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Abstract. Fragmentation of bird bones in pellets of Asio otus was studied and compared
with that in pellets of Strix aluco and Bubo bubo. The MNI obtained with the ulna and
humerus found in A. otus pellets was higher than that obtained with any other bird bone.
Each of the three owl species compared damages bones of its bird victims in a different
way, which may help with determining the origin of fossil assemblages.
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I. INTRODUCTION

It is the second paper of a series designed on bird taphonomy. The main purpose of the
Studies is to provide quantitative data on the damage to the bones of birds preyed upon by
Various owl species, and to compare the results with the patterns of bird bone fragmentation
in fossil assemblages. Since birds may sometimes constitute up to 80% of the Long-eared
Owl’s diet (CRAMP 1985), it seemed advisable to study the fragmentation of their bones
in its pellets. Similar studies of the relations between owls’ dicts and fossil assemblages
Were carried out on mammalian prey (e. g. BAYLE 1993; FERNANDEZ-JALVO & ANDREWS
1992); they resulted in pointing to the predator responsible for the accumulation of the
fossil materials.
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II. MATERIAL AND METHODS

Pellets of Long-eared Owls Asio otus (LINNAEUS, 1758) were collected several times
at their winter roost site, 10 km west of Krakéw, Poland, in the winters of 1990/91 and
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1993/94 (dates of collecting: 16 Mar. 91; 10 Oct. 93; 2 Feb. 94; 1 Apr. 94). At that time
up to 40 owls were observed there on single occasions, so the pellets must have been cast
by many individuals. At first all pellets were collected and then bird bones were chosen,
which was a very time-consuming task. Next, only the pellets which included bird bones
were collected (bird bones often protrude from pellets).

No attempt was made to determine the bird bones; a great many of them belonged to
prey of the tit/sparrow size.

The fragmentation of bird bones in A. otus pellets was evaluated in the way described
by BOCHENSKI et al. (1993). The fragmentation categories distinguished are also the same
as proposed for S. aluco and B. bubo (BOCHENSKI et al. 1993: Figs. 1-5). The number of
bones (fragments) in each category was counted irrespective of whether they came from
the left or from the right side of the body.

In order to compare the proportion of whole long bones with that of broken ones, the
numbers of whole bones were multiplied by two. This was necessary for statistical reasons,
since 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, the points —and not the numbers of bones — were
used.

When comparing the total numbers of proximal and distal parts, the numbers of
fragments, and not the points, were used (i. e. whole bones plus proximal parts versus
whole bones plus distal parts).

The minimum number of individuals (MNI) was calculated for each bone separately.
The results are presented in two ways: as absolute numbers and as percentages of the
number of the most numerous sort of bone, in our case the ulna. The MNI values are
certainly somewhat underestimated since the bones were not determined and, for the sake
of simplicity, the proximal and distal parts were not fitted 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. The error resulting from this procedure is believed to
be the same for each kind of bone.

The present results for Asio otus were compared with those for Strix aluco and Bubo
bubo (BOCHENSKI et al. 1993). Chi-square test was used to evaluate the statistical
significance of differences within each pair of species (A. otus/S. aluco and A. otus/B.
bubo). All the cases analysed were characterized by one degree of freedom (df=1).
Although in many cases the levels of statistical significance were higher than reported,
we decided to set them at 0.05 (*) or 0.01 (**). All statistical analyses were performed
using the StatSoft CSS: Statistica package.

III. RESULTS

Skull: Fragments of the skull were relatively numerous in the pellet material of A.
otus (Table I). They consisted mostly of the category "whole beak", which