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Abstract

The archaeological mound of Shirtal (Shirepazkhaneh) is 9 km southeast of Qazvin. In light of
aadiocarbon determinations (deriving from two charcoal and four faunal samples) the archaeological
sequence at the site spans the Neolithic period to the mid-Bronze Age. Remarkable finds from the
site include pottery, figurines, and human skeletal remains. It has also produced a faunal assemblage
consisting of goat, sheep, gazelle, cow, deet, horse, dog, rodents, and boar skeletal remains. The large
number of the faunal assemblage as well as the diversity of represented species prompted us to study
and classify the related remains. A remarkable number of long bovine bones occur within the
assemblage. Modern reference samples and animal atlases revealed the domestic cow (Bos taurus) as
a predominant species, whose remains exhibit a variety of cuts, burning indications, and fractures.
These obsetvations led us to take a closer look at the functions that the animal served. Due to the
presence of high percentage of immature domestic cattle, the species was probably used in farms to
accelerate agricultural processes. Among the represented small ruminants in the Shirtal assemblage,
as in those from other sites across the Qazvin plain, domestic sheep (Ovis aries) is the most frequent.
In addition to the role of protein as a dietry supplement, the assemblage from the site seems to
suggest that domestic animal bones were also used in tool making. A number of remains from wild
animals were also attested, a fact that evinces the role of hunting in the local subsistence economy.
Skeletal remains from all represented species were analyzed as part of this study.
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Introduction

Zooarchaeology is a branch of bioecology that deals with the interactions between animals and their
surrounding environment. As an interdisciplinary research area similar to archaeobotany,
archaeoparasitology and other interdisciplinary sciences, zooarchaeology is the focus of the present
study. It encompasses examination of biological patterns, hunting processes, settlement patterns,
domestication, animal husbandry, and climate change .

The most basic goal of zooarchaeology is to understand the relationship between human and animals,
and by virtue of animal skeletal remains from archeological sites, it is possible to reconstruct local
cultures, subsistence patterns, settlements, etc. The original objectives of the excavation at Shirtal
included demarcating the site’s core zone, and proposing absolute and relative chronologies. The site
contains evidences from the late and early Bronze Age and Neolithic periods. Examination of animal
skeletal remains from archaeological sites is of significant help in the reconstruction of local cultures,
subsistence systems, climate, vegetation, and mortuary customs.

Tepe Shirtal (Shirepazkhana) lies 9 km southeast of Qazvin Province. At the moment the site sits in
front of the Qazvin Nirou Mohareke Machinery Co. Salvage excavations were conducted at Shirtal
(Shirepazkhane) in 2015 and 2016 under the direction of Mohammad Reza Asgari. In addition to
pottery, occupational remains and floral evidence, the site yielded a significant faunal assemblage
comprised of different species..

Materials and Methods

The recovered animal bones were compared to modern species as reference bones at the dissection
hall of Faculty of Veterinary Medicine, University of Tehran. They were further examined and
analyzed at the laboratory of the Institute of Archeology, University of Tehran. In addition, a few
samples were obtained for radiocarbon age determination [1]. Consisting of two charcoal and four
faunal samples from varying stratigraphic levels, they were sent to the Mannheim laboratory in
Germany for absolute dating using the accelerator mass spectrometry (AMS) approach, as part of the
University of Tehran and the German Archaeological Institute’ joint comprehensive program for
dating mid- and early Bronze Age and Chalcolithic sites in Iran. The resultant dates were calibrated
at the 98% confidence level. In addition, animal atlases were consulted for identification and
typological classification of the bones. Comparison of the faunal remains with samples in animal
atlases and referring to available publications will prove advantageous while trying to identify animal
species and orders [2,3,4,5,6,7,8,9,10,11,12].

