represent in Cervidae family 

Figure 4.23: Hog Deer (Axis porcinus) form 
in Cambodia (WWF in Cambodia, 2003) 
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"unit" at these times, fleeing in different directions rather than in a herd. When alarmed, hog deer 

make a whistling vocalization or a warning bark. Home ranges vary widely in size, but average 

about 0.70 km² Males are aggressive, and may become territorial at low population densities, 

marking the boundaries with glandular secretions. During the rut, males gather in open meadows, 

pawing the ground during antagonistic encounters. Harems are not created, with males courting and 

defending a single female at any given time. Unlike many other deer species, hog deer do not have 

a rutting call. Population densities may be as low as 0.1 animals per square kilometer in riverine 

valleys, rising to over 19 individuals per square kilometer in grassy flood plains. The hog deer lives 

in the Marsh land, flooded plains, especially areas with high grass. In Cambodia they are  Fairly 

rare . In the studied assemblage the hog deer was represented by 38 remains and mostly were 

fragments of the members (calcaneus and metatarsal), these fragments were in quit complete bones 

(calcaneus) that help as to identify this animal easily with anatomy comparison at the recent 

collection from the IPH (Fig. 4.23).   
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Figure 4.24: the morphology comparison between the recent collection 
in IPH, France and elements from Phum Snay, A) Metartasal, B) 1st 
phalange, C) astragalus, D) antler, E) metacarpal, and F) radius 
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IV.1.2.1.2.B -  Eld's Deer (Cervus eldii)  
Family : Cervidae 
Subfamily  : Cervinae 
Genus        : Cervus      Linnaeus 1758 
Species      : Cervus eldii   M'Clelland, 1842 
 

The Eld's Deer or the Cervus eldii, also called 

the Thamin or Brow-antlered Deer, is a deer 

indigenous to Southeast Asia. There are 3 recognised subspecies. the Manipur Brow-antlered Deer 

Cervus eldii eldii in Manipur, India. the Burmese Brow-antlered Deer Cervus eldii thamin in 

Myanmar and Thailand. Thailand Brow-antlered Deer Cervus eldii siamensis in Cambodia, China, 

Lao, Thailand and Viet Nam also Hainan Island. Sangai was first discovered in Manipur in 1839.It 

was named cervus eldi eldi in 1844 in honour of Lt. Percy eldi -a British officer.              

The Manipur Brow-antlered Deer is a rare and critically endangered subspecies of deer, with no 

more than 40 individual's exist. It is locally known as Sangai in Manipuri. The Thailand Brow 

antlered Deer is also endangered, with around 150 individuals, the subpopulation in Hainan is 

treated as a subspecies by Chinese conservationists, and is almost exist in wild. The Burmese Brow 

antlered Deer is Near Threatened and still occur in reasonable numbers. It is found in its last 

existing natural habitat at the Kaibul Lamjao National Park in Loktak Lake in Manipur. A captive 

breeding programme is underway at the Alipore Zoological Gardens in Kolkata. This species is 

rarest in combodia ; it occupete the open forests.  We found 9 fragments of bones that belong to 2 

specimens of molars and the others are member’s fragments (3 phalanges, 2 metacarpal and 1 

metatarsals) and just one fragment of Mandibular.  

Figure 4.26: The characteristic metatarsal bone of Eld’s Deer (Cervus eldii)  

Figure 4.25: Eld's Deer (Cervus eldii) form 
in Cambodia (WWF in Cambodia, 2003) 
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IV.1.2.1.2.C. Muntjac (Muntiacus muntjak) 
Family      : Cervidae 
Subfamily: Muntiacinae 
Genus       : Muntiacus    Rafinesque 1815 
Species     : Muntiacus muntjak       

(Zimmermann, 1780)  
 
The Indian Muntjac (Muntiacus muntjak) is 

also commonly called the "barking deer" due to the bark-like sound that it makes as an alarm when 

danger is present. Sometimes these deer will bark for an hour or more. This species is one of eleven 

different species of Muntjacs spread across Asia. The Indian Muntjacs specifically are widespread 

throughout Southern Asia, but are one of the least known Asian animals. Paleontological evidence 

proves that Indian Muntjacs have been around since the late Pleistocene epoch at least 12,000 years 

ago. Since then, they have played a major role in Southern Asia for sport hunting as well as being 

hunted for its meat and skin. Often, these animals are hunted around the outskirts of agricultural 

areas because they can be considered a nuisance damaging crops and ripping bark off of trees. 

However, this animal is still in an abundance in Southern Asia numbering anywhere from 140,000-

150,000 in China alone as of 2004. 

The Indian Muntjac has a short but very soft, thick, dense coat, especially those living in cooler 

regions. Male muntjacs have antlers that are very short, about 1-2 inches, usually consisting of only 

two or three points at the most and protrude from long body hair covered pedicels on the forehead. 

Females have tufts of fur and small bony knobs where the antlers are located in males. Males also 

have slightly elongated upper canines about an inch long that curve slightly outward from the lips 

and have the capability to inflict serious injury upon other animals or to other members of the 

population while exhibiting aggression. Males are generally larger than females. The body length of 

Muntjacs varies from 35-53 in. and 

their height ranges from 15-26 in.  

Even this species is not will 

represented in this assemblage, a 

very few number of remains 

founded we talk about: 2 fragments 

of Mandibula, 3 fragments of ribs, 1 

astragal, 1 calcaneus, 1 anther and 2 

femurs. These remains are in good 

conservation status. (Fig.4.27)……..      

Figure 4.27: Muntjac (Muntiacus muntjak) form 
in Cambodia (WWF in Cambodia, 2003) 

Figure 4.28: the comparisons antler between fauna from  
Phum Snay 2007 and Colbert mammals China, 1953 

A B
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IV.1.2.1.2D. Sambar (Cervus unicolor) 
Family      : Cervidae 
Subfamily: Cervinae 
Genus       : Cervus  
Species     : Cervus unicolor  Kerr, 1792  
                            

 Sambar (Cervus unicolor) is the common name for 

several large dark brown and maned Asian deer, 

particularly for the Indian species, which attains a 

height of 102 to 160 cm (40 to 63 in) at the shoulder and may weigh as much as 1200 pounds (546 

kg). The coat is dark brown with chestnut marks on the rump and underparts. The large, rugged 

antlers are typically rusine, the brow tines being simple and the beams forked at the tip. In some 

specimens the antlers exceed 101 cm (40 in). Sambars are primarily browsers that live in woodlands 

and feed mainly on coarse vegetation, grass, and herbs. They are diurnal animals who live in herds 

of 5-6 members, grazing on grass, sprigs, fruit and bamboo buds. Sambar in forest these deer are 

seldom far from water and, although primarily of the tropics, are hardy and may range from sea 

level up to high elevations such as the mixed deciduous forest zone in the Himalayan Mountains 

sharing its range with the Himalayan musk deer. These deer are found in habitats ranging from 

tropical seasonal forests (tropical dry forests and seasonal moist evergreen forests), subtropical 

mixed forests (conifers, broadleaf deciduous, and broadleaf evergreen tree species)to tropical 

rainforests. Their range covers a vast majority of territory that is classified as tropical rainforest, but 

their densities are probably very low there. In these areas, the deer probably prefer clearings and 

areas adjacent to water. They live as far north, according to Wild China, as the southern slopes of 

the Qinling Mountains in Central China. In Taiwan, sambar along with sika deer have been raised 

on farms for their antlers, which they drop annually in April to May. Sambars are a favorite prey 

item for tigers. Visayan Spotted Deer or Alfred's Sambar) (Cervus alfredi), that inhabit the 

Philippine Islands. Both deer are smaller than the Formosan sambar. For the comment elements 

remains is sambar  (44 specimens) that contain 10 enther, 10 molars , 1 vertebra, 1 scapula and the 

other remains are from the members. The presence of this number of anther and teeth was very 

helpful to recongnize this species. The teeth analysis shows that most of the individal are adult 

observing the surface of use weare.     

 

 

Figure 4.30: the comparisons 
Metacarpal between fauna from 
Phum Snay 2007 and modern 
collection in Tautavel Museum. 

Figure 4.29: Sambar (Cervus unicolor )  
form in Cambodia (Voeun, 2005)
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IV.1.2.2 Carnivores  

The carnivores include over 260 species, the majority 

of which eat meat as their primary dietary item. 

Carnivores have a characteristic skull shape and 

dentition. The Canidae family is divided into the 

"true dogs" (or canines) of the tribe Canini and the "foxes" of the tribe Vulpini. The two species of 

the basal Caninae are more primitive and don't fit into either tribe. Any member of this family can 

be referred to generally as a canid. Additionally, it is used in paleobiology to describe taxa of 

animals which have an increased slicing component of their dentition relative to the grinding 

component. One shared characteristic distinguishes Carnivora from all other mammals, it is the 

possession of the four carnassial teeth in the front of the jaw. Most canids have 42 teeth, with a 

dental formula of  3.1.4.2 and 3.1.4.3 (Linnaeus, 1758). As in other members of the carnivora, the 

upper fourth premolar and lower first molar are adapted as carnassial teeth for slicing flesh. The 

molar teeth are strong in most species, allowing the animals to crack open bone to reach the marrow. 

According to the list of mammal species recorded in 

Cambodia. There are many carnivous species in Cambodia 

but 3 are which  critically endangered, 8 are endangered, 18 

are vulnerable, and 2 are near-threatened. There are only 2 

wild canine species in Southeast Asia espacially in 

cambodia(Wildlife in Cambodia, 2003). There are the Dhole, 

Cuon alpinus (Resident species in Cambodia) and Asiatic 

Jackal (Canis lupus). The three medium sizes of carnivore 

species that live in different 

habitats were recovered during the 

excavation 2007. There are three 

incomplete mandibles and two 

canine of that dog were recovered 

during the analysis assemblages 

this study. Those of them, two 

mandibles and one canine belong 

to Dhole, Cuon alpinus. Other one 

mandible and one canine are 

belonging to Asiatic Jackal ( Canis 

lupus) (Fig.4.28.2a,b).  Figure 4.31: (1).the Mandibles Cuon alpinus comparisons between 
fauna from Phum Snay 2007 and Colbert mammals in China 1953 and 
(2a and 2b).the dog elements that present in Phum Snay 2007 
assemblages.

