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VII.1 INtroductIoN

Kiik-Koba Grotto is one of the most famous Palaeolithic
sites in crimea since the remains of two Neanderthals were
found there in 1924–1925 by Bonch-osmolowski. excava-
tions at the site have revealed six lithological layers in the
cave’s deposits. Layers VI and IV contain most of the Lower
and upper archaeological layer finds, reflecting use of the
cave in the Middle Palaeolithic. e majority of flint arte-
facts and artificially broken mammal bones, as well as pits,
evidence of fire use and Neanderthal remains are associated
with the Layer IV/upper archaeological Layer.

e animal bone collections from Kiik-Koba were first
investigated by V.I. Gromova and V.I. Gromov (1937). Fau-
nal  remains were  classified  into  two  categories  after  the
1920s  excavations:  very  fragmentary  finds,  which  were
bagged together with only an approximate location within
a square (stored at Kunstkamera Museum, St.-Petersburg,
russia), and well preserved bones, which were given indi-
vidual catalogue numbers (stored in the zoological Institute,
St.-Petersburg, russia). GroMoVa & GroMoV (1937) iden-
tified 18 species of mammals for lithological layers VI–III
at Kiik-Koba. unfortunately, these researchers calculated
faunal remains for layers III and IV combined. Many bones
from layer III are not, however, Palaeolithic ones and their
presence there is not the result of Middle Palaeolithic human

activity, but due to natural factors. ey may well represent
some more recent intrusive materials. BoNch-oSMoLowSKI

(1940) used Gromova and Gromov’s data for his fundamen-
tal monograph on Kiik-Koba Grotto.

In the present chapter, data collected during the exami-
nation of fossil bones from layer IV will be presented. e
original complete collection was reexamined and recalcu-
lated. only correctly labelled bones were used for analyses.
as a result (Tab. VII-1), the characteristics of the faunal as-
semblage changed. is chapter focuses on a zooarchaeolog-
ical analysis of the bone assemblage: species composition,
skeletal part representation, evidence of human modification
and spatial distribution of the bones within the cave. car-
nivore gnawing and charring traces were also noted.

VII.2 QuaNtIFIcatIoN oF the BoNeS

altogether some 3094 complete bones, bone fragments
and indeterminate bone pieces from Kiik-Koba layer IV
were recorded during the analysis. e excavated area was
about 44 sq. m. ese remains include materials studied
by Gromova, Gromov and Bonch-osmolowski.

2593 indeterminate bone pieces were recovered during
the 1920s excavations. e average density per square for
layer IV is about 58.9 pieces and most of the fragments are

VII LarGe MaMMaLIaN FauNa FroM Layer IV oF KIIK-KoBa Grotto: 
a zooarchaeoLoGIcaL aNaLySIS oF the BoNe aSSeMBLaGe
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Species                                                               NISP    MNI              % NISP   % MNI
                                                                                                                                
Mammuthus primigenius (mammoth)                 44          4                    8.78        15.38
Coelodonta antiquitatis (wooly rhinoceros)           3          1                    0.60          3.85
Equus latipes (horse)                                           98          6                  19.56        23.07
Equus hydruntinus (wild ass)                                 2          1                    0.40          3.85
Megaloceros giganteus (giant deer)                     240         7                  47.90        26.92
Cervus elaphus (red deer)                                    17          2                    3.39          7.69
Bison priscus (bison)                                              9          1                    1.80          3.85
Saiga tatarica (saiga)                                           87          3                  17.37        11.54
Ovis sp. (wild sheep)                                            1          1                    0.20          3.85
                                                                                                                                
Total                                                                  501         26                100           100

NISP= number  of  specimens  identifi-
able to species

MNI = minimum number of individuals

Tab. VII-1 Basic data for faunal remains
from layer IV of Kiik-Koba Grotto.



