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Abstract. The paper includes a taphonomic analysis of Sub-Atlantic bird remains from a
cave called Bazhukovo III, Middle Ural Mountains, Russia. It is highly probably that the
remains were deposited by a large owl, possibly the Eagle Owl Bubo bubo.
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I. INTRODUCTION

In order to understand the biases in species composition archaeozoologists and palaecontologists
usually try to determine factors responsible for the accumulation of animal remains. For the last ten
years there have been increasing numbers of methodological studies that focus on the way certain
avian predators damage their victims’ bones and which indicate differences between human and
animal “signatures”. The techniques derived from the experimental studies were then successfully
used to determine the origin of assemblages containing remains of birds (BRAMWELL et al. 1986;
WORTHY & HOLDAWAY 1994, 1995, 1996) and mammals (ANDREWS 1990a; CRUZ-URIBE &
KLEIN 1998; FERNANDEZ-JALVO & ANDREWS 1992).

In the present study, a taphonomic analysis of osteological remains from the sediments in Baz-
hukovo III Cave was made.
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II. MATERIAL AND METHODS

Bazhukovo II1 is situated in the Middle Ural Mountains, 48 m above the level of the Serga River
(56°32° N, 59°16” E). The entrance faces northeast and has an overhanging rock above it. The sedi-
ments of the cave were rich in bird and small rodent remains (NEKRASOV 1996; SMIRNOV 1993) and
contained also some fish and reptile bones. The pH of the sediments is 5.3. Wet sieving techniques
applying a set of two sieves (5x5 mm and 1x]1 mm) were used during the excavations. For this
study, only the layers 0-IV (i.e. up to 20 cm in depth) dated to the Sub-Atlantic of the Holocene (i.e.
comprising the last 2.5 kyrs BP) were analyzed. Older layers contained too few remains. Until re-
cently a pair of Eagle Owls nested at the entrance to the cave (NEKRASOV 1996).

Bones were categorized into classes of fragmentation as proposed in studies of owl pellet ta-
phonomy (BOCHENSKI et al., 1993: Figs. 1-5). Bones from the left and right side of the body were
pooled within each category.

The bone surfaces were examined by light microscope to study damage. The following catego-
ries of surface damage were distinguished after BOCHENSKI & TOMEK (1997): (1) Bone surface (ar-
ticular parts and shafts): A — undamaged; B — “rounded” (i.e. modified by digestion): holes and
depressions with rounded edges. It looks like a piece of plastic whose edges melted in heat; C —
“sharp” (i.e. modified by weathering): holes and depressions with sharp and rough edges and bot-
toms. (2). Breakage: A — “sharp” (i.e. old breakage modified by weathering): sharp and rough at
right angles to the shaft axis; B — “rounded” (i.e. modified by digestion): rounded and often thinned.
The surface of the breakage is smooth.

The minimum number of individuals (MNI) was calculated for each element separately, treating
the whole fauna as a single species. The results are presented as absolute numbers and as percent-
ages of the number of fragments of the element which provided the highest value of the MNI. The
MNI values are certainly an underestimate of total numbers of birds that contributed bones to the
deposit because they were calculated from the total sample analyzed (i.e. not from each layer sepa-
rately), bones were not determined to species, and proximal and distal parts were not fitted together.
The same procedure was used in previous studies (BOCHENSKI 1997; BOCHENSKI et al. 1993, 1997,
1998, 1999; BOCHENSKI & TOMEK 1994). For the purpose of deducing the identity of the predator
that accumulated the assemblage, this procedure saves much time. The error introduced by not iden-
tifying taxa, pooling data for all layers, and not attempting to repair broken bones is believed to be
similar for each element.

The proportion of proximal and distal parts of bones was calculated from the total number of
proximal and distal fragments (i.e. whole bones plus proximal parts and whole bones plus distal
parts).

The proportion of all long bone fragments that the wing and leg elements represented was calcu-
lated. Wing elements were humerus, ulna, carpometacarpus, and leg elements were femur, tibiotar-
sus and tarsometatarsus (ERICSON 1987; LIVINGSTON 1989).

