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Abstract. Fragmentation of bird bones in pellets of Strix aluco and Bubo bubo was
studied. Each of the owl species examined showed a different pattern of damaging bones
ofits bird victims. The differences involve: 1 —the relative abundance of skeletal elements
in pellet materials, 2 — characteristic damage to the brain case, 3 — the degree of
fragmentation of various skeletal elements, 4 — the relative preservation of the proximal
and distal parts of long bones, 5 — the application of different bones (in each owl species)
for the calculation of the MNI. Big prey of S. aluco suffered more damage than small
prey. In B. bubo, pellet materials from nest sites differed from those of non-nest sites in
respect of the relative abundance of tarsometatarsi and humeri. All these differences can
help in the determination of the origin of some fossil assemblages. They also provide
valuable information on the ethology of killing.
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I. INTRODUCTION

There are many papers analyzing patterns of bone breakage found in pellet materials
and comparing them with fossil assemblages. Sometimes it is possible to identify the
category of a predator or even the species responsible for the accumulation of fossil
assemblages (e.g. FERNANDEZ-JALVO & ANDREWS 1992). However, most of the papers
deal exclusively with mammalian prey. Owing to their fragility, bird bones are not so
abundant in fossil materials as mammalian remains. Itseems, however, that they, too, may
be used for taphonomic purposes. To the best of our knowledge, this paper is the first that
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provides quantitative data on the damage to bird bones in pellets of two species of owls
and points to differences which may help ascribe some fossil assemblages to one of them.

II. MATERIAL AND METHODS

Bird bones from about two-thirds of the Tawny Owl pellet material (accumulating for
at least 20 years and collected by BOCHENSKI (1990) in the suburbs of Krakéw, Poland,
in June 1984), were used for this paper. The predominant prey species was Passer
domesticus. The material used in this study contained also remains of at least 23 other bird
species. It accumulated in a small wayside shrine used either as a nest site in spring or a
roostoutof the breeding season. Therefore, it is impossible to say which part of the material
was produced by chicks and which by adult birds. Moreover, the pellets could not be
clearly distinguished from uneaten remains of prey. In order to examine whether the
fragmentation of bones depends on the size of victims eaten, these were divided into two
categories: "small" (up to the size of Passer) and "big" (including Turdus, Sturnus,
Columba and others).

Food remains of the Eagle Owl were collected by Ivan MITEV at 21 localities in NE
and E Bulgaria in 1990-1993. Three of those localities were used as nest sites, so the
material collected there reflects the diet of chicks and females (WAGNER & SPRINGER
1970; CRAMP 1985). The pellets from the remaining localities were produced by adult
birds at their roosts. Most of the material was collected between April and September but
sporadically also in winter. No division was made in respect of relative prey-size, because
the material had not been determined yet. For comparisons with the Tawny Owl material
the pellets from all the 21 localities were used. This seemed expedient because material
of Tawny Owls also comprised remains from nest as well as roost sites.

Some pellets of the Eagle Owl were collected on Strandzha Mountain, Bulgaria.
Unfortunately, a part of the material was lost and bones of only two prey taxa (Columba
and Perdix) remained. For that reason that material was not included in this study; it was
used only as additional, reference material.

In order to determine the fragmentation of the skeleton several categories for each
skeletal element were established (Figs. 1-5) and the number of bones (fragments) in each
category was counted. No distinction was made between bones of the left and the right
side. For the sake of simplicity, the same categories were used for all long bones of the
limbs as well as for the coracoideum, scapula and phalanx I dig. majoris. In the case of
the scapula, its distal parts were counted together with the middle parts of the shaft, and
the two categories were presented jointly in the category "shaft". The sternal part of the
coracoideum was treated as proximal, and the scapular part — as distal.

In order to compare the relative numbers of whole and broken long bones in both these
owl species, the numbers of whole bones were multiplied by two. Such a procedure was
necessary because after its breakage each bone is represented by at least two pieces: a
proximal and a distal. In other words, each whole bone was given two points, and each
fragment of a bone one point. For further statistical analysis, points —and not the numbers
of bones — were used.
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Fig. 1. Categories of fragmentation of the skull in pellets of Tawny Owls and Eagle Owls: A — whole skull
with beak; B — skull with beak and brain case without back part; C - brain case without back part; D — brain
case; E — whole beak; F — end of beak.
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Fig. 2. Categories of fragmentation of the mandibula in pellets of Tawny Owls and Eagle Owls: A — whole;
B — one branch; C — articular part; D — tip of mandibula; E — middle part of branch.