Results

The faunal remains from Shirtal have been classified into 16 species. Of these, the most abundant is
the domestic cow (Bos taurus). (The species was seemingly very important among the mid- and late
Bronze Age and Neolithic populations at this site and possibly the neighboring settlements). The
Qazvin plain is thought to offer a suitable environment for the species to breed, and cattle
undoubtedly played an important role in the local diet. Small Ruminant accounts for more than 58%
of the assemblage, Large Ruminant for above 23%, and single-hoofed Equines for about 8%. Cattle
can be raised in most places with suitable grasslands and pastures. Therefore, it provided the protein
supply of these communities as well. In addition, the frequency of domestic cattle with respect to the
total cattle population is less than the recorded percentages for other major (well represented) species
in the assemblage. For example, the frequency of the immature Small Ruminant outnumbers the
immature domestic cattle. In addition to being a protein source, cow seemingly served as a motive
power in fields. Meanwhile, milk and dairy products were likewise of interest along with other
secondary items such as skin and leather. Long bones show longitudinal incisions but lack any traces
of cooking or heating, an observation suggesting that they were gone through a process of raw bone
marrow extraction. Judging by the higher frequency of small ruminant bones such as goats and sheep
(above half 50% of the total assemblage), one may conclude that the protein from this family probably
played a significant part in the local people’s diet.

Given the absolute absence of any maturation, burning or cutting indications on the bones from the
single-hoofed species in the assemblage (except for a metatarsophalangeal joint or MTP), the relevant
material seems to belong to domestic donkey (Equus africanus asinus). The species was potentially
used in transportation.
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Table 1. Frequency of human and animal bones at Shirtal
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Also attested in the assemblage are feline species. Felines such as forest cat (Felis Chaus) and leopard
(Panthera pardus tulliana) need habitats like forests and groves. The semi-arid climate of the Qazvin
plain that disqualifies it for a suitable habitat for the species, and the small frequency of the related
material (represented by only a partial jaw bone and a claw) suggests that the species was not
indigenous to the region and was brought here for uncertain reasons.

Discussion

A wide array of animal species is attested at Shirtal. It is possible that the local vegetation and water
sources offered a fitting landscape for the growth of agricultural products and animals (especially
herbivores), as is evidenced by the present-day conditions that characterize the region. The Qazvin
plain today exhibits obvious evidences of livestock raising in pastures and fields and the use of the
motive force of domestic cattle in agricultural contexts [13]. In the central plateau, domestic cattle is
a popular motif on pottery. On the late Neolithic ceramics from ca. 4300 BC occur quadrupeds and
birds, probably bearing testimony to the diversity of animal specifies in the region [14]. The use of
cattle motive power for agricultural production indirectly contributes to an improved subsistence
economy. Apart from these, the species was also used in industry, as is attested by tools made from
cattle tibia (given its high density and greater strength). Nevertheless, drawing on the available faunal
evidence, at Shital the domestic cattle (Bos Taurus) was in the foremost place used as a source of
protein, motive power, and bone marrow (Table 1).

Conclusion

The abundance of domestic cattle in the Qazvin plain raises the possibility that the region provided
a favorable settings for breeding the species, which assumed a prominent place in the dietary pattern
(protein source) and agricultural production. Compared to small ruminants, immature cattle cranium
shows a higher ratio (Table 1). On the other hand, there are large numbers of long bones from adult
domestic cattle (Bos taurus). Longitudinal incisions were made on long bones (probably to extract
bone marrow) [15,16,17,18,19]. The cutting patterns on long bones will be investigated in another
study. A multitude of animal species are attested at Shirtal.
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Table 2: Samples that were absolute dated by carbon 14 method

No Material | Sample name | Tr Loc RN Dep Cal2-sigma Material
29980 2-shirtal 111 3015 3014 302 Cal BC2457-2209 Charcoal
29981 4-shirtal v 4015 4009 302 Cal BC2468-2303 Charcoal
29982 G-shirtal 1 1002 1005 40 Cal BC1750-1638 Animal bone
29983 7-shirtal 11 2014 2007 523 Cal BC2284-2061 Animal bone
29984 9-shirtal 1 1025 1021 403 Cal BC1881-1707 Animal bone
29985 10-shirtal 11 2008 2006 483 Cal BC2463-2246 Animal bone
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Fig.1. of the total number of animals (NISP) in the collection of tissues of the Shirtal site
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Fig2. The ratio of the number of heads of animals in the Shirtal area
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Table3. the percentage of abundance of animals in Shirtal area
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6014 1 1 1 3
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1036 23 25 16 1 2 23 4 2 4 7 1 1 6 1 1 17
1850 1 1 1 1 1 1 1 1 8
9004 1 1
1027 1 3 4
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1035 1 1 1 1 4
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Fig 4. Panther's paw (Panthera pardus tulliana) in
Shirtel area
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Fig 3. Step cut in long bone with light microscope
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Fig 5. Broken scapula of domestic sheep (Ovis) from
context 1039
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Table4. Existence of bone abnormalities and possibility of disease in Shirtal area