The proportion that proximal and distal elements of the skeleton represented of all long bones
was calculated, where proximal skeletal elements were scapula, coracoideum, humerus, femur and
tibiotarsus, and distal skeletal elements were the ulna, radius, carpometacarpus and tarsometatarsus.

Bone ratio of the “core” to “limb” elements was calculated as the number of the “core” elements
(sternum, pelvis, scapula, coracoideum) divided by the sum of core and “limb” elements (humerus,
ulna, radius, carpometacarpus, femur, tibiotarsus, tarsometatarsus), expressed as percent (BRAM-
WELL et al. 1986).

A chi-square test was used to evaluate the significance of differences in survivorship of particu-
lar skeletal elements or their fragments.

The data from the Bazhukovo III faunal assemblage were compared with that in the methodo-
logical studies describing species-specific damage to bird bones done by the following owls and di-
urnal birds of prey: Snowy Owl Nyctea scandiaca (LINNAEUS, 1758), Eagle Owl Bubo bubo
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(LINNAEUS, 1758), Tawny Owl Strix aluco LINNAEUS, 1758, Long-eared Owl Asio otus (LINNAEUS,
1758), Gyrfalcon Falco rusticolus LINNAEUS, 1758, Imperial Eagle Aquila heliaca Savigny, 1809,
White-tailed Eagle Haliaeetus albicilla (LINNAEUS, 1758) and Golden Eagle Aquila chrysaetos
(LINNAEUS, 1758) — (BOCHENSKI 1997; BOCHENSKI et al 1993, 1997, 1998, 1999; BOCHENSKI &
TOMEK 1994; BRAMWELL et al. 1987; MLIKOVSKY 1996). Of these studies that on the Snowy Owl
(BOCHENSKI 1997) was preliminary and based on few data and its results often differ from those of
other owls, and therefore the species was excluded from some of the present comparisons.

III. RESULTS

Taxa recovered

The skeletal remains from Bazhukovo III are from a variety of taxa including medium-sized
species such as grebes, ducks (4nas, Clangula), falconiforms (Accipiter, Buteo), owls (Bubo, Strix),
galliforms (Tetrastes, Tetrao), and smaller birds such as Corncrace, Woodcock, pigeons, wood-
peckers, thrushes (Turdus) and corvids (Pica, Corvus). Medium-sized birds — among which ducks
and galliforms clearly prevailed — built up about 50 percent of the remains.

Fragmentation patterns

Skull, mandible sternum and pelvis(Tablel). Theelements
were heavily fragmented and relatively seldom found. Skulls were represented mostly by the cate-
gory “end of beak”, mandibles by “articular parts”, sterna by small fragments with rostrum, and pel-
vis by “acetabulum region”.

Long bon e s (Tablell). With the exception of the phalanx I dig. maj. alae, all skeletal
elements suffered great fragmentation — whole bones were much less numerous than their frag-
ments. Shafts separated from articular parts were very rare.

The most numerous fragments were those of the humerus followed by ulna, coracoideum, tarso-
metatarsus and tibiotarsus.

Proximal ends outnumbered distal ends for the carpometacarpus whereas distal ends were more
numerous than proximal ends for the tibiotarsus and the tarsometatarsus, and scapular ends pre-
vailed over sternal ends for the coracoideum (in all cases p<0.01). For the remaining bones, proximal
and distal ends exhibited roughly equal abundances, differences being statistically insignificant.

Miniumum number of individual s TheElement MNIand the
percentage it represented of Total MNI for the fauna was calculated separately for every element,
see the last two columns of Tables I and II. The highest values for the MNI were obtained with cora-
coids (Element MNI=86, Total MNI(%)=100), followed closely by tarsometatarsi and humeri (To-
tal MNI(%)=97 and 91, respectively). Five bones (sternum, scapula, ulna, carpometacarpus,
tibiotarsus) were well represented (Total MNI(%)=71-88), the femur was moderately represented
(Total MNI(%) around 50). The remaining five bones (skull, mandible, pelvis, radius, phalanx I dig
maj. alae) scored poorly (Total MNI(%) well below 50).

Wing/leg ratio Wingbonesrepresented 54% of the sum of wing and leg bones.
The deviation (wing elements prevailed) from the expected 50% (1:1 proportion) was statistically
significant (p<0.01, df=1).