The minimum number of individuals (MNI) was calculated for each bone separately.
The results were presented in two ways: as numbers and as percentages of the highest
value obtained for the tarsometatarsus or humerus — whichever showed the higher MNI.
The MNI values would certainly have been higher, if the bones had been determined. That
is why in calculating the MNI, we did not take into account the determination of bones.
Neither was an attempt made to fit the proximal and distal parts together. Instead, the
number of whole bones and that of proximal or distal parts of the left or right side —
whichever was more numerous —were taken. Such a procedure may have slightly lowered
the results but the error is believed to be the same for each kind of bone.

Chi-square test was used to examine the statistical significance of the results. In all the
cases there was one degree of freedom (df=1). Although in several cases the levels of
statistical significance were higher than we report, we decided to set them at 0.05 or 0.01



316 Z. M. BOCHENSKI et al.

Fig. 3. Categories of fragmentation of the sternum in pellets of Tawny Owls and Eagle Owls: A — more than one-half
of sternum with rostrum (i.e. including whole sternum); B — less than one-half of sternum with rostrum.

Fig. 4. Categories of fragmentation of the pelvis in pellets of Tawny Owls and Eagle Owls: A — synsacrum
with one or two ilium-ischii-pubis bones (i.e. whole pelvis included); B — ilium-ischii-pubis bone;
C - synsacrum (whole or partial); D — acetabulum region.
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Fig. 5. Categories of fragmentation of long bones in pellets of Tawny Owls and Eagle Owls: A — whole bone
(in carpometacarpus — os metacarpale I1l and IV may be missing); B — proximal part (with or without shaft);
C - distal part (with or without shaft); D — shaft.

III. RESULTS

Skulls and their fragments were very numerous in the pellet material of S. aluco. On
the contrary, in the B. bubo pellets, remains of skulls were seldom found (Table I). In the
Eagle Owl no whole skull with its beak was found; in the Tawny Owl 7% of all skulls fell
in this category (Table I: column 2). Sixteen per cent of all the skull fragments of S. aluco
victims were characteristically damaged: the back part of the brain case up to the condylus
occipitalis was missing (Table I: columns 3 and 4 jointly). Brain cases damaged in such
away formed 70% of all the brain cases which were not broken to pieces (Table I: columns
2, 3, 4 and 5 jointly). On the contrary, the brain cases of B. bubo victims were either
undamaged or broken to pieces (Table I: columns S and 8). Beaks belonged to the most

Table I

Fragmentation of the skull and beak in pellets of S. aluco and B. bubo expressed
as percentages of the total number of all skull fragments found (see Fig. 1). MNI
[%] is the percentage of the highest value of the MNI (obtained with humerus)
formed by the number of individuals estimated on the basis of a given bone
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numerous fragments of skulls found in pellets of both owl species. However, their number
in relation to the number of all other skull fragments (Table I: columns 2, 3, 6, 7 jointly
versus 2, 3,4, 5, 8 jointly) was significantly different in each species, (X2 =6.04, p<0.01).

Mandibles from the pellets of the two species examined showed one statistically

significantdifference: in S. aluco 39% of all mandibles were undamaged while in B. bubo
the corresponding figure was only 2% (Table II: column 2 versus 7, X = 27.06, p<0.01).

Table I1

Fragmentation of the mandibula in pellets of S. aluco and B. bubo expressed as
percentages of the total number of all mandibular fragments found (see Fig. 2). For
MNI [%] — see Table I

Tip of | Middle | Total of

Sheic Whole bg?::h Arlt)lacrutlar mandibu-| partof | broken |MNI|MNI
(%) %) (%) la branch | parts | (N) | (%)

@ | % | @

1 2 3 4 5 6 7 giiliig
S. aluco(N=451) | 39 13 29 12 7 61 234 | 90
B. bubo (N=51) D 14 35 27 22 98 22l 4

In the pellet remains of S. aluco, the rostrum sterni was present in 81% of all the
fragments of the sternum (Table III: columns 2 and 3 jointly); in B. bubo, other parts of
the sternum, w1th0ul the rostrum sterni, prevailed (58%). The difference was statistically
significant (X = 56.30, p<0.01).

Table III

Fragmentation of the sternum in pellets of S. aluco and B. bubo expressed as
percentages of the total number of all sternal fragments found (see Fig. 3). For MNI
[%] — see Table 1

1/2 | Lessth
‘ Mgre than 1/ s than 1/2 'Fragmenls MNI | MNI
Species with rostrum with rostrum | without rostrum (N) %)
(%) (%) (%) 4
1 2 3 4 5 6
S. aluco (N=215) 16 65 18 174 67
B. bubo (N=125) 10 33 58 54 34