Features of The Remains Features of The Remaining Location

Type code Bones Type Pathology | SetAge | RN. | LOC Depth TR Date Note
Bos.977 PH1 Deformity 1024 1.52 Tr.1 | 94/10/15

SR.922 V.T/Spinprosses | Deformity 1005 | 1002 | 205_215 | Tr.1 | 94/9/1

SR.1190 Radius Deformity 1005 | 1002 -583 Trl | 95/7/17

Ovis.372 Femur/Distal Deformity Ma 1008 | 1004 50_65 | Tr.l 94/9/2 Fracture
UN.172 | Humerus/proximal | Deformity Ma 1008 | 1004 | 205_215 | Tr.6 94/9/8

Bos.757 PH1 Deformity Ma 6005 | 6002 | 70_100 | Tr.6 | 95/6/20

UN.60 Rib Deformity 3003 50_60 | Tr.3 94/9/8

Bos.1001 Vit Deformity Ma 1017 -145 Trl | 95/6/28

Bos.1002 PH1 Deformity 1017 -145 Trl | 95/6/28

Bos.1006 Radius/Body Deformity 1017 -145 Trl | 95/6/28 Fracture
SR.1222 Ulna Deformity IM 1017 -145 Trl | 95/6/28

Ovis. 298 Scapula Deformity Ma 1039 | 225-245 | Tr.1 95/7/6 Fracture

b e dbogore 5ypla gzl 59y (Sge BT FUSS
&5 95w See

Fig 6. Chewing marks on the animal bone of the Shirtel
site with an optical microscope

ol Sl 1 ad 6T 9 5y 6TV
& a5 oy Tl sl adad aoj |
iy Aoy g5l (sble e goonn 3 ol o
ST s 3 bzl 51 (eolaed sl o lulis
ol 3 (PUSE) ol (g g oy 9 (S
Fred dbgme ()9l saplyii Ll acgecne
ol (0 Jsi2) b sl celo gl |y byt oyt
Pl 35 5 slausS Sl b Jobo it el
N0 9 pd Canund D sl (i | Sl 05
(distal) gl

9 (proxlmal) ua\ﬂ.& wﬁsb )]
Gl 005 o) (diaphysis) Al gzl

Ji logmo > iy 5 lal syl sl > A T 5 o gl 8 32
Tableb. types of cuts and butchery marks in the remains of domestic and wild bones in Shirtal area

Features of The Remains Features of The Remaining Location
Type code Bones Type Pathology | SetAge | RN. | LOC Depth TR Date Note

SR.1199 Tibia/Distal Deformity Ma 7031 -635 Tr.7 95/7/24 Cut mark
Ovis.453 Femur/head Deformity 1005 | 1002 205_215 Trl 94/9/1 Cut mark
Bos.703 MTP/Body Deformity 3012 75_90 Tr.3 94/9/20 Cut mark
UN.153 Cr Deformity 3012 75_90 T3 94/9/20 Cut mark
Deer.30 MTC/Proximal Deformity Ma 1011 90_180 Tr.1 94/9/10 Cut mark

Ass.46 MTP Deformity Ma 1011 90_180 Tr.1 94/9/10 Cut mark
Bos.663 Radius/Body Deformity 1011 90_180 Tr.1 94/9/10 Cut mark
Bos.664 Radius/Body Deformity 1011 90_180 Trl 94/9/10 Cut mark
Bos.667 Femut/Body Deformity 1011 90_180 Trl 94/9/10 Cut mark
Bos.668 Mtp /Body Deformity 1011 90_180 Tr.1 94/9/10 Cut mark