Proximal elements/distal elements rati o.Proximal
elements of the skeleton represented 60% of the sum of proximal and distal elements. The predomi-
nance of proximal elements was statistically significant (p<0.01, df=1).

Core elements/limb elements ratio.Coreelementsrepre-
sented 28% of the sum of core and limb elements. The underrepresentation of core elements was
statistically significant (p<0.01, df=1).
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Table I

Fragmentation of the skull, mandible, sternum and pelvis in the material from
Bazhukovo III (for categories of fragmentation see BOCHENSKI et al. 1993: Figs
1-4). Total MNI% is the percentage that the Element MNI represents of the Total
MNI for the fauna (obtained from the coracoid)

Skull

N Whole| Skull with beak |Brain case|Brain|Whole|End of| Other |Element|Total
u(r)r} " | skull | and brain case | without | case | beak | beak fragments| MNI | MNI
without back part| back part

) % % % | % | % % ™) | (%)
N =33 0 3 0 0 9 55 33 22 26
Mandible
Number | Whole One Articular Tip of |Middle part| Element | Total MNI
of branch part mandibula | of branch MNI
fragments| % % % % % N) (%)
N =49 0 6 67 16 10 18 21
Sternum
Number | More than 1/2 | Less than 1/2 | Fragments with- | Element MNI Total MNI
of with rostrum | with rostrum out rostrum
fragments % % % N) (%)
N =104 2 71 27 76 88
Pelvis
hinls Synsacrum with 1 or 2| Tlium-ischii-pubis |Synsacrum | Acetabulum | Element | Total
ui)nf . ilium-ischii-pubis bone whole or region MNI | MNI
s an bones partial
i % % % % N | (%)
N=76 3 3 36 59 29 34

Surface damage

Articular part s Nearlyallarticular parts — regardless of which element — were
somehow modified (Table III); damage to the bone surface of almost all of the fragments were clas-
sified in one of the two categories: C or B+C (i.e. modified by erosion or digestion and erosion).
Traces of digestion were found almost always together with traces of weathering (category B+C
rather than B alone). Altogether (categories B and B+C jointly), 46-63% of articular parts were af-
fected by digestion, depending on the element. Traces of weathering were either associated with
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Table I
Fragmentation of long bones in the material from Bazhukovo III expressed as
percentages of the total number of fragments for the element found (for categories
of fragmentation see BOCHENSKI et al. 1993: Fig. 5). In scapula: distal part and shaft
are shown jointly in the category “shaft”. In coracoideum: proximal=sternal, dis-
tal=scapular. *, indicate statistically significant predominance of proximal ends
(whole bones + proximal parts) or distal ends (whole bones + distal parts). For
MNI(%), see Table I
Bones . :
Whole bone | Proximal part | Distal part| Shaft | Element MNI | Total MNI
(Total number of o, o, o % (N) %)
fragments)
Scapula
i 1 72
N-132) 1 98 84
Coracoideum
58* 0 86 100
(N =205) 2 -
Humerus
47 4 78 91
(N =289) i i
Ulna
47 2 61 71
(N=210) . 12
Radius
40 4 21 24
(N =74) B A
Carpometacarpus
49% 25 1 70 81
(N =170) 2 -
Phalanx I dig maj. alae
9 2 0 25 29
(N=43) i
F
emur ; 45 50 2 50 58
(N =181)
Tibiotarsus
29 61% 10 64 74
(N =195) g
Tarsometatarsus
16 17 61%* 6 83
(N=201) <

those of digestion (category B+C) or occurred on their own (category C). Articular parts affected by
weathering (categories C and B+C jointly) made up 94-100%, depending on the element.

S h a f t s. Most shafts (85-98%) were affected only by weathering (category C), whereas
very few shafts were undamaged or showed traces characteristic of digestion.

B reak ag e With the exception of the femur, sharp edges of breakage (category A)
clearly predominated in all types of bones, constituting 56-84%. The breakage looked old, thus it is
unlikely that it was caused by excavation. Rounded edges of breakage (category B) were observed
less frequently, mostly in association with sharp edges (category A+B). The only exception was the
femur whose broken edges were mostly of the category A+B (sharp and rounded edges).