1 

2.a 

2.b 
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IV.1.2.3 Omnivores  

Omnivores are species that eat both plants and animals as their 

primary food source. They are opportunistic, general feeders not 

specifically adapted to eat and digest either meat or plant 

material exclusively. Pigs are one well-known example of an 

omnivore.  Pigs, also called hogs or swine, are ungulates which 

have been domesticated as sources of food, leather, and similar 

products since ancient times. More recently, they have been involved in biomedical research and 

treatments. Their long association with humans has led to their considerable representation in 

cultural milieux from paintings to proverbs.  The zoologist, they are collectively grouped under the 

genus Sus within the Suidae family. According to Suidae family, genus Sus, there is only wild Sus 

species that occurs in Cambodia is the wild boar (Sus scrofa)(WWF in Cambodia, 2003). This 

animal is capable of inhabiting a diverse range of habitats, avoiding only very arid areas.  The 

Sus (Sus scrofa) like habitat in the semi-forest or small plant forest near lake, feed by mushroom, 

root, small plant, and insects. The canines are growing up, in adult the canine bends sharp nearly 

middle cycle and it is using for protection devices. The canine of wild boar usually found in 

archaeological remains in the thoracic area of the human skeleton that mean they for pendent. In the 

present day, in Cambodia society still very comments.  This species are confirmed resident in 

Cambodia, and nowadays being threatened in Cambodia.  In the remains assemblage Phum Snay 

this year, 51 bones from boar were recovered, which may indicate that the species was very widely 

hunted. It must be remembered, this is only a small proportion of the site was excavate. For studied 

assemblage the Sus scrofa that was represented by 51 remains and mostly were fragments of the 

members of 5 Skull Parts, 3 Metacarpal, 5 Mandibles, 3 Maxilla, 2 Femerus, 2 Premaxillare, 3 

Phalanges, 1 Calcaneus, 1Scapula, 1Tibia, 1Ulna, 4 Incisor, 6 Canines, and 15 Molar (More details 

see table in index) most of them are fragments were in quite complete bones that help as to identify 

this animal easily with the anatomy comparison at the recent collection in the lab IPH, Tautavel 

(France) and Ferrara-lab, Italy (Fig. 4.30). 
 

       
 
   

 

 

 

 

Figure 4.32: the Wild Boar  
(Sus scrofa ) form in Cambodia  
(WWF in Cambodia, 2003).   

Figure 4.33: The comparison European Sus scrofa species and fauna assemblage   
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IV.1.2.4 Reptile               

Reptiles are air-breathing, cold-blooded vertebrates that have skin covered in scales as opposed to 

hair or feathers. Modern reptiles inhabit every continent with the exception of Antarctica, and are 

represented by four living orders as such Crocodilia (e.g crocodiles), Testudines (turtles and 

tortoises), Sphenodontia, ( e.g tuatara), and Squamata (e.g snakes). There are 240 reptile species 

including some endangered species were rescued from traffickers and released into their natural 

habitat in Cambodia.  In my assemblages, there are 27 specimens of reptiles were found into three 

type of reptiles like 3 elements of Crocodile, 23 fragment from  plastron and carapace of turtle and 

tortoise, and one Femerus of frog (Rana sp). 

  

IV.1.2.4.1.   Crocodile    (Crocodylus siamensis) 
Family        : CrocodylidaeCuvier, 1807 
Subfamily  : Crocodylinae  
Genus         : Crocodylus Laurenti, 1768 
Species       : Crocodylus siamensis   Schneider, 1801 
 

The Crocodylus siamensis is a freshwater crocodile native to Cambodia, Indonesia, (Borneo and 

possibly Java), Brunei, East Malaysia, Laos, Burma, Thailand, and Vietnam. The species is highly 

endangered and already extirpated from many regions in Cambodia. There are two crocodile 

species (Crocodylus siamensis and Crocodylus porosus) occur in the waters of Cambodia. In the 

present day very Common species (Crocodylus siamensis) to be found in crocodile farms in 

northern in Cambodia exspecially in Siem Reap pro Angkor Wat,  although it is usually hybridized 

with the estuarine crocodile to produce a better quality skin. Now becaming rare in the wild, In the 

wild they prefer live in slow moving waters like swamps, rivers, and some lakes. Most adults do not 

exceed 3 m in length. The crocodile from which only small member of elements were found and 

medium-sized of mandible,  metacarpal, and osteoderm (Fig. 4.31) remains have been identification 

to species Crocodylus siamensis. To identify this samples make directly with comparison at the 

recent collection in the my lab in Cambodia, because we have 6 individuals difference size 

Crocodylus siamensis. According to the modern collection that we known exactly from record 

during collected, I tried to recontracted the size of this elements. So the result  are 1specimen of 

Scales belong to animal size from 230-250cm, one specimen of metacarpal from 260-280cm and the 

smaller one 200 -230cm from mandible. 

Figure 4.35: the fauna elements of Crocodylus 
siamensis found in Phum snay 2007. 

Figure 4.34: the Crocodylus siamensis 
form in Cambodia. ( Voeun, 2007) 
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No Scientific name Common Name 
1    Cuora trifasciata    Three line box turtle 
2   Cuora amboinensis    Asian box turtle 
3   Indotestudo elongata    Elongated tortoise 
4   Heosemys grandis    Giant Asian pond turtle 
5   Hieremys annandalii    Yellow-headed temple turtle
6   Sacalia quadriocellata    Four eyed turtle 
7   Siebenrockiella crassicollis    Black marsh turtle 
8   Platysternon megacephalum    Big-headed turtle 
9   Pyxidea mouhotii    Keeled box turtle 

 10   Pelochelys cantorii    Asian giant softshell turtle 
 11   Batagur baska    Royal terrapin 
 12   Manouria impressa     Impressed Tortoise 
 13   Malayemys subtrijuga    Ricefieeld terrapin turtle  

IV.1.2.4.2. Turtle and tortoise 

Cambodia geography, more or less 60-70% are flood plants and contains many streams which flow 

into pond, lake and the Mekong River system, as well as permanent and temporary standing 

wetlands (ponds and marshes).  In addition, there are large areas of flooded forest around Tounle 

Sap great lake.  These freshwater habitats provide ideal conditions for several of Asia’s globally 

threatened freshwater turtles. In addition, the deciduous forests provide suitable habitat for one of 

Cambodia’s most endangered tortoises, the Elongated Tortoise. According to the list of 

conservation of WWF and Wildlife in Cambodia, there are 13 species of turtle and tortoise are 

common in Cambodia (Table: 4.1). However, in present days all of those species are threatened by 

uncontrolled collection for local consumption and for the wildlife trade.   

 

Table 4.1: The list of Turtle and Tortoise are common in Cambodia 
(WWF  and Wildlife in 
Cambodia,   2003).   

 

 

 

 

 

 

 

 

 

 

Besides Crocodile and other prominent animal groups, tortoises and turtles in the archaeological 

faunal assemblage from Phum Snay 2007 were discovering. All of the findings are fragments of 15 

plastrons and 8 carapaces. Such animals are easy to acquire, and they can be collected alive. At 

least five differences species of freshwater turtle and tortoise were found in the assemblages in 

Phum Snay remains. The first one is Asiatic soft-shell (Amyda cartilaginea or Trionyx 

cartilaginous), a turtle species, and this soft-shell turtle may have been caught when fishing. This 

species we found three plastrons, but we could not identify its in a species, because we not have 

enough the reference collection of Trionyx cartilaginous. But the species of Amyda cartilaginea 

very comment and threatened species in Cambodia, because nowadays this species is popular 

species trade to China.                             

Second species is Giant Asian Pond Turtle (Heosemys grandis), the Heosemys grandis is turtles of 

various sizes (from about 10 to 80 cm in length) with often a high degree of sexual dimorphism. 
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Giant Asian Pond Turtle (Heosemys grandis) inhabits rivers, streams, marshes, and rice paddies 

from estuarine lowlands to moderate altitudes (up to about 400 m) throughout Cambodia and 

Vietnam and in parts of Laos, Malaysia, Myanmar and Thailand.  They usually have webbed toes, 

and the pelvic girdle articulates with the plastron flexibly. The neck is drawn back vertically. The 

carapace has 24 marginal scutes. The plastron is composed of 12 scutes and has no mesoplastron, 

the pectoral and abdominal scutes contact the marginal scutes. Some other features include a single 

articulation between the fifth and sixth cervical vertebra, the lack of hyomandibular branch of the 

facial nerve and an epipterygoid bone in the skull.   This Heosemys grandis species were found 5 

specimens, 2 bones of carapace and three plastrons.                                         

The third species is Yellow-Headed Temple Turtle (Hieremys Annandalei) we found 7 elements 6 

of carapace and one of plastron. The Yellow-headed Temple Turtle is a large turtle native to 

Southeast Asia as Cambodia, Vietnam, Thailand and Laos, Its name derives from the fact that this 

turtle is often found near Buddhist temples within its range. Because related to Buddhism story is 

the ceremony of releasing  turtle to free oneself from former sins. And the next life will be have 

along life (more than hindered years) like turtle. The ceremony is initiated on different holy days. 

Before releasing, people spray perfume on the turtle and cover it with powder or oil. Furthermore, 

while releasing the turtle into the pond of the pagoda, they pray to the gods for the next life to be 

rich, beautiful and that all the wishes would come true.        

       The four species is Elongated tortoise ( Indotestudo elongata), a species of tortoise 

common found in Southeast Asia. Especialy in Cambodia, Vietnam, Thailand, Laos, West 

Malaysia, and South China. The morphology of the shell considerably depressed, more than twice 

as long as deep, with flat vertebral region; anterior and posterior margins slightly reverted, strongly 

serrated in young, feebly in old specimens; shields concentrically striated, except in old specimens; 

nuchal present (rarely absent), narrow and elongate; supracaudal undivided, more or less incurved; 

first vertebral usually nearly as long as broad in the adult, the others broader than long and nearly as 

broad as the costals. Plastron large, truncate anteriorly, deeply notched posteriorly; suture between 

the pectoral shields as long as or longer than that between the humerals; suture between the gulars 

as long as or a little shorter than that between the pectorals; anals forming a very short suture, or 

entirely separated by the anal notch; axillary and inguinal moderate. Head moderate; a pair of large 

praefrontal shields, usually followed by a nearly equally large frontal; beak feebly hooked, 

tricuspid; alveolar ridge of upper jaw short and rather feeble. Anterior face of fore limbs with 

moderate, unequal-sized, imbricate scales, which are largest towards the outer side; no enlarged 

tubercles on the thighs; tail ending in a claw-hke horny tubercle. Carapace and plastron greenish 

yellow, each shield with an irregular black spot or blotch, which may occupy its greater portion, or 

may be much broken up or indistinct  Typically, Indotestudo elongata around 30 cm long and 3.5 
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kg as an adult. Females tend to be wider than males and more rounded. Males also have a tail that is 

much larger than that of the females. The males have a concave plastron while the plastron of a 

female is flat. Additionally, the female's posterior claws are markedly longer and more curved than 

those of the male. Two fragments were found in assemblages, one from carapace and other one 

plastron.                                              The last species that we 

ound 6 plastrons is Ricefieeld terrapin turtle (Malayemys subtrijuga) this species the size of this 

animal 10-30cm, the turtles (Malayemys subtrijuga) are common in the trade to China.  
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Figure 4.36:  A .1 Asiatic Soft-Shell (Trionyx cartilaginous), A .2 Elongated Tortoise ( Indotestudo 
elongata), A .3 Yellow-Headed Temple Turtle (Hieremys Annandalei), A .4   Giant Asian Pond Turtle 
(Heosemys grandis), Ricefieeld Terrapin Turtle (Malayemys subtrijuga). (WWF & Wilife in Cambodia). 
B. the comparison between remains and reference collection of Malayemys subtrijuga.  