101 Yl g 4lgs (Jgl 6 louis cpiidns Jlw

| e



gk . .
wuwh R lwl 6 g ju swolilad g

SR.757 MTp/Body Deformity 1011 90_180 Tr.1 94/9/10 Cut mark
Bos.675 Humerus Deformity 1011 90_180 Tr.1 94/9/10 Cut mark
Bos.524 Humerus/Body Deformity 440 -818 Tr.2 95/6/18 Cut mark
Bos.604 MTp/Body Deformity Ma 130_160 Trl 95/6/20 Cut mark

SR.485 Humerus/Body Deformity 4072 -490 Tr.4 95/7/8 Cut mark

SR.486 Femur/Body Deformity 4072 -490 Tr.4 95/7/8 Cut mark

SR.487 Tibia/Body Deformity 4072 -490 Tr.4 95/7/8 Cut mark
Bos.341 Humerus/Body Deformity 4072 -490 Tr.4 95/7/8 Cut mark

SR.498 MTP/Distal/Body Ma 2015 27_244 Tr.4 94/9/26 Cut mark

SR.499 Tibia/Body Ma 2015 27_244 Tr.4 94/9/26 Cut mark
Bos.744 MTS Deformity IM 7012 -5 Tr.7 95/7/10 Cut mark
Bos.370 MTP 1022 133_180 Tr.7 95/7/6 Cut mark
Bos.612 MTP/body Deformity 6005 | 6006 130_150 Tr.4 95/7/10 Cut mark
Un.144 Femur/Body Deformity 6005 | 6006 130_150 Tr.4 95/7/10 Cut mark
Bos.813 Humerus/Body 6005 | 6006 | 140 _150 95/7/8 Cut mark
Ovis.529 V.Atlas Deformity 6005 | 6006 140_160 Tr.7 95/7/6 Cut mark
Bos.492 Femur/proximal Deformity M 1008 | 1004 Tr.1 93// Cut mark
Bos.852 Teeth/molar Ma 1008 | 1004 205_215 Tr.1 94/9/8 Cut mark
Bos.479 MTP/Body Deformity 421 147_172 Tr.4 94/9/18 Cut mark
Bos.465 Radius/proximal Deformity Ma 6005 602 -140 Tr.6 95/7/5 Cut mark
Bos.244 MTP/Body Ma 1016 118_148 Tr.1 Cut mark
Bos.261 Humerus/Body 6005 | 6002 105_115 Tr.4 95/6/8 Cut mark
Bos.262 MTC/Proximal Ma 6005 | 6002 105_115 Tr.4 95/6/8 Cut mark
Bos.268 MTC/Proximal Ma 6005 | 6002 105_115 Tr.4 95/6/8 Cut mark
Bos.622 Tibia/Body Deformity 6005 | 6002 115_130 Tr.4 95/7/1 Cut mark
Bos.623 Femur/Body Deformity 6005 | 6002 115_130 Tr.4 95/7/1 Cut mark

BOS.624 MTp/Body Deformity Ma 6005 | 6002 115_130 Tr.4 95/7/1 Cut mark
Bos.625 Humerus/Body Deformity 6005 | 6002 115_130 Tr.4 95/7/1 Cut mark
Bos.622 Tibia/Body Deformity 6005 | 6002 115_130 Tr.4 95/7/1 Cut mark
Bos.623 Femut/Body Deformity 6005 6002 115_130 Tr.4 95/7/1 Cut mark

BOS.624 MTp/Body Deformity | Ma | 6005 | 6002 | 115_130 | Ted | 95/7/1 Cut mark
Bos.625 Humerus/Body Deformity 6005 | 6002 115_130 Tr.4 95/7/1 Cut mark
Ovis.123 Tibia/Body 7005 -447 Tr.7 95/7/3 Cut mark