related  to  the  central  part  of  the  cave  (Fig. VII-1)  –  in
squares 34 (n = 310), 25 (n = 261), 26 (n = 253), 21 (n =
241), 16 (n = 237) (for the excavation plan with square
numbers see Fig. II-6 in chapter II). is appears to have
been the main area for human activity. all fossil bones from
layer IV are well preserved and bright-yellow; charring of
the material is very slight. It would appear that the human
inhabitants did not use fresh bones as fuel for burning and
heating, but preferred to use wood.

altogether 501 complete bones and bone fragments could
be identified to skeletal elements – 16.2 % of the total bone
amount. e average density per square is about 11.4 identi-
fiable bones. e highest concentrations are in squares 26 (n
= 82) and 34 (n = 63). is is a typical cooking debris bone
assemblage. e amount of identifiable specimens from layer
IV is unfortunately not large enough for statistical analysis.

e identifiable faunal remains are from at least 26 in-
dividuals of herbivores. at the same time, no carnivore re-
mains were found in the layer. Mean number of identified
specimens/minimum number of individuals (NISP/MNI)
is 19.3 identifiable bones/animal. traces of carnivore gnaw-
ing were recorded on only one identifiable specimen, a bison
astragalus from square 20. ese traces of modification are
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comparable to that recorded on bones chewed by wolves
(hayNeS 1983).

Giant  deer  dominates  the  fauna  and  240  bones
(47.90 %) were identified to species level. other herbivores
such  as  horse  (19.56 %),  saiga  (17.37 %),  mammoth
(8.78 %), red deer (3.39 %), bison (1.80 %), wooly rhinoc-
eros (0.60 %), Equus hydruntinus (0.40 %) and wild sheep
(0.20 %) are present (see Tab. VII-1). during the layer IV
sedimentation processes, the landscape around Kiik-Koba
likely corresponded to semi-arid steppe or forest-steppe since
the mammals are adapted to a dry and cold climate.

VII.3 SKeLetaL  Part  rePreSeNtatIoN  aNd
SPatIaL  dIStrIButIoN  oF the  BoNeS

Mammuthus primigenius

remains of two adult, one subadult and one juvenile mam-
moth are present in the faunal assemblage (Tab. VII-2).
NISP/MNI is 11 bones/animal. Fragments of teeth are rare
(2 specimens): only 4.5 % of the bone total amount. one
rib (2.3 %) and 6 long mammoth bones fragments (13.6 %)

Tab. VII-2 counts and percentages of skeletal elements of proboscidea and perissodactyla remains from layer IV of Kiik-Koba Grotto.

                            Mammuthus primigenius                Coelodonta antiquitatis          Equus latipes                       Equus hydruntinus
                                       mammoth                                        rhinoceros                            horse                                       wild ass
Skeletal elements      NISP  MNI   age                              NISP  MNI  age             NISP  MNI   age                      NISP  MNI   age                                                                                                                                                                                                   
cranium                          .          .      .                                    .         .       .                    2        1       ad                           .          .       .
mandible                        .          .      .                                    .         .       .                    1        1       ad                          2        1       ad
maxillary teeth               2         1      ad                                 2        1       ad               28        3       2ad+sad                  .          .       .
mandibular teeth            .          .      .                                    .         .       .                  43        5       ad                           .          .       .
cervical                           .          .      .                                    .         .       .                    1        1       ad                           .          .       .
pelvis                              .          .      .                                    .         .       .                    2        1       ad                           .          .       .
rib                                 1         1      ad                                  .         .       .                     .         .       .                             .          .       .
scapula                            .          .      .                                    .         .       .                    3        1       ad                           .          .       .
carpals                           1         1      ad                                                                       3        1       ad                                             
metacarpal                     2         1      ad                                                                       4        2       ad                           .          .       .
femur                              .          .      .                                    .         .       .                    3        1       ad                           .          .       .
patella                             .          .      .                                    .         .       .                    1        1       ad                           .          .       .
tibia                                .          .      .                                   1        1       ad                 2        2       ad                           .          .       .
long bones indet.           6         1      ad                                  .         .       .                     .         .       .                             .          .       .
astragalus                        .          .      .                                    .         .       .                    2        2       ad                                             
metatarsus                     2         1      ad                                  .         .       .                    1        1       ad                           .          .       .
sesamoids                     18         2      ad                                  .         .       .                     .         .       .                             .          .       .
phalange 1                     2         1      sad                                .         .       .                     .         .       .                             .          .       .
phalange 2                     4         1      juv                                .         .       .                     .         .       .                             .          .       .
phalange 3                     6         2      ad+sad                           .         .       .                    2        1       ad                           .          .       .                                                                                                                                                                                                   
Total                            44         4       2ad+1sad+1juv            3        1       ad               98        6       5ad+1sad              2         1       ad