Figure 4.37: the different characteristic of tortoise and turtle :  a. Malayemys subtrijuga,            b. 
Indotestudo elongate, c. Heosemys grandis, d. Trionyx cartilaginous and e.  Hieremys Annandalei. 
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N
o     

Cambodia name         Scientific name                English name

IV.1.2.4.3.     Frog (Rana sp)                         
Family : Ranidae                 
Genus  : Rana Linnaeus, 1758                                    
Species : Rana sp  

There are 36 different frogs type in Cambodia that 

live different habitat (see the following list). The 

genus Rana is known from the type locality, as 

whole Cambodia country (Ohler, Swan and Daltry 

2002).   

This species is known from evergreen forest on 

the lower slopes of the mountains as well as in 

gallery forest, and also heavily disturbed areas 

and forest edge habitat. Males were heard calling 

from near streams where they were concealed in 

undergrowth. The exact breeding habits are 

unknown. Commonly seen in the water This 

species can tolerate urbanized areas fairly well. 

Breeds from May to July. Females attach 3-4 

small gelatinous egg masses to submerged 

vegetation. Metamorphs emerge late summer to 

early fall. Large olive green tadpoles may 

overwinter twice before transforming.  Adults eat 

many items including small animals such as other 

frogs, baby birds and small rodents such as 

mice.  Voice is often said to sound like a "loose 

guitar string", loud and sometimes repeated 

several times.  If disturbed it jumps rapidly into 

the water while making a single deep "chung" 

sound.   This species is considered to be nocturnal 

but can often be found fully active during the day. 

The frog remains we found only one of humerus 

in the Phum Snay remains, It is may be this bone 

just have it in accidental by animal brought it.          

Table 4.2: The list of frogs common in 
Cambodia (WWF in Cambodia) 
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IV. 1. 3 Fish bones Study 

Cambodian settlements are characteristically riverine, and so fish have had a great historical 

importance in Cambodian society.  A study of fish bones from archaeological remains is therefore 

key to knowing: 

- The traditional culture of using fish, including how humans caught the fish, the fish instruments 

they used for fishing, the environment around a site, the trade or travel of people from the site. 

- To know about the different species, genus and families which were present during the prehistoric 

times.  

- To reconstruct the ecosystem of the site. 

The excavation in 2007, among the fish remains recovered; most predominant species were 

members of the family Channidae, or snakeheads. The second most common group is cat fish, 

represented by at least four families (Pangasidae, Bagridae, Siluridae, and Clariidae), and followed 

by minnows or carps in the family Cyprinidae. The state of preservation of the fish material made it 

impossible to identify the major part of the bones to species level. All the fish families mentioned 

above include several species that have very similar bone morphology. The reconstruction of the 

fish lengths (Table 3) were carried out by comparing excavated bones with reference collection 

skeletons of fish of known sizes by Osteological Guide of Fishes from the Mekong System in 

Cambodia (Voeun, 2006) . 

As the same animal and reptile remains and fish bones were found from different layers. Fish bones 

were found in burials and in sediments from non-burial context. Some fish bones were taken 

directly from the excavation.  Fish bones were encountered from different units, layers and location 

(A, B, C, D, and E).  Most of fish bones collected belong to the Channidae family. 

513 fragments of fish bones were found in 2007 at Phum Snay out of which 365 were identified 

into 9 following families  Channidae: 271 specimens, Pangasiidae: 32 specimens, Cyprinidae: 17 

specimens, Bagridae: 13 specimens, Siluriidae:3 specimens, Clariidae: 5 specimens, Notopteridae: 

4 specimens,  Anabantidae: 17 specimens, Belontidae: 4 specimens (Table: 4.3). And 148 pieces 

were unidentified because of the fragmentations.  

The reconstruction of the fish lengths from fishbone remains was carried out by comparing 

specimens with the skeleton of fish collections of known sizes from our recent collection. After 

identification of the subfossil, most of the bones appeared to be from big-sized fish of Pangasidae, 

Channidae, Bagridae, and Cyprinidea. There were also small-sized and medium-sized fish, however 

the ranging from 20cm to around 48cm in length. The largest specimen found of the family 

Pangasidae was found which measured almost 1.4 meters; two species have been recorded from the 

Cambodian water bodies to reach this size, namely Pangasianodon gigas and Pangasius 

sanitwongsei (Ramboth, 1996: 153, 157).  
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The different sizes of fish bones not only indicate different fish species but also suggest that 

different fishing techniques and different fishing tools were used to obtain these fish (table 4.3 and 

4.4). Furthermore from the fish taxa, the Pangasiidae (Pangasianodon gigas), Channidae (Channa 

micropeltes) and Cyprinidae (Cyclocheilichthys enoglosand Probarbus jullieni) families are living 

in deep water and useful for swimming, and according to very commens of all these species 

remains, we can conclude the people that live in Phum Snay, should be the group of people have the 

height technique and experience to fishing.    

The small fish, for example, which belong to the Anabantidaae, Belontiidae, and Clariidea 

families, live today mostly in sluggish water, rice fields, ponds and small rivers and are caught in 

the dry season with baskets or nets or simply by hand. It is likely that these and medium-sized fish 

were, as today, fished from places around the site, such as from the Preah Net Preah River 

  The big fish, however, like Pangasiidae (1.40cm), Channidae (80cm), Cyclocheilichthys 

(50cm), Mystus (45cm), which were found in sub-fossil during the 2007 Phum Snay excavation 

(Table 4.3) live in deep water.  They would have to have been caught and transported from nearby 

regions such as Stung Sraeng (20-25km from the site), Stung klongkill Borei (10km from the site), 

Stung Kampong Kiasaing (10km from the site), or the Great Lake (45-50km from the site).  

 This analysis of fish bones from Phum Snay indicates that big fish were imported to Phum Snay, 

most likely through short-distance trade.  The analysis further suggests that small and medium-

size fish came from the nearby river and the slow streams of the rice fields that probably then, as 

now, surrounded the site.  Indeed the contention that the prehistoric ecology of Phum Snay is 

similar to today’s is supported by the fact that the seven families of fish found in the 2007 

excavation still remain now (I was cheek several time with the fishman that fishing in Stung 

Sraeng, Stung Kampong Kiasaing and my clloction from Tonle Sap Great Lake), as do the thirteen 

families of fish, three species of turtle and one species of crocodile identified from the faunal 

remains from the 2001, 2002 and 2003 excavations of the site (table 3).  The result from analysis 

of fish bones from Phum Snay shows that in former time people might have used fish for food and 

as offering to the dead person in burial which still can be seen now. Variation of fish sizes 

indicates that big fish must have been imported to Phum Snay. This situation reflects short 

distance trade relations. From living conditions of small fish we can conclude that the site might 

have been surrounded by sluggish and rice fields as it is now. We can also say that the 7 families 

of fish mentioned above existed in former time and still remain now. In the 2001, 2002 and 2003 

excavations 13 fish families were identified but in 2007 only 9 families were identified (table 2). 

Apart from the fish also were found three species of turtle and one crocodile specie which are very 

common in this region.  

Furthermore, in the fish elements I found some kind of fish bones has differences ways 
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cooking for food preparation such as salted fish (maybe they offering dry fish (Trey Ngeate : RtI 

egot) in side the bones see some salt), marinated fish (I found the bone are dark brown color that 

mean its stay in salt solution very long time, according to this case I also brought some modern 

fish bone marinated to compare, and the result are similarity to each other), roosted (I found some 

burn bone), and fish soup (some fish bones we found in the soup bowl) (Figure. 4.34) this method 

to preparation this kind of foods still comment used nowadays. All this discover some I found it 

by microscope observation on assemblage and some see directly.  

All the 9 fishes family that found at Phum Snay 2007(Figure 4.33), are also were found in many 

archaeological site in Cambodia like Metal Age burials from Prei Khmeng and Kos Tamaes, Siem 

Reap Province, which is situated in the Western and in side Barray the dates to around 0 AD (Voeun, 

2005), as well as in samples from Angkor Borei in all layers from 10 to 1 from around 250 BC on 

(Angelar von den driesch and Voeun,2003; Voeun, 2003; for details of the site (see Stark and Bong,  

2001; Bishop et al. 2003), at the late Iron Age burial site Phoum Snay site that excavation 2001-

2003 and 2007 (O'reilly, von den driesch and Voeun, 2006) and Bronze Age shell midden site of 

Samrong Sen (Ly Vanna, 2004). From the note of analysis of Clarias in the archaeological samples 

the pectoral spines were often cut, perhaps because they are dangerous and sharp. 