SR.413 MTP/Body IM 7005 -455 Tr.7 95/7/4 Cut mark

SR.414 Femur/Body 7005 -455 Tr.7 95/7/4 Cut mark

SR.415 Humerus/Body 7005 -455 Tr.7 95/7/4 Cut mark

SR.286 Tibia 7015 -540 Tr.7 95/7/11 Cut mark

UN.73 V/Body 425 281_252 Tr.4 94/10/5 Cut mark

SR.265 Radius/proximal Ma 3003 50_60 Tr.3 94/9/8 Cut mark

SR.266 MTS/proximal Ma 3022 3016 160_175 Tt3 94/10/18 Cut mark

UN.63 MTP/Body 7025 -598 Tr.7 95/7/8 Cut mark

SR.254 Tibia/distal Ma 7024 56_80 Tr.7 95/7/15 Cut mark

SR.247 Humerus/body 6004 | 6006 140_150 95/7/12 Cut mark

UN.51 Tibia/body 6004 | 6006 140_150 95/7/12 Cut mark
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SR.248 Mtp/body 6004 | 6006 140_150 95/7/12 Cut mark
UN.52 Radius/body 6004 | 6006 140_150 95/7/12 Cut mark
UN.53 Humerus/body 6004 | 6006 140_150 95/7/12 Cut mark
UN.54 Femut/body 6004 | 6006 140_150 95/7/12 Cut mark
SR.249 Femut/Distal 6004 | 6006 140_150 95/7/12 Cut mark
SR.251 Tibia/body 6004 | 6006 140_150 95/7/12 Cut mark
SR.220 MTS Ma 3017 | 3018 120_190 Tr.2 94/9/29 Cut mark
SR.262 PH1/Proximal Ma 50_75 Tr.3 94/8/30 Cut mark
SR.209 Mtp/body Ma -185 95/7/16 Cut mark
Bos.205 Mts/proximal Ma 3006 50_65 Tr.3 94/9/12 Cut mark
Bos.207 PH1 Ma 3006 50_65 Tr.3 94/9/12 Cut mark
SR.306 Tibia/Body 6012 | 6014 -190 Tr.4 95/7/17 Cut mark
SR.311 PH1 Ma 6012 | 6014 -190 Tr.4 95/7/17 Cut mark
SR.421 MTP/Body 8003 -520 Tr.8 Cut mark
SR.422 MTC Ma 8003 -520 Tr.8 Cut mark
Capra.135 Humerus/Distal Ma 8003 -520 Tr.8 Cut mark
Bos.421 Tibia/Distal Deformity Ma 8003 450_470 Tr.8 95/6/25 Cut mark
Bos.184 Humerus/Distal 1036 -230 Tr.1 95/7/5 Cut mark
SR.215 Mtp/body Ma 1036 -230 Tr.1 95/7/5 Cut mark
SR.431 Tibia/Body 1036 205_215 Tr.1 95/6/31 Cut mark
SR.434 MTP Ma 1036 205_215 Tr.1 95/6/31 Cut mark
SR.449 Radius/body Ma 1036 195_210 Tr.1 95/6/10 Cut mark
Capra.142 Humerus/Distal Deformity Ma 1036 195_210 Tr.1 95/6/10 Cut mark
IR15 MTP/Body Deformity 1036 | 195210 | Tel | 95/6/10 | Cutmark
LR.16 Tibia/Body Deformity 1036 195_210 Tr.1 95/6/10 Cut mark
SR.457 MTP/Body Deformity Ma 1036 195_210 Tr.1 95/6/10 Cut mark
Bos.350 Mx/zigomatic Deformity M 1036 215_225 Tr.1 95/7/4 Cut mark
Bos.874 MTP Deformity 1036 197_215 Tr.1 95/6/28 Cut mark
Bos.908 V.L Deformity IM 1036 197_215 Tr.1 95/6/28 Cut mark
Bos.909 V.L/Body Deformity IM 1036 197_215 Tr.1 95/6/28 Cut mark
Bos.1012 Cx Deformity Ma 1036 197_215 Tr.1 95/6/28 Cut mark
SR.1230 Radius/Ulna 1036 197_215 Tr.1 95/6/28 Cut mark
beer.201 Humerus/Body Deformity 1036 197_215 Tr.1 95/6/28 Cut mark
UN.202 Radius/Body Deformity 1036 | 197215 | Tel | 95/6/28 | Cutmark
beer.210 V.C 1036 197_215 Tr.1 95/6/28 Cut mark
SR.312 Radius/Body 404 67_70 Tr.2 94/9/4 Cut mark
SR.314 Tibia/Body 404 67_70 Tr.2 94/9/4 Cut mark
Ghazalle.3 V. T Deformity IM . 1025 1.90-2.30 Tr.1 94/10/8 Cut mark
SR.416 TRS 1025 200_225 Tr.1 94/10/8 Cut mark
Bos.276 Tibia/proximal M 1025 200_225 Tr.1 94/10/8 Cut mark
Bos.277 Talus 1025 200_225 Tr.1 94/10/8 Cut mark
Bos.278 Tibia/Distal Ma 1025 200_225 Tr.1 94/10/8 Cut mark
Bos.398 Tibia/proximal Deformity IM 1025 200_225 Tr.1 95/10/8 Cut mark
Bos.529 MTC/Proximal Deformity 1025 200_225 Tr.1 Cut mark