NISP =  number of specimens identifiable to species
MNI  =  minimum number of individuals

juv= juvenile
ad  = adult;   sad = subadult



were  recovered  during  the  excavation.  Foot  fragments
(carpals,  tarsals,  sesamoids  and  phalanges)  dominate  –
79.5 %. e Mammuthus primigenius bones are evenly dis-
tributed within the cave (Fig. VII-2).

Coelodonta antiquitatis

two tooth fragments and one complete tibia of an adult
wooly rhinoceros were found at the remote squares 14, 71
and 79 respectively (Fig. VII- 3). NISP/MNI is 3 bones /
animal.

Equus latipes

Equus latipes was  the  secondary  food  source  for  ancient
hunters. NISP/MNI is 16.3 bones/animal. among the 98
bones attributed to the horse, 74 (75.7 %) belong to the cra-
nial skeleton (see Tab. VII-2). ese include 71 tooth frag-
ments and 3 cranial fragments. e highest minimum num-
ber of individuals for Equus latipes (5) was counted on lower
cheek teeth. e remains of five adult and one subadult horse
are present in the faunal assemblage. one cervical vertebra,
three scapulas and two pelvises were identified. Fragments of
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legs are not very common: 18 specimens or 18.4 % of the
bone total amount. Most of the horse bones (all skeleton el-
ements) are evenly distributed within the cave. Nevertheless,
a rather high number of Equus latipes bones are found con-
centrated in squares 26 (n = 12), 34 (n = 11), 16 (n = 8) and
1 (n = 7) (Fig. VII-4). two fragments of the same broken
lower cheek tooth were recorded in two remote squares (4
and 41). all parts of the horse carcass, including low, medium
and high food utility cuts, are represented in the assemblage,
suggesting that whole animals were brought to the cave for
butchering.

Equus hydruntinus

two mandible fragments of the wild ass were found at cen-
tral  squares  22  and  37  (Fig. VII-5).  NISP/MNI  is  2
bones/animal.

Megaloceros giganteus

Giant deer was the primary food source for Middle Palae-
olithic hunters. More than two hundred Megaloceros gigan-
teus bones from layer IV were recorded during the present

Fig. VII-1 Spatial distribution of indeterminate bones within
layer IV at Kiik-Koba Grotto. 

Fig. VII-2 Spatial distribution of mammoth (Mammuthus primi -
genius) bones within layer IV at Kiik-Koba Grotto. 
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Fig. VII-3 Spatial distribution of wooly rhinoceros (Coelodonta
antiquitatis) bones within layer IV at Kiik-Koba Grotto.
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Fig. VII-4 Spatial distribution of horse (Equus latipes) bones
within layer IV at Kiik-Koba Grotto. 