 
 

A B C

DE

Figure 4.34:  Some kind of culture food preparing and offerings which frequently 
involved of fish, A) Fish soup, B) Salted fish, C) Marinate fish, D) Rooted or smoke fish 

and E) Present day fish preparing but still used the same methods like ancient time.  
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Table 4.3: Identification of minimum number individual 
 

            Fish 
species/genus/family 

             
N. ps 

             
Minimum Number Individual (MNI) 

      
MNI 

Channidae  271 66= 27,  59= 19, 48= 15, 44= 11, 38= 7, 23 = 5, 10 = 3   87
Pangasiidae  32 2  =1, 9= 3, 7= 5, 13=6 17
Cyprinidae 17 5 = 4, 3 = 3, 2= 1, 1=1 11
Bagridae 13 3=2, 5=3, 3= 2, 2=1 8
Siluridae 3 3= 3 3
Notopteridae 4 1=1,  3 = 3 4
Clariidae 5 4=4 4
Anabantidae 17 1=1,  11=3, 5=1 5
Belontidae 4 1=1, 2=2 3

Total 365  142 
 
 
Table 4.4 : Variations in the habitat of fauna at Phum Snay 2007 
 

             
Family 

 
Habitat 

Channidae  standing and sluggish waters of lakes, reservoirs and canals
Pangasiidae  standing water habitats, need well oxygenated water 
Cyprinidae according to species in different habitats; need well 

oxygenated water 
Siluridae according to species in different habitats, often in streams 
Notopteridae standing, sluggish, inundated waters 
Anabantidae sluggish, standing or stagnant waters with dense vegetation 
Bagridae according to species in different habitats, often in streams 
Clariidae in large rivers as well in canals and reservoirs 
Belontidae standing and sluggish water of lakes, reservoirs and canals 

with dense vegetation 
 
 
 

Channidae, 271, 
73%

Clariidae, 5, 1%

Siluriidae, 3, 1%

Notopteridae , 4, 
1%

Bagridae, 13, 4%

Cyprinidae, 17, 5%

Pangasiidae, 32, 
9%

Anabantidae, 17, 
5%

Belontidae:, 4, 1%

Figure 4.38: Graph of elements that represent the fish family 
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Table 4.5: Size Variation of Fish  
 

            Fish 
species/genus/family 

 
TNF 

 
Reconstruction of total lengths in cm 

      
Total 
NMI 

Channidae  
- Channa sp 
- Channa micropeltes 
- Channa striata 
- Channa lucius 
 

271 
 
 

 
66sp (35 – 45cm)= 27 MNI,   59 sp (45-55cm)= 
19MNI,  48sp (50-60 cm) = 15 MNI,    44 sp( 55-
65cm)= 11 MNI  
38sp (65-70 cm) = 7MNI,       23 sp(70- 75cm)= 
5MNI, 10sp (75-80cm)  = 3 MNI 

      87 

Pangasiidae  
-Pangasianodon gigas 
-Pangasianodon 
hypophthalmus 
 

32 
 
 

 
2 sp (130-140cm)= 1MNI 
9 sp  (70-80cm)  = 3 MNI,  
7 sp  (50-60cm)  = 5MNI,      13sp(40-50cm)= 6MNI 

17

Siluriidae 
- Wallago attus 
- Wallago leeri 

 
3 

 
2 sp   (80-110 cm) =2 MNI,       1sp (35-40 cm) = 
1MNI 

3

Notopteridae 
-Notopterus Notopterus 
- Chitala lopis 

 
4 

 
1 sp (75-105 cm) = 1MNI       3sp (25- 30 cm)= 3MNI 4

Cyprinidae 
 -Puntioglites proctozysron 
 - Cyclocheilichthys enoglos 
 - Probarbus jullieni  
 

17 
 
 

 
5 sp (20-25cm)   = 4MNI,  
3sp (35-40cm) = 3MNI,  
2 sp (45-55cm) = 1MNI,  1sp(55- 65cm )= 1MNI 

11

Bagridae 
- Mystus  
-Mystus nemurus  
- Mystus mysticetus  

13 
 
 

 
3 sp (15-25cm) =2MNI,   5sp (25-35cm)=3MNI, 
3 sp (30- 37cm)= 2MNI,   
2 sp (35-40cm) =1MNI 

8

Clariidae 
- Clarias  

 
5 

 
4 sp (25-35cm) = 4MNI 4

Anabantidae 
-Anabas testudineus 
 

 
17 

 
1 sp (20-25cm) =1MNI,11 sp (15-20cm)=3MNI,  
5 sp(10-15cm)  =1MNI 

5

Belontidae 
-Trichogaster pectoralis 
-Trichogaster trichopterus 
 

 
4 
 

 
1 sp (15-17cm)=1MNI, 2 sp (10-15cm)=2MNI 3

Total 365  142 
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Figure 4. 39a: The fish taxa that represent in the Phum Snay assemblages 
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IV.2.1 Skeleton frequencies 

In the frame work of this skeleton frequency, we wanted to understand and able to be seen properties 

of faunal assemblages are the frequencies of every the particular skeletal elements that make up the all 

remains. In order to find uot of quantity of individual of sample, first step we try to short out all 

elements parts each species by calculation or counted by right size or left size. And after compare each 

side of elements by measuring. In the end, we look throught how much proximal and distal part that 

have present in our assemblages. As we known each complete mammal skeleton, have numbers of 

skeletal for example, always consist of two humeri, two scapulae, two femurs, two radii, two 

metacarpal bones…etc. From this accurated number of mammals, it is relative frequencies of skeletal 

parts in an individual; one can predict what should be found in my assemblage that contains, for 

instance 317 specimens (see table in appendix).  

Figure 4. 39b: The fish taxa that present in the Phum Snay assemblages 
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IV.2.2 Size and reconstruction  

According to the size reconstruction, for bovidae, Cervidae, Sus and reptile for me it is not possible to 

do it because I not have enough data or modern reference collection of each species that have found in 

my assemblage. But for the fish it is very easy to do it because around 1 year ago I have collected 

many species that very common found in prehistory site in Cambodia to measurement and its weight 

also (for more detail please see Voeun, 2006).  

The methods employed for reconstruction of size that I do for fish assemblage, first find out the 

species and fish remains and position of bone. After I measured it and compare to the same species of 

modern collection know the length of the fish and record.  

The predominant fish species recovered at Phum Snay are members of the Channidae family, 

snakeheads. The next important group is catfish, represented by at least four families (Bagridae, 

Siluridae, Pangasiidae and Clariidae), and followed by Cyprinidae. Three of the fish bone assemblages 

were found inside pots. In all burials fish bones represent more than one individual of its species: That 

may indicate that we are dealing with the remains of prepared meals for the deceased. 

 

IV.3 The marks observed on the surface of the bones   

In this part, we will study the different change to observe on the surfaces of the bones who interpret all 

the factors intervened since the death of the animal that is itself before or after their burying. The mark 

observed on the surface of the bones is in general terms to study of the postmortem, pre-burial, and 

post-burial histories of faunal remains (Lyman 1994). The marks analysis attempts to reconstruct the 

chronology of a variety of postmortem processes that have produced a faunal assemblage or a subset 

of the assemblage. Many of these processes leave signatures on the surface of bone which, if properly 

identified, are a powerful method of assessing everything form natural and cultural formation 

processes to complex cultural rituals (Lupo, and Schmitt 2004). To know all processes that mention 

above, we study includes different stages that will be described in the following paragraphs. 

 
IV.3.1 Biological marks  

Biological marks, it is study about the changes observed on the bony surface and that is due to the 

biologic factors by plants, bacteria, rodent, mammals, and human that disturb faunal remains from the 

early stage in the formation of the deposit. But in my study, I will focuse on, modification by human, 

carnivore marks, burned bone, rooting etching and weathering.  All this biological marks will be 

present step by in falling. 

 

IV.3.1. Antropic mark  
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IV.3.1.1 Modification by human  

In addition to the size and shape of faunal remains allowing for identification of those cuts of meat 

obtained from remains, taphonomic analysis provides information regarding the types of tools used to 

obtain these cuts. Sawed, chopped, and fractured bones retain signatures of skinning, evisceration, 

disarticulation, and marrow extraction (Lupo, 2004). According to this analysis of this characteristics 

are needed to be studied as well as to keep away from any wrong interpretation. In fact to observation 

or analysis this frame studies we make up by undernes of microscop in laboratory of Ferrara university 

(Fig. appendic) n order to describe the anthropical remains on the surface or the bones to give high 

proved interpretation about these modification as result of the human or it was from other natural 

sources like animal or natural erosion, weathering etc.  

After observation on the mark, we found some different cut mark such as: 

1- Slices marks are characterized by very small incisions, some are “V” shape and “U” shape and the 

groove walls have fine striations parallel to the long axis of the cut. Cut marks are probably made by 

knives during skinning, when disjointing the carcass, or when removing meat before or after cooking 

(Shipman 1981, Reitz and wing 1999-129)(Fig. 4. 36 a). 

2- Scraper mark was found in these assemblages also. Scrape marks are small, shallow cuts running 

down the surface of the element and often are the result of filleting. Cuts and scrapes can be 

distinguished from trampling abrasion and it repetitiveness of the mark on the specimen. The outline 

of the channel and the presence of fine striations found within the wall of the channel itself are also 

diagnostic when SEM is used (Shipman 1981; Shipman and Rose 1983, and Reitz and wing 1999-

129). This mark could be resulting from the removal o meat from the element (Fig. 4. 36b). 

3- In Phum Snay remains we also found Chop or hack marks. From the interpretation of Noe-Nygaard 

1989; Shipman 1981, Reitz and wing 1999-129, the characteristic of this mark, its have a deep, non-

symmetrical “V” shape and lack striations. Hacks tend to cluster around the large joints formed by 

long bones, but are also found on the shafts. The evidence show the large Iron / metal instrument, such 

as a cleaver, axe, sword or other metal tool that have very thin surface shape would be employed as 

the carcass was membered rather than after the meat was cooked (Fig. 4. 36c).   

4- The last mark that we found in Snay assemblage is sawing mark. We found this mark only one 

element that has sawing (Fig. 4.36d).  Problaply ther cut the bones for product some tools. According 

to Noe-Nygaard 1989; Schmid 1972 and Reitz and wing 1999-130, the sawing mark was produced by 

a variety of metal instruments or other tools. sawing marks on compact bone surfaces appear as 

serrations which cross each o at acute angles. An element may be repeatedly scored down its length or 

aro the circumference in preparation for breaking it and to separate the ends f the shaft of long bones. 
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Such modifications made prior to the use of metal s are often called grooved and snapped. Sawing 

metal-toothed tool is indicated by small parallel serrations.  

a 

b 

c 

d 

Figure 4. 40: Bone modifications by human that present in the Phum Snay assemblages, a) 
Slices marks on ulna (Bos juvanicus), b) Scraper mark on ulna (Axis porcinus), c) Chop or hack 

marks on antler (Axis porcinus) and d) Sawing mark on Femur (Cervus unicolor) 
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IV.3.1.2 Carnivore marks   

In this part, we will treat the superficial modifications that carnivore can produce in the rests can be of 

very distinct nature, either physical of gnawing, nibble, bites, extractions, and fractures on the bone 

surface. So the marks made by carnivore teeth are likely to be more numerous and less concentrated 

than human counterparts. They are often associated with multiple punctures containing crushed bone. 

The carnivorous are the big predators capable to generate the important deposits of bone. The marks 

unburied and near surface bone are often subject to alteration by scavenging carnivores. The locations 

of carnivore mark are likely to correlate with methods of dismemberment. In their attempts to remove 

meat from the bone, and even transport the bone itself, carnivore teeth leave characteristic markings 

on the bone surface which can often be identified with the naked eye or minor magnification. 

Certification of carnivore modification of bone reveals important information regarding disposal 

practices as well as environmental conditions ( Lupo, and. Schmitt, 2004 and Lyman, 1994).  

During the carnivores attack the soft parts of the bones, their accumulation tends to have high 

frequencies of shaft splinters and then the carnivore damage can be estimated by calculating the ratio 

between articular ends and diaphysis fragments for each type of long bone. Carnivores use carnassials, 

canines, and incisors and these leave irregular broad grooves and pit like fracture. The most current 

carnivous marks are provoked at the impacts of teeth is the perforations due to the penetration of the 

tooth of the carnivore in the bone, the capules and the furrows flat-bottom are the section is often in 

the shape of “U” or in sorts of curlings (Fig. 4. 37). 