1Eo 1 Gl g jlgs (gl ojloid pitins Juw | 1 ¥



am ] ;
wuwh R lwl 6 g ju swolilad g

SR.163 Radius/proximal Ma 1039 225245 Tr.1 95/10/11 Cut mark
Bos.151 Tibia/distal Ma 1026 140_156 Tr.1 94/10/7 Cut mark
Bos.152 phl Ma 1026 140_156 Tr.1 94/10/7 Cut mark
Ovis.252 Scapula Deformity Ma 1026 Tr.1 94/10/7 Cut mark

SR.299 Femute/Body 402 0/39 Tr.4 94/9/1 Cut mark

Bos.1078 PH1/Distal 7003 -444 Tr.7 95/6/30 Cut mark

2 ki ol S0y b (KB gw g9 cpl 0 0~300°C
VUS3) wl e 2y 851 ©pglere

s Aogome 15 ~300°C,5 Cggs (Sigus ¥ S5
Fig 7. Type C burns at ~300°C in Shirtal area
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Table 6. Remains of animal bones with burn marks in Shirtal area

Features of The Remains Features of The Remaining Location

Type code Bones Type | Pathology | Set Age color LOC Déﬁ:h TR Date Temperature

SR.105 Rib Fracture Brown 1039 | 205-225 | Tr.l 95/7/6 | 100-300°C/B
UN.139 Scapula Fracture Black 1025 -546 Tr.l | 94/10/7 ~300°C/C
Sus.21 PH2 Ma Black 1025 170_195 | Tr.1 | 95/6/23 ~300°C/C
Bos.571 Tibia/Distal Fracture Ma Black 1025 170_195 | Tr.1 | 94/10/7 ~300°C/C
SR.666 V.L Fracture Black 1025 | 200_225 | Tr.1 | 94/10/7 ~300°C/C
Ovis.327 PH1 Ma Black 1025 | 200_225 | Tr.1 | 94/10/7 ~300°C/C
SR.655 \4 Fracture M Black 1025 -21 Tr.1 | 94/10/10 ~300°C/C
Bos.405 PH1 Ma Black 1025 200_225 | Tr.1 | 95/10/8 ~300°C/C
SR.573 Tibia Fracture Ma Black 1025 | 200_225 | Tr.1 | 95/10/8 ~300°C/C
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Bos.396 Rib Fracture M Black 1025 200_225 | Te.l | 95/10/8 ~300°C/C
UN.21 body.long bone Fracture Ma Black 1025 | 1.95-230 | Tr.l | 94/10/8 ~300°C/C
Bos.55 phl Ma Black 1025 | 1.95-2.30 | Tr.1 94/10/8 ~300°C/C