Fig. VII-5 Spatial distribution of Equus hydruntinus (wild ass)
bones within layer IV at Kiik-Koba Grotto. 
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Fig. VII-6 Spatial distribution of giant deer (Megaloceros gigan-
teus) bones within layer IV at Kiik-Koba Grotto. 
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analysis (Tab. VII-3). NISP/MNI is 34.3 bones/animal. cra-
nial parts are not very common: 1 antler, 4 fragments of the
cranium and 8 teeth, or 5.4 % of the giant deer bone total
amount. Fragments of long bones are extremely rare – 3 fore-
leg and 5 rear-leg specimens (3.3 %). carpals (12 fragments)
and tarsals (12 fragments) are abundant in the collection:
10 % of the bone total amount. ese bones were evidently
broken for the extraction of marrow. Sesamoids are very nu-
merous – 66 specimens (27.5 %). e highest minimum
number of individuals for the giant deer (6) was counted on
foot external sesamoids. e remains of six adult and one
subadult animal are present in the faunal assemblage. Pha-
langes are also very numerous – 80 specimens  (33.3 %).
us, the foot fragments are predominant – 70.8 % of the
total amount of giant deer bones. ese remains may have
been transported as carcass portions into the cave. e spatial
distribution for most categories of giant deer skeletal remains
is random. e largest amount of Megaloceros giganteus bones
(all skeleton elements) are represented in the cave’s central
part in squares 34 (n = 34), 40 (n = 23), 26 (n = 22), 25 (n
= 18) and 38 (n = 16) (Fig. VII-6).
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Cervus elaphus

Nine cranial parts of red deer are recorded – 2 fragments
of the cranium and 7 teeth – 52.9 % of the red deer bone
total amount. among the 17 remains attributed to the
species, 8 (47.1 %) belong to leg bones (see Tab. VII-3).
e Cervus elaphus bones are spatially grouped into two
clusters – bones from squares 28 (n = 1), 41 (n = 1) and
42 (n = 1) and bones  from other  squares  (Fig. VII-7).
NISP/MNI is 8.5 bones/animal.

Bison priscus

two cranial parts (mandible and lower cheek tooth) have
been attributed to the species. e other seven bones are
leg bones. NISP/MNI  is  9 bones/animal. all  bones  of
Bison priscus (steppe bison) are closely grouped within the
cave’s central part in squares 34 (n = 3), 25 (n = 2), 20 (n
= 1) and 19 (n = 1) (Fig. VII-8).

Tab. VII-3 counts and percentages of skeletal elements of artiodactyla remains from layer IV of Kiik-Koba Grotto. 

                             Megaloceros giganteus            Cervus elaphus                Bison priscus                 Saiga tatarica             Ovis sp.
                                     giant deer                            red deer                      steppe bison                         saiga                   wild sheep
Skeletal elements     NISP  MNI   age               NISP  MNI   age            NISP  MNI   age            NISP MNI  age       NISP MNI  age
                                                                                                                                                                                                    
antlers                          1         1       ad                    .          .      .                    .          .      .                   2        1     ad            .         .      .
cranium                       2         1       ad                   1         1      ad                 .          .      .                    .         .      .               .         .      .
mandible                      2         2       ad                   1         1      ad                1         1      ad                9        3     ad            .         .      .
maxillary teeth             5         2       ad+sad            3         1      ad                 .          .      .                 10        2     ad            .         .      .
mandibular teeth          3         2       ad+sad            4         2      ad                1         1      ad              20        2     ad            .         .      .
humerus                       1         1       ad                    .          .      .                    .          .      .                   1        1     ad            .         .      .
radius                           1         1       ad                   1         1      ad                 .          .      .                   2        1     ad            .         .      .
ulna                             1         1       ad                    .          .      .                    .          .      .                    .         .      .               .         .      .
carpals                        12        3       ad                   2         1      ad                 .          .      .                   7        2     ad            .         .      .
metacarpal                  27        3       ad                   2         1      ad                 .          .      .                   9        3     ad            .         .      .
femur                           3         2       ad                    .          .      .                    .          .      .                    .         .      .               .         .      .
patella                           .          .       .                       .          .      .                   1         1      ad                 .         .      .               .         .      .
tibia                             2         1       ad                    .          .      .                    .          .      .                   1        1     ad            .         .      .
calcaneum                    4         2       ad                    .          .      .                    .          .      .                   1        1     ad            .         .      .
astragalus                     3         2       ad                    .          .      .                   1         1      ad                3        2     ad            1        1     ad
tarsals                         12        2       ad                    .          .      .                    .          .      .                    .         .      .               .         .      .
metatarsus                  15        3       ad                   1         1      ad                 .          .      .                   6        1     ad            .         .      .
sesamoids                   66        6       ad                    .          .      .                   4         1      ad                1        1     ad            .         .      .
phalange 1                 35        2       ad                   1         1      ad                 .          .      .                   8        1     ad            .         .      .
phalange 2                 31        2       ad                   1         1      ad                 .          .      .                   6        1     ad            .         .      .
phalange 3                 14        2       ad                    .          .      .                   1         1      ad                1        1     ad            .         .      .
                                                                                                                                                                                                     