 
 

Figure 4. 41: Bone modifications by carnivous on Humerus in distal part (Bos sauveli) 
that present in the Phum Snay assemblages  
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 IV.3.1.3 Rooting etching and Weathering  

Root etching and weathering, the slow decomposition of bone results in a some what predictable 

alteration of the bone surface. Cracking of the surface, parallel to fiber structure, results in surface 

exfoliation. The loss of the outermost surface causes the bone to have a fibrous appearance, which 

increases in coarseness with increased exposure until the bone loses integrity. In areas of root activity, 

chemicals secreted by roots etch the bone surface and accelerate this weathering process. Bone that 

remains unburied for extended periods of time can also become bleached white by the sun. This 

bleaching also accelerates the weathering process of a bone. 

The roots of many plants excrete humid acid, and often dendrite patterns of shallow grooves on bone 

surfaces. It is interpreted as the result of dissolution by acids associated with the growth and decay of 

roots or fungus in direct contact with bone surfaces (Behrensmeyer 1978:154) (Fig. 4. 38 B). The root 

etching, it is simply for convenience. For consider root etching here under biostratinomy because 

while such etching can occur after bones have been buried, some mosses and lichens grow on bones 

prior to burial and can result in pre-burial root etching.  

Four different kinds of weathering are always considering, unweathered, slight, moderate, and severe. 

For effects of weathering should be the exterior surface shows some degree of superficial longitudinal 

cracking, the flakes cracks  of bone begin to lift from the surface, the smooth exterior begins to take on 

a fibrous quality, and the bone surface to flee away and fall out part by part (rough surface)(Saunders 

1977:108, Lyman, 1994)(Fig. 4. 38A). So the weathering of bone as “the process by which the original 

microscopic organic and inorganic components of bone are separated from each other and destroyed 

by physical and chemical agents operating on the bone in situ, either on the surface or within the soil 

zone. Weathering involves the decomposition and destruction of bones as part of the normal process of 

nutrient recycling in and on soils (Behrensmeyer 1978:150). 

 

 

A B 

Figure 4. 42: Bone 
modifications by rooting 
etching and weathering that 
present in the Phum Snay 
assemblages,  
 

A). Detail of weathering stage, 
uper is flaking of outer surface 
of Tibia (Bos primigenius) and 
lower is extensive exfloliation 
on Antler (Axis porcinus) 
 

B). Rooting etching on an Ulna 
of Axis porcinus and (uper) and 
lower on ulna (Cervus unicolor) 
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Figure 4.43: a) the Bone burnt to destroy the natural surface and loss natural structure (The 
mandible of Wild Water buffalo (Bubalus arnee)), b) the burnt bone under relatively low 

temperatures is black (Tibia of Bos javanicus) 

a  b 

IV.3.1.4 Burned bone 

The burnt bones have been discovered in Phum Snay are 11% of hold assemblages. Most of them are 

foud in different part of skeleton. Consider to the bone in contact with heat or fire for a relatively short 

duration of time, bone becomes charred or blackened. Bone that is in contact with heat for long 

periods of time or is repeatedly heated and cooled attains the white appearance of calcined bone. The 

effect of burning on the resiliency of bone varies with animal class, skeletal element, and intensity of 

the burning. Documentation of burned bone signatures allows for analysis of cooking and disposal 

practices (Lyman 2001, Karen D. Lupo, and Dave N. Schmitt, 2004).  

When bone is burnt, but particularly under hottest conditions, it shrinks. Specimens burned under 

different intensities of heat appear differently that means, it will be destroyed by the natural surface or 

lose natural structure (Fig. 4.39a). Bone burnt under relatively low temperatures is black (Fig. 4.39b) 

because organic components are becaming carbonized. Complete oxidation of the organic component 

of bone which contributes to its flexibilities leaves only the brittle mineral component. Complete 

oxidation of the organic component produces calcined bone (Roberts et al 2002, Reitz & Wing 1999, 

Lyman 2001) 

If we compare the burnt bone Snay assemblage with the experiment of Alhaique (1997) showed that 

temperatures did not exceed high than 85oC around the bone, so the roasting or baking of prepaire this 

food times are generally short. According to the percent 11% of burnt bone of the fauna remains, we 

try to make conclude that the people that lived on this site may be like to prepare the food by roasting 

or baking.  . 
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IV.3.2 Non biological marks  

 

A variety of additional marks indicators can be used to obtain a more complete understanding of a 

faunal assemblage and its creation.The non biological marks important taphonomic indicator is the 

association of skeletal elements and animal, which can reveal redeposition events during excavation 

and during the post archeaology. Related artifact and ecofact analysis as well as a study of the changes 

in soil microstratigraphy within a feature can reveal the sequence of depositional events that have 

occurred. 

We observed marks of present change on the surface of the bones that identifies the different climatic 

factors and modification that intervened on the bony assembly before, during and after the burying. 

The aspect of the cortex, we distinguished 5 levels of change in general of the state of conservation on 

the bony surface. On these 5 levels such as the cortex is again in good state of conservation, the 

presence of small holes that testifies a light change physicochimique, the presence of big widened 

change, the cortex altered but even visible in part, and the inexistent surface.   

                 

As archaeological excavation is part of the taphonomic history of an assemblage, the effects of 

excavation and recovery are an integral part of taphonomic analysis. Surface marks and breaks that 

occur during and after excavation are easily identified (fig 4. 40). Together with an assessment of the 

recovery techniques used, (screen aperture size, excavation tools used, stransport, cleaning .etc.) an 

analysis of the excavations impact on the representativeness of the assemblage can proceed.  

 

 

  

 
 
 
 
 
 
 
 
 
 
 
 
 

 

  

Figure 4. 44:  Examples of Bone modifications by non biological 
marks,  

its presence in the Phum Snay assemblages
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IV.4 Analysis of Zooarchaeological of data  

 IV.4.1 Quantification  

We present succinctly here the units of quantification used at the time of this work.In 

zooarchaeological Quantification Number of Identifiable Specimens (NISP), also termed Total Number 

of Fragments (TNF) (see table 4.3), calculations are used to estimate relative abundance of species. 

Recent research has shown that NISP calculations are taphonomically erroneous and generally 

misleading (Lyman 2001, Karen D. Lupo, and Dave N. Schmitt, 2004). However, us given NISP past 

popularity, calculations using this method is provided for the basis of comparison with previously 

analyzed assemblages. A degree of mending of bone fragments with recent breaks is undertaken to 

strengthen the usefulness of the TNF data for my assemblage.This last unit divides herself anatomically 

in "Number of Determined Rests (and non taxonomiquement) NRDa" and "Number of Determined 

Rests Anatomically and Taxonomiquement (NRDt)". The "Minimum Number of individuals (NMI) is 

"the minimal number of animals that one can individualize in a given bony whole (see Table 4.5). This 

number is lower or equal to the real Number of present individuals in the assembly, that is he same 

lower or equal to the "Initial Number of individuals.  

  IV.4.2 Synthesis  
 
The Phum Snay site has become famous throughout the region and is considered to be one of the most 

important sites for archaeozoological study not only in Cambodia, but also in mainland and Southeast 

Asia. The excavated area is large, yet the samples studied represent only a portion of the material 

recovered from the site and an even smaller portion of the bones actually abandoned by the people 

who occupied Phum Snay.  Nonetheless, the samples studied allow us to give a glimpse some of the 

behaviors and technical traditions of these people. Considers to the results of 317 elements that have 

been identified, Bovidae families were present 37% and Cervidae family on 35, 6%, and other species 

as the Suidae (Sus scrofa) 17%, the turtle and tortoise 7% in 5 differences species, the canis .sp 2%, 

the crocodylus siamensis 1%, and the frog (Rana .sp) 0.4% were consumed by peapole that live in 

Snay sit. Besides all mammal and reptitle that have montion above, the fish represent the largest 

amount at Phum Snay The obvious differences in consumption may also reflect the natural distribution 

of the species present at Phum Snay, for people would have consumed the taxa most prevalent in their 

near environment.  Furthermore, the people who occupied Phum Snay brought to their settlement 

those taxa from the region that seemed most appropriate for exploitation.    

Judging from the preferred habitat of the fishes identified at Phum Snay, it becomes evident that the 

overwhelming bulk of them are fish that are found today in shallow, standing and sluggish water; 

indeed, over 90% of the fish bones come from the relatively few species currently harvested from the 
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waterways in rice paddies. Although water-level changes in natural habitats occupied by the same 

species vary greatly depending upon the season, these fish are available year-round. The low-lying 

floodplains that currently surround Phum Snay village could also have offered extensive fishing 

grounds for the ancient fishermen.  So the results of this analysis of faunal remains suggest that the 

environment of Phum Snay during the Iron Age could have been very different to that of the present 

day, with floodplains regularly inundated during the rainy season.  

As for hunting and fishing implements, no remains have been found at the Phum Snay site, but 

comparisons with modern ethnographic implements are suggestive.Today, rural Cambodia fishermen 

use a variety of simple and complex fishing gear (Fig.4.41) to catch fish living in swamps and rice 

paddies, such as Channidae, Anabantidae, and Clariidae.  Clariidae, in particular, may be caught with 

the bare hands or with simple tools such as knives, spears, and baskets.  Large catches may be 

facilitated by a number of traditional techniques, often involving communal participation.  A useful 

method in the rainy season is the installation of fish fences or barriers, along which diverse sorts of 

nets and traps may be placed.  In the dry season, fish may be trapped in shallow water by making dams 

or barriers out of mud and plant material, by bailing the water out of a pond or swamp that is drying 

up, or by stirring up the mud so that the fish become asphyxiated and can be caught easily in bamboo 

plunge traps, if we compaire to other site (Author’s personal experience).   

The archaeological record for Southeast Asia shows many variations of economies based on rice, 

cattle, pig and water buffalo breeding, fishing and collecting and hunting of wild ungulates 

(Higham,1989). Burial rituals in prehistoric sites in northeastern Thailand are broadly similar to those 

at Phum Snay, in that the offerings are similar and placed in a similar way.   

 

 

 
 

 

   
 

Fig.4.41:  Means used by modern Cambodian fishermen at Phum Snay to 
catchfish in rice-field swamps, including simple and complex fishing 
gear, bare hands and baskets (Photo: Voeun, 2007) 
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CONCLUSION 
 
 

The faunal assemblage from Phum Snay is comprised of two different components: first, animal bones 

offered as graves goods and, second, other bone fragments originating from settlement activities.  It 

remains doubtful, however, as to whether the second set of bones is contemporaneous with the first.  