Ovis.615 Cx/accitabula Mottled 404 103_980 | Tr.2 | 95/6/30 0-100°C/A

SR.1347 Md Fracture Mottled 404 103980 | Tr.2 | 95/6/30 0-100°C/A

SR.1368 MTC Ma Mottled 1036 215_230 | Tr.l 95/7/4 0-100°C/A

Un.4 CX Fracture Black 1017 1.45 Tr.1 95/7/4 ~300°C/C
OVIS.3 Tibia/Distal Fracture Ma Black 1017 -1.45 Tr.1 95/7/4 ~300°C/C
Ovis.599 Calcaneus Ma Brown 8003 -485 Tr.8 95/6/1 100-300°C/B

SR.1302 Pattela Brown 8003 -485 Tr.8 95/6/1 100-300°C/B

SR.1280 Rib Brown 8003 -485 Tr.8 95/6/1 100-300°C/B

SR.1276 Cx Brown 8003 -485 Tr.8 95/6/1 100-300°C/B
SR.268 Scapula/Body Blue-grey 3016 160_175 | Tr.8 | 94/10/18 ~600°C/D
UN.61 Scapula Whit 3003 50_60 Tr.8 94/9/8 ~900°C/E
Ovis.96 Tibia/distal Ma Brown 3003 50_60 Tr.8 94/9/8 100-300°C/B

Ovis.126 Talus Black 7005 -447 Tr.7 95/7/3 ~300°C/C
UN.91 Femur Black 7005 -447 Tr.7 95/7/3 ~300°C/C
Capra.233 Radius Fracture Black 7005 Tr.6 | 95/7/29 ~300°C/C
SR.597 Tibia/Distal Fracture Ma Black 6002 -140 Tr.6 95/7/5 ~300°C/C
SR.747 Cx Fracture Black 1004 50_65 Trl 94/9/2 ~300°C/C
SR.920 Radius/distal Fracture Black 6006 | 140_150 | Tr.6 95/7/8 ~300°C/C
Bos.457 Mx/Teeth Fracture Ma Black 6006 140_150 | Tr.6 95/7/8 ~300°C/C
Capra.199 Tibia/Distal Fracture Ma Black 6006 -145 Tr.6 95/7/7 ~300°C/C
Bos.357 PH2 Ma Black 1022 133_180 | Tr.7 95/7/6 ~300°C/C
Ovis.420 PH1 Ma Black 7012 -5 Tr.7 | 95/7/10 ~300°C/C

SR.527 V.C Fracture M Black 7012 -473 Tr.7 95/7/6 ~300°C/C

UN.171 Cr Black 1002 205_215 | Tr.l 94/9/1 ~300°C/C

SR.1193 Humerus/Body Fracture Black 1024 195_210 | Tl 95/1/8 ~300°C/C

SR.1192 Tibia Fracture M Black 1024 205_240 | Tr.l 95/7/3 ~300°C/C

Ovis.546 Humerus/Body Fracture Black 1024 1.52 Tr1 | 94/10/15 ~300°C/C

SR.1130 MTS/Proximal Fracture Black 1024 152_186 | Tr.1 94/10/5 ~300°C/C

Bos.996 PH3 Fracture Black 7009 -458 Tr.7 95/7/5 ~300°C/C
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Table 8. Animal names and terms

Abbreviation Spaces
Ass Egunus africanus asinus
H Egnus caballus
Beer Cervidae
Bos Bos Tanrus
Buff Bubalus bubalis
Capra Capra aegagrus
Ovis Quis aries
Gazalla Gazella subgutturosa
Car Carnivora
Dog Canis lupus familiari
Sus Sus scrofa
Camel Camelidae
Ave Aves
Rab Lagomorpha
Rod Rodentia
UN Un known
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4. Metacarpal & Metatarsal

5. Humerus

6. Rib
7. Vertebra
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Table7. Names and terms of anatomy of bones

abbreviation Bones

Cr Cranium
Masx:.teeth Maxcilla. Teeth
Max.Md Mascilla.Mandible
Teeth Teeth

178 Vertebra

Rib Rib

Scapula Scapula
Humerns Humerns
Radins.Ulna Radius.Ulna
Crp Carpal

Ph Phalanx
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