Total                         240         7       6ad+1sad     17         2      ad                9         1      ad              87        3      ad            1        1     ad

NISP =  number of specimens identifiable to species
MNI  =  minimum number of individuals

ad  = adult
sad= subadult
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Fig. VII-7 Spatial distribution of red deer (Cervus elaphus) bones
within layer IV at Kiik-Koba Grotto. 

5 m0

1

1

5

3

1

3

2

1

1

1

Figure in squares = number
of bones within each square.

Fig. VII-8 Spatial distribution of steppe bison (Bison priscus)
bones within layer IV at Kiik-Koba Grotto. 
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Fig. VII-9 Spatial distribution of saiga (Saiga tatarica) bones
within layer IV at Kiik-Koba Grotto. 
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Fig. VII-10 Spatial distribution of wild sheep (Ovis sp.) bones
within layer IV at Kiik-Koba Grotto. 
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Saiga tatarica

cranial  parts  of  the  species  are  numerous  (2  antlers,  9
mandible fragments and 30 teeth): 46.1 % of the saiga bone
total amount (see Tab. VII-3). e highest minimum num-
ber of individuals (3) was counted on lower cheek teeth and
metacarpals.  all  animals  were  adult.  NISP/MNI  is  29
bones/animal. Fragments of long bones are extremely rare –
3 fore-leg and 1 rear-leg specimens – 4.6 %. Foot fragments
dominate – 48.4 % of the bone total amount. Most parts
of the antelope carcass are represented in the assemblage,
suggesting that whole animals were brought into the cave
for butchering. e spatial distribution for most categories
of saiga skeletal remains is random. a high number of bones
is concentrated in square 26 (16 pieces). e rest of the Saiga
tatarica remains are rather evenly distributed within the cave
(Fig. VII-9).

Ovis sp.

only a single Ovis sp. bone (an astragalus) is represented in
square 43 (Fig. VII-10). NISP/MNI is 1 bones/animal.

as a whole, results of examination of the faunal remains in-
dicate that portions of mammoth and giant deer carcasses
and complete carcasses of horse and saiga were transported
into the cave, where they were entirely exploited. e cave’s
human inhabitants also did little hunting for other herbi-
vores and preferred adults (84.6 % of the total number of
individuals). ough some specific concentrations were re-
vealed, the spatial distribution for most categories of herbi-
vore skeletal remains is random.

VII.4 huMaN ModIFIcatIoN oF the BoNeS

cut marks were recognised on 16 giant deer bones, 4 mam-
moth bones, 3 horse bones, 1 bison bone (astragalus) and 1
wild  sheep  bone  (astragalus).  ey  represent  6.67 %,
9.09 %, 3.06 %, 11.1 % and 100 % respectively of the total
NISPs for these herbivores. Impact notches were observed
only on 1 bone of giant deer (second phalange) and 3 mam-
moth bones (fragments of long bones). e spatial distribu-
tion of bones with butchery marks shows that they are more
common in squares 20, 16 and 39 (Fig. VII-11). a signifi-
cant part of the cutting up and the cooking of the game oc-
curred within the cave’s central zone. despite the low counts,
the different locations of the cut marks and the presence of
impact notches show that several stages of butchery processes
had been carried out.
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cut marks on giant deer remains were observed on the distal
part of the humerus, the distal part of the metacarpal, two
astragalus, four first phalanges and eight second phalanges.
ese bone modifications were produced during carcass dis-
articulation. all giant deer long bones and phalanges were
artificially broken for marrow extraction. absence of cut
marks produced during primary butchery  activities (skin-
ning) on Megaloceros giganteus bones combined with the rel-
atively high number of foot bones, suggest that these re-
mains may have been transported as carcass portions into
the cave.