The animal bones as graves goods exhibits some very characteristics features. The mammal like dog 

and cattle (Bos taurus) remains exclusively derive from domesticated and wild animals including 

Water Buffalo, Gaur, Kouprey, Boar, Dear and respectively, crocodile, turtle and tortoise.But fish are 

also incorporated in the grave cult; judging from the species composition and size of the fishbones 

studied, they most likely derive from prepared meals like fish soup, salted fish, marinated fish, or 

smoked fish.   

With regard to the mammal remains, it is evident from the burials uncovered in the 2007 excavations 

that complete forelimbs of large bovidae; cervidae and pig were deposited from the scapula to the toe-

bones.  In the 19 burials from locations A, B, C and D, these burial gifts were in most cases laid down 

on the left side of the buried person, to the left of his head, his feet or his torso.  In the 18 burials from 

location E, the forelimbs were nearly all placed on the individual’s right side. According to the 

exploitation of the burials grave offerings left or right side of mammal assembles in difference area of 

the site, we think may be in the former time the people in Phum Snay site they have two groups, and 

when they go to hunting to gather and after they divide the meat in different part (one group on left 

and other on right). The bones of buffalo were those of only adult animals, but cattle were offered as 

both adult and young (i.e., almost fully grown) animals, and pig bones represent young and older 

animals.The animal bones found in non-burial (pit) contexts reveal a broad-spectrum foraging 

economy that exploited a wide range of ecosystems: forests, grass and marshlands, rivers and 

inundated fields, resulting in the catch of deer, boar, smaller carnivores, cranes, tortoises, turtles, 

crocodiles and fish. The majority of prey was Kouprey, wild water buffalo, deer, and boar, which are 

adapted to jungles forests. The site’s current environment of a built landscape with cultivated fields is 

incompatible with forest dwelling.Thus; a more forested area may have existed in prehistoric time. On 

the other hand, if crop cultivation during the late-prehistoric habitation of Phum Snay was as intensive 

and extended as today, these forest species must have been hunted in the areas far away. 

The archaeological record for Southeast Asia shows many variations of economies based on rice, 

cattle, pig and water buffalo breeding, fishing and collecting and hunting of wild ungulates (Higham 

1989). Burial techniques suggest rituals similar to those observed in Phum Snay, but also different 

rituals. Our analysis offers impressionistic evidence that the burial rites in Phum Snay may have a very 

long tradition, given the fact that all these comparative data date from approximately 500BC to 500 

AD.  From the results of this study, we can conclude that the taxa that existed around the site in 
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Fig.4.46: Environmental Reconstruction at Phum Snay site (Photo: Voeun, 2008) 

prehistoric time have, today, mostly disappeared. The most likely reason is the increased human use of 

the land, particularly the falling of the jungle forest to create rice fields that extend into the far 

distance.  To survive, the prehistoric taxa would have to change in size, from big to small, or find a 

new habitat.  Because the environment and climate completely change and human increast, exspecialy 

nowadays no jungle forest anymore around the side (include in the far distance also). All the taxa that 

can survive are change the zise (from big to small) and habitat.   

Other results from the study show us that the prehistoric inhabitants of Phum Snay obtained food 

through plant collecting, farming, hunting, fishing and domesticated animals and engaged in regional 

exchange as well as trade in goods from a good distance away, for the carnelian and agate beads found 

at Phum Snay are not products of this region.Finally, the burial culture suggests two wealth- or 

prestige-based ranks of people, for one zone contains burials with many grave goods, and the other 

consists in burials with few offerings (Fig. B).   

Although articles by O’Reilly, A.D. Driesch, and Vuthy Voeun (2006) have discussed the faunal 

remains from the 2001-2003 excavations of Phum Snay, this study marks the first time that a detailed 

scientific analysis of faunal remains in Cambodia has been conducted. Thus this study contributes 

important information concerning the lifestyle of people in an Iron Age, pre-Angkorian Cambodian 

habitation. It is hoped that these data will be available to all students and scholars in the future who 

will be working with faunal remains at archaeological sites throughout the country. 
 

 In the future, if I have the chance to continue this research work at Phum Snay, I will seek to expand 

my knowledge about ancient animal habitats, hunting methods and their significance in the economy 

of prehistoric populations.  I will continue my work on mammal bones, of which there are still a 

thousand more in Cambodia to be studied, and expand my work to the faunal remains of 

archaeological excavation sites around Phum Snay. It would be desirable to study remains from other 

excavations site in the greater region, and I would especially welcome the opportunity to study the 

animal bones found at the many sites in the Angkor region.  
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Appendix                             
 

Table 4.6: The identification and measurements of Gaur (Bos gaurus)  

 
NISP 

Nature of fauna 
assemblages Bd Gl Ht/th Species Family English name 

267.   Phalange 48.9 77.1 45 Bos gaurus BOVIDAE Gaur  
312.   Phalange 41   38 Bos gaurus BOVIDAE Gaur  
16.   Phalange       Bos gaurus BOVIDAE Gaur  
100.   Phalange 33 65 48.4 Bos gaurus BOVIDAE Gaur  
286.   Phalange 47.7 61 36.6 Bos gaurus BOVIDAE Gaur  
269.   Tarsal 75     Bos gaurus BOVIDAE Gaur  
262.   Astragalus  47.3 71.4 64.5 Bos gaurus BOVIDAE Gaur  
268.   Calcanues  62.7 120.3 45 Bos gaurus BOVIDAE Gaur  
288.   Femerus 110.3   80 Bos gaurus BOVIDAE Gaur  
69.   Femerus 52.4   42 Bos gaurus BOVIDAE Gaur  
264.   Femerus 70.3   39.3 Bos gaurus BOVIDAE Gaur  
179.   Humerus 107 160.6   Bos gaurus BOVIDAE Gaur  
218.   Humerus 150.8   90.4 Bos gaurus BOVIDAE Gaur  
145.   Incisor 20.2   45.5 Bos gaurus BOVIDAE Gaur  
146.   Incisor 21   47.3 Bos gaurus BOVIDAE Gaur  
151.   Incisor 21   52 Bos gaurus BOVIDAE Gaur  
173.   Incisor     14.3 Bos gaurus BOVIDAE Gaur  
220.   Mandibular 31.8   14 Bos gaurus BOVIDAE Gaur  
9.   Molar 28   62 Bos gaurus BOVIDAE Gaur  
261.   Molar 40.4     Bos gaurus BOVIDAE Gaur  
85.   Molar        Bos gaurus BOVIDAE Gaur  
17.   Radius 68.6   42.2 Bos gaurus BOVIDAE Gaur  
20.   Radius 70.2   22.7 Bos gaurus BOVIDAE Gaur  
130.   Radius  88.3   48 Bos gaurus BOVIDAE Gaur  
113.   Rib     41 Bos gaurus BOVIDAE Gaur  
153.   Tibia   111.2     Bos gaurus BOVIDAE Gaur  
260.   Vertebra torasic  54.2 76.5   Bos gaurus BOVIDAE Gaur  

 
Table 4.7: The identification and measurements of Kouprey (Bos sauveli)  

NISP Nature of fauna 
assemblages Bd Gl Ht/th Species Family English name 

78.   1 phalange 43.2 71.4 25 Bos sauveli  BOVIDAE Kouprey 
204.   2 phalange  45.3 65.3 30 Bos sauveli  BOVIDAE Kouprey 
19.   3 phalange   65.5 61.2 Bos sauveli  BOVIDAE Kouprey 
263.   Astragalus  44.2 69.5 47.8 Bos sauveli  BOVIDAE Kouprey 
83.   Calcanueus 38.4   27 Bos sauveli  BOVIDAE Kouprey 
332.   Femerus 33.4   29.3 Bos sauveli  BOVIDAE Kouprey 
81.   Femerus 68   37.5 Bos sauveli  BOVIDAE Kouprey 
192.   Humerus 70.3   39.8 Bos sauveli  BOVIDAE Kouprey 
143.   Molar 32.6   46.3 Bos sauveli  BOVIDAE Kouprey 
75.   1 phalange 34.2 54.2   Bos sauveli  BOVIDAE Kouprey 
291.   Radius  33.5 60.4 30.5 Bos sauveli  BOVIDAE Kouprey 
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Table 4.8: The identification and measurements of Banteng (Bos javanicus)  

NISP Nature of fauna 
assemblages Bd Gl Ht/th Species Family English name 

38.   Calcaneus  22   18 Bos javanicus BOVIDAE Banteng 
309.   Calcanueus 40 80.9 34 Bos javanicus BOVIDAE Banteng 
305.   Calcanueus 36.7   34.5 Bos javanicus BOVIDAE Banteng 
284.   Femerus 40   26 Bos javanicus BOVIDAE Banteng 
71.   Femerus 43     Bos javanicus BOVIDAE Banteng 
115.   Metacarpal 44.2    30.5 Bos javanicus BOVIDAE Banteng 
180.   Metatarsal 42.2    32  Bos javanicus BOVIDAE Banteng 
150.   Molar 28.3   13 Bos javanicus BOVIDAE Banteng 
154.   Radius 77   48.6 Bos javanicus BOVIDAE Banteng 
158.   Radius  81   47 Bos javanicus BOVIDAE Banteng 
273.   Tibia 53   32  Bos javanicus BOVIDAE Banteng 
125.   Ulna 51   20.5 Bos javanicus BOVIDAE Banteng 

 
Table 4.9: The identification and measurements of domesticate cattle (Bos taurus)   

NISP Nature of fauna 
assemblages Bd Gl Ht/th Species Family English name 

230. Phalange 34 68.5 28 Bos taurus BOVIDAE Cattle 
205.   Phalange 42.2 58.4 29 Bos taurus BOVIDAE Cattle 
63.   Phalange   90.3 50.5 Bos taurus BOVIDAE Cattle 
177.   Astragalus  44 63.2 34 Bos taurus BOVIDAE Cattle 
330.   Calcanueus 22   18 Bos taurus BOVIDAE Cattle 
274.   Femerus 39   18 Bos taurus BOVIDAE Cattle 
70.   Femerus     18  Bos taurus BOVIDAE Cattle 
228.   Femerus     35 Bos taurus BOVIDAE Cattle 
112.   Femeruus     36   Bos taurus BOVIDAE Cattle 
32.   Mandibular 21.4   25 Bos taurus BOVIDAE Cattle 
176.   Metatarsal 43.2   27 Bos taurus BOVIDAE Cattle 
94.   Molar 19.8   17.9 Bos taurus BOVIDAE Cattle 
222.   Molar 25   31 Bos taurus BOVIDAE Cattle 
22.   Molar  16.4   18.7 Bos taurus BOVIDAE Cattle 
186.   Molar  25.6   22.2 Bos taurus BOVIDAE Cattle 
93.   Patella 18.8 32.3   Bos taurus BOVIDAE Cattle 
64.   Patella 30     Bos taurus BOVIDAE Cattle 
161.   Pelvic  50     Bos taurus BOVIDAE Cattle 
119.   Radius 48.3 145.5 28.5 Bos taurus BOVIDAE Cattle 
128.   Radius  46.3   30 Bos taurus BOVIDAE Cattle 
166.   Radius  72   45 Bos taurus BOVIDAE Cattle 
92.   Rib 18   28 Bos taurus BOVIDAE Cattle 
33.   Rib 22     Bos taurus BOVIDAE Cattle 
44.   Rib 22   11.5 Bos taurus BOVIDAE Cattle 
123.   Semilum 21 28.4   Bos taurus BOVIDAE Cattle 
310.   Tibia 38 72.3 18 Bos taurus BOVIDAE Cattle 
157.   Tibia 40.5     Bos taurus BOVIDAE Cattle 
90.   Tibia      17.3 Bos taurus BOVIDAE Cattle 
127.   Tibia 27.3     Bos taurus BOVIDAE Cattle 
299.   Tibia       Bos taurus BOVIDAE Cattle 
62.   Tibia       20.4 Bos taurus BOVIDAE Cattle 
79.   Ulna 37   19 Bos taurus BOVIDAE Cattle 
225.   Ulna 48.2   25  Bos taurus BOVIDAE Cattle 
39.   Vertebra Lumber  38.2   19 Bos taurus BOVIDAE Cattle 
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Table 4.10: The identification and measurements of wild Water Buffalo (Bubalus arnee)  

NISP Nature of fauna 
assemblages Bd Gl Ht/th Species Family English name 

138.   1 phalange 28.6 53.7 22.4 Bubalus arnee BOVIDAE Water Buffalo 
235.   1 phalange 45 78.3 40 Bubalus arnee BOVIDAE Water Buffalo 
101.   3 phalange 67.3 78.5   Bubalus arnee BOVIDAE Water Buffalo 
212.   Calcanueus 40   25  Bubalus arnee BOVIDAE Water Buffalo 
77.   Femerus 40   29 Bubalus arnee BOVIDAE Water Buffalo 
190.   Femerus     53 Bubalus arnee BOVIDAE Water Buffalo 
163.   Horn core       Bubalus arnee BOVIDAE Water Buffalo 
74.   Humerus  95.3     Bubalus arnee BOVIDAE Water Buffalo 
60.   Metartasal 70.5   60.3 Bubalus arnee BOVIDAE Water Buffalo 
223.   Molar 32   63 Bubalus arnee BOVIDAE Water Buffalo 
219.   Molar 39   68 Bubalus arnee BOVIDAE Water Buffalo 
34.   Molar     28 Bubalus arnee BOVIDAE Water Buffalo 
52.   Molar     61.5 Bubalus arnee BOVIDAE Water Buffalo 
182.   Molar  28.6   57.2 Bubalus arnee BOVIDAE Water Buffalo 
183.   Molar  30   53.3 Bubalus arnee BOVIDAE Water Buffalo 
215.   Molar  31.5   67 Bubalus arnee BOVIDAE Water Buffalo 
57.   Molar      40.5 Bubalus arnee BOVIDAE Water Buffalo 
202.   Pelvic        Bubalus arnee BOVIDAE Water Buffalo 
59.   Radius  70.2   53.2 Bubalus arnee BOVIDAE Water Buffalo 
340.   Rib 25.5   38.3 Bubalus arnee BOVIDAE Water Buffalo 
43.   Rib 31.2   12.5 Bubalus arnee BOVIDAE Water Buffalo 
191.   Tibia 101.2   63.5 Bubalus arnee BOVIDAE Water Buffalo 
35.   Ulna 55.9 52.5 32.3 Bubalus arnee BOVIDAE Water Buffalo 
102.   Vertebra Lumbar  80.2     Bubalus arnee BOVIDAE Water Buffalo 
 
 
Table 4.11: The identification and measurements of Serow (Nemorhaedus sumatraensis)    

NISP Nature of fauna 
assemblages Bd Gl Ht/th Species Family English 

name 
86.   2 phalange 25.7 41 22.5 Nemorhaedus sumatraensis  BOVIDAE  Serow     
306.   Femeruus 40   17 Nemorhaedus sumatraensis  BOVIDAE  Serow     
144.   Humur 30.3   22.5 Nemorhaedus sumatraensis  BOVIDAE  Serow     
116.   Metartasal   27.3   18.7 Nemorhaedus sumatraensis  BOVIDAE  Serow     
321.   Metatarsal 26   17 Nemorhaedus sumatraensis  BOVIDAE  Serow     
165.   Metatarsal 68   35 Nemorhaedus sumatraensis  BOVIDAE  Serow     
315.   Radius 27   11 Nemorhaedus sumatraensis  BOVIDAE  Serow     
139.   Radius  30.2   20 Nemorhaedus sumatraensis  BOVIDAE  Serow     
21.   Rib 14.2   15.6 Nemorhaedus sumatraensis  BOVIDAE  Serow     
227.   Tibia 28   19 Nemorhaedus sumatraensis  BOVIDAE  Serow     
147.   Tibia  30   20 Nemorhaedus sumatraensis  BOVIDAE  Serow     
148.   Ulna 28   12 Nemorhaedus sumatraensis  BOVIDAE  Serow     
287.   Unidentify     49 Nemorhaedus sumatraensis  BOVIDAE Serow     
316.   Unidentify 48   27 Nemorhaedus sumatraensis  BOVIDAE Serow     
84.   Vertebra Lumbar        Nemorhaedus sumatraensis  BOVIDAE Serow     
120.   Vertebra Toracit         Nemorhaedus sumatraensis  BOVIDAE Serow     
131.   Vertebra Torathic   40.5   47.6 Nemorhaedus sumatraensis  BOVIDAE Serow     
304.   Vetebrate       Nemorhaedus sumatraensis  BOVIDAE Serow     
325.   Vetebrate        Nemorhaedus sumatraensis BOVIDAE Serow     
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Table 4.12: The identification and measurements of Asiatic Jackal   and Dhole 

NISP Nature of fauna 
assemblages Bd Gl Ht/th Species Family English name 

108.   Canine 9.4   13.2 Canis aureus CANIS Asiatic Jackal    
110.   Mandibular 18.5   11.3 Canis aureus CANIS Asiatic Jackal   
105.   Canine 9   12.5 Cuon alpinus CANIS Dhole 
257.   Mandibula 18.5   11.4 Cuon alpinus  CANIS Dhole 
256.   Mandibula 18.7   6.1 Cuon alpinus  CANIS Dhole 

 
Table 4.13: The identification and measurements of Eld's Deer (Cervus eldi)   

NISP Nature of fauna 
assemblages Bd Gl Ht/th Species Family English name 

241.   Phalange 12.5 3.46 7.8 Cervus eldi CERVIDAE Eld's Deer    
224.   Phalange 18 35.5 11 Cervus eldi CERVIDAE Eld's Deer    
36.   Phalange 19.7   14 Cervus eldi CERVIDAE Eld's Deer    
197.   Mandibula 11.5   10.3 Cervus eldi CERVIDAE Eld's Deer    
76.   Metacarpal       Cervus eldi CERVIDAE Eld's Deer    
87.   Metacarpal  18.5   15.7 Cervus eldi CERVIDAE Eld's Deer    
72.   Metartasal 18.3   15.4 Cervus eldi CERVIDAE Eld's Deer    
333.   Molar 30   28.2 Cervus eldi CERVIDAE Eld's Deer    
198.   Molar  22.4   30 Cervus eldi CERVIDAE Eld's Deer    
 
 
Table 4.14: The identification and measurements of Muntjac (Muntiacus muntjak ) 

 
 
Table 4.15: The identification and measurements of Crocodile, Human, and Frog 

NISP Nature of fauna 
assemblages Bd Gl Ht/th Species Family English name 

135. Mandibula 30.2  22.2 Crocodylus siamensis CROCODYLIDAE Crocodile 
18. Metacarpal 19.4  12.4 Crocodylus siamensis CROCODYLIDAE Crocodile 
137. Osteoderm 31.3   Crocodylus siamensis CROCODYLIDAE Crocodile 
328.   Articulation        mandible fragment HOMINID Human  
324.   Femeruus 8.7  50.4 Rana catesbeiana  RANNANIDAE Frog 

 
 
 
 
 

NISP Nature of fauna 
assemblages Bd Gl Ht/th Species Family English name 

133.   Antler 27.3   19 Muntiacus muntjak CERVIDAE  Muntjac    
12.   Astragalus  21 31.5 18.2 Muntiacus muntjak CERVIDAE  Muntjac    
308.   Calcanueus 48   36 Muntiacus muntjak CERVIDAE  Muntjac    
2.   Femerus 20.5   10.15 Muntiacus muntjak CERVIDAE  Muntjac    
142.   Femerus      10 Muntiacus muntjak CERVIDAE  Muntjac    
199.   Mandibula 17.2 9.3 6 Muntiacus muntjak CERVIDAE  Muntjac    
200.   Mandibula 21   14.3 Muntiacus muntjak CERVIDAE  Muntjac    
252.   Metacarpal     10 Muntiacus muntjak CERVIDAE  Muntjac    
47.   Rib 7   5.5 Muntiacus muntjak CERVIDAE  Muntjac    
48.   Rib 7.2   6 Muntiacus muntjak CERVIDAE  Muntjac    
98.   Rib 8   7.3 Muntiacus muntjak CERVIDAE  Muntjac    
244.   Vertebra Lumbar  31   28  Muntiacus muntjak CERVIDAE  Muntjac    
307. w Unidentify 28  14 Muntiacus muntjak CERVIDAE  Muntjac    
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Table 4.16: The identification and measurements of Hog Deer (Axis porcinus)  
 