No complete long mammoth bone was recorded during
the analysis. all were artificially splintered for marrow ex-
traction. e impact notches are observed on two bones.
two fragments of long bones, one phalange and one rib of
mammoth have visible butchery traces – cut marks. 

cut marks on horse remains were observed on the cer-
vical vertebrae, pelvis and distal part of the metacarpal. ese
bone modifications were produced during stripping or peel-
ing off the muscle (filleting) and carcass disarticulation (BIN-
Ford 1981). horse long bones were also chosen for marrow
extraction.

e location of cut marks on bison and the wild sheep
astragalus indicates the same butchery technique which was
used on the carcasses of the other herbivores.

Fig. VII-11 Spatial distribution of identifiable bones with cut
marks within layer IV at Kiik-Koba Grotto.
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No skinning traces were recorded on herbivore bones.
altogether 12 bones (6 of giant deer, 3 of horse, 2 of Equus

hydruntinus and 1 of wild sheep) were charred by fire. is
comprises 2.4 % of the total amount of identifiable bones.

VII.5 coNcLuSIoNS

analysis of the fossil mammal remains from layer IV at Kiik-
Koba Grotto and their spatial distribution make it possible
to come to some conclusions. e landscape around Kiik-
Koba  likely  corresponded  to  semi-arid  steppe  or  forest-
steppe and the cave’s human inhabitants procured a rich as-
sortment of herbivores (9 species), preferring to hunt adult
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giant deer, saiga, horse and mammoth. evidence from Ke-
bara cave (Israel) strongly suggests that Middle Palaeolithic
humans were capable hunters of both smaller and larger an-
imals (SPeth & tcherNoV 1998). e careful analysis of
the layer IV faunal assemblage shows that Kiik-Koba was
not a hunting camp (a kill site), where skinning and primary
butchering of animals took place. It was a permanent camp
or a living base settlement. Portions of mammoth and giant
deer carcasses and complete carcasses of horse and saiga were
transported into the cave for complete exploitation there. a
significant part of cutting up and cooking game occurred
within the cave’s central zone. as it appears from the fauna
analysis, the human inhabitants did not use bones for burn-
ing and heating.

reFereNceS

BINFord 1981: L.r. Binford, Bones: ancient men and
modern myths (New york 1981).

BoNch-oSMoLowSKI 1940:  G.a.  Bonch-osmolowski,
Kiik-Koba grotto. Paleolithic of the crimea, vol. 1
(Moscow 1940) (in russian, with French summary).

GroMoVa & GroMoV 1937: V.I. Gromova & V.I. Gro-
mov, Materials on crimean Paleolithic fauna studies
connected to some stratigraphy questions. Proceed-
ings of  the Soviet  INQua  (Moscow),  Section 1
(Moscow 1937) 52–96 (in russian).

hayNeS 1983:  G.  haynes,  a  guide  for  differentiating
mammalian  carnivore  taxa  responsible  for  gnaw
damage to herbivore limb bones. Paleobiology 9 (2),
1983, 164–172.

SPeth & tcherNoV 1998: J.d. Speth & e. tchernov,
e role of hunting and scavenging in Neandertal
procurement strategies: New evidence from Kebara
cave (Israel). In: t. akazawa, K. aoki & o. Bar-
yosef (eds.), Neandertals and Modern humans in
western asia (New york 1998) 223–240.