NISP Nature of fauna 

assemblages Bd Gl Ht/th Species Family English name 

3.   Antler 20.4   20 Axis porcinus CERVIDAE Hog Deer    
103.   Antler 28.3   17 Axis porcinus CERVIDAE Hog Deer    
40.   Antler 31     Axis porcinus CERVIDAE Hog Deer    
187.   Antler 25   23  Axis porcinus CERVIDAE Hog Deer    
66.   Astragalus  19.2 40.3   Axis porcinus CERVIDAE Hog Deer    
6.   Astragalus  20.7 40.2 20.25 Axis porcinus CERVIDAE Hog Deer    
97.   Astragalus  20.8 32.9 29.8 Axis porcinus CERVIDAE Hog Deer    
68.   Calcaneus 20   17 Axis porcinus CERVIDAE Hog Deer    
67.   Calcaneus 26.3 70.3 18.2 Axis porcinus CERVIDAE Hog Deer    
61.   Calcaneus 27.3   19.2 Axis porcinus CERVIDAE Hog Deer    
15.   Calcaneus 30.2   28 Axis porcinus CERVIDAE Hog Deer    
237.   Calcanues 25 60 20 Axis porcinus CERVIDAE Hog Deer    
226.   Calcanueus     28 Axis porcinus CERVIDAE Hog Deer    
24.   Femeruus 37.3   20 Axis porcinus CERVIDAE Hog Deer    
1.   Humerus 20.9     Axis porcinus CERVIDAE Hog Deer    
149.   Mandibula 15 17 20 Axis porcinus CERVIDAE Hog Deer    
236.   Mandibula 18.3 17.8 8.4 Axis porcinus CERVIDAE Hog Deer    
320.   Mandibula 18.4   13 Axis porcinus CERVIDAE Hog Deer    
276.   Mandibula 23     Axis porcinus CERVIDAE Hog Deer    
8.   Mandibular        Axis porcinus CERVIDAE Hog Deer    
258.   Metacarpal     11.4 Axis porcinus CERVIDAE Hog Deer    
126.   Metacarpal 15.3 38 12.7 Axis porcinus CERVIDAE Hog Deer    
4.   Metacarpal 20.2   14.3 Axis porcinus CERVIDAE Hog Deer    
96.   Metacarpal 22.2   m 15.3 Axis porcinus CERVIDAE Hog Deer    
14.   Metartasal 21.3   14 .2 Axis porcinus CERVIDAE Hog Deer    
271.   Metartasal 27   th 14 Axis porcinus CERVIDAE Hog Deer    
171.   Metatarsal 19.8 19.3 26.7 Axis porcinus CERVIDAE Hog Deer    
99.   Metatarsal 24.2   16 Axis porcinus CERVIDAE Hog Deer    
7.   Molar 17.4   18.3 Axis porcinus CERVIDAE Hog Deer    
23.   Molar 19.3   20 Axis porcinus CERVIDAE Hog Deer    
211.   Molar 20   22 Axis porcinus CERVIDAE Hog Deer    
51.   Molar 22   22.5 Axis porcinus CERVIDAE Hog Deer    
91.   Radius 30.6 29.4 160 Axis porcinus CERVIDAE Hog Deer    
49.   Rib 12   5 Axis porcinus CERVIDAE Hog Deer    
5.   Rib      13.4 Axis porcinus CERVIDAE Hog Deer    
248.   Skull part       Axis porcinus CERVIDAE Hog Deer    
217.   Ulna 36    21 Axis porcinus CERVIDAE Hog Deer    
245.   Skull part       Axis porcinus CERVIDAE Hog Deer    
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Table 4.17:  The identification and measurements of Sambar (Cervus unicolor ) 

NISP Nature of fauna 
assemblages Bd Gl Ht/th Species Family English name 

311.   Phalange       Cervus unicolor CERVIDAE Sambar  
11.   Phalange 20.5 47.6 14.6 Cervus unicolor CERVIDAE Sambar  
122.   Antler 26.3   23.7 Cervus unicolor CERVIDAE Sambar  
178.   Antler 43.2   23.6 Cervus unicolor CERVIDAE Sambar  
184.   Antler       Cervus unicolor CERVIDAE Sambar  
239.   Antler       Cervus unicolor CERVIDAE Sambar  
242.   Antler     31 Cervus unicolor CERVIDAE Sambar  
275.   Antler     16 Cervus unicolor CERVIDAE Sambar  
297.   Antler       Cervus unicolor CERVIDAE Sambar  
298.   Antler       Cervus unicolor CERVIDAE Sambar  
303.   Antler       Cervus unicolor CERVIDAE Sambar  
42.   Astragalus  21   33 Cervus unicolor CERVIDAE Sambar  
53.   Astragalus  25.9 44.5 41.3 Cervus unicolor CERVIDAE Sambar  
234.   Femerus     14.4 Cervus unicolor CERVIDAE Sambar  
240.   Femeruus     13 Cervus unicolor CERVIDAE Sambar  
174.   Femeruus 23.7   15.7 Cervus unicolor CERVIDAE Sambar  
231.   Femeruus     16 Cervus unicolor CERVIDAE Sambar  
249.   Humerus 38     Cervus unicolor CERVIDAE Sambar  
210.   Humerus       Cervus unicolor CERVIDAE Sambar  
238.   Humerus       Cervus unicolor CERVIDAE Sambar  
162.   Humerus  34   19 Cervus unicolor CERVIDAE Sambar  
160.   Humerus  34   22 Cervus unicolor CERVIDAE Sambar  
246.   Humrus 40   18.5 Cervus unicolor CERVIDAE Sambar  
80.   Metatarsal 33.4   19 Cervus unicolor CERVIDAE Sambar  
259.   Metatarsal     22 Cervus unicolor CERVIDAE Sambar  
196.   Molar 14.5   16.5 Cervus unicolor CERVIDAE Sambar  
338.   Molar 14.5   18 Cervus unicolor CERVIDAE Sambar  
25.   Molar 17.8   20 Cervus unicolor CERVIDAE Sambar  
209.   Molar 18     Cervus unicolor CERVIDAE Sambar  
221.   Molar 22   22 Cervus unicolor CERVIDAE Sambar  
50.   Molar 28   22.2 Cervus unicolor CERVIDAE Sambar  
337.   Molar 31   21 Cervus unicolor CERVIDAE Sambar  
28.   Molar     20 Cervus unicolor CERVIDAE Sambar  
336.   Molar     17 Cervus unicolor CERVIDAE Sambar  
41.   Molar  16   21 Cervus unicolor CERVIDAE Sambar  
88.   Rib 10.2   8 Cervus unicolor CERVIDAE Sambar  
175.   Rib 18.8   22.6 Cervus unicolor CERVIDAE Sambar  
194.   Scapula 31.4     Cervus unicolor CERVIDAE Sambar  
283.   Tibia 28   12 Cervus unicolor CERVIDAE Sambar  
250.   Tibia     11 Cervus unicolor CERVIDAE Sambar  
121.   Ulna 18.2   12.2 Cervus unicolor CERVIDAE Sambar  
203.   Vertebra atlas  37.5     Cervus unicolor CERVIDAE Sambar  
95.   2 phalange 20.4 19.7 44.6 Cervus unicolor CERVIDAE Sambar  
247.   Antler 22     Cervus unicolor CERVIDAE Sambar  
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Table 4.18: The identification and measurements of Pig (Sus scrofa)   

NISP Nature of fauna 
assemblages Bd Gl Ht/th Species Family English name 

188.   1 Phalange  14.3 48 12 Sus scrofa  SUIDAE Boar  
89.   2 phalange 15.5 21.5 9.8 Sus scrofa  SUIDAE Pig  
232.   4 Phalange 15     Sus scrofa  SUIDAE Pig  
134.   Calcanueus 30.15 80.3 21 Sus scrofa  SUIDAE Pig  
335.   Canine 9   37 Sus scrofa  SUIDAE Boar 
30.   Canine 11   20.3 Sus scrofa  SUIDAE Boar  female 
27.   Canine 11.8   9 Sus scrofa  SUIDAE Boar male  
26.   Canine 12   10.3 Sus scrofa  SUIDAE Boar  male  
282.   Canine 12     Sus scrofa  SUIDAE Boar male  
29.   Canine 13   11 Sus scrofa  SUIDAE Boar male  
46.   Femerus 18.2   17.2 Sus scrofa  SUIDAE Boar 
140.   Femeruus     16 Sus scrofa  SUIDAE Boar 
152.   Incisor 7.9   28 Sus scrofa  SUIDAE Boar Female 
314.   Incisor 9   30 Sus scrofa  SUIDAE Boar Female 
322.   Incisor 9   52 Sus scrofa  SUIDAE Boar Female 
313.   Incisor 12 18.3   Sus scrofa  SUIDAE Boar Male 
318.   Mandibula        Sus scrofa  SUIDAE Boar Male 
319.   Mandibula        Sus scrofa  SUIDAE Boar Male 
58.   Mandibula        90.3 Sus scrofa  SUIDAE Pig    
216. Mandibular 19  10 Sus scrofa SUIDAE Pig 
31.   Mandibular     19.3   22 Sus scrofa  SUIDAE Pig    
65.   Maxilla 20   t 12.4 Sus scrofa  SUIDAE Pig    
159.   Maxilla 22   17 Sus scrofa  SUIDAE Pig    
292.   Maxilla 25   26 Sus scrofa  SUIDAE Pig    
141.   Metacarpal 16.7 66.5 8 Sus scrofa  SUIDAE Pig    
82.   Metacarpal 17.4   13 Sus scrofa  SUIDAE Pig    
132.   Metacarpal  4 28 80.4 13 Sus scrofa  SUIDAE Boar Male 
118.   Molar 33.4   12.7 Sus scrofa  SUIDAE  Pig    
296.   Molar 12   8 Sus scrofa  SUIDAE Boar  
278.   Molar 18   38 Sus scrofa  SUIDAE Boar Female 
251.   Molar 29   15 Sus scrofa  SUIDAE Boar  
229.   molar 31   7 Sus scrofa  SUIDAE Boar  
331.   Molar 31.8   12.5 Sus scrofa  SUIDAE Boar  
114.   Molar 33   12 Sus scrofa  SUIDAE  Pig    
281.   Molar 34   18 Sus scrofa  SUIDAE  Pig    
272.   Molar 35   16 Sus scrofa  SUIDAE  Pig    
253.   Molar     11 Sus scrofa  SUIDAE  Pig    
155.   Molar  18   7.3 Sus scrofa  SUIDAE  Pig    
214.   Molar  29.4   13 Sus scrofa  SUIDAE  Pig    
301.   Molar  34.5   17.4 Sus scrofa  SUIDAE  Pig    
54.   Molar        Sus scrofa  SUIDAE  Pig    
277.   Molar M3        Sus scrofa  SUIDAE  Pig    
233.   Premaxilla 27   28 Sus scrofa  SUIDAE  Pig    
195.   Premaxilla  28.5   7 Sus scrofa  SUIDAE  Pig    
189.   Scapula 26     Sus scrofa  SUIDAE  Pig    
201.   Skull     142.7  Sus scrofa  SUIDAE  Pig    
289.   Skull part       Sus scrofa  SUIDAE  Pig    
290.   Skull part       Sus scrofa  SUIDAE  Pig    
270.   Skull part   45   Sus scrofa  SUIDAE  Pig    
334.   Tibia     18  Sus scrofa  SUIDAE  Pig    
185.   Ulna 32.3   23.2 Sus scrofa  SUIDAE  Pig    
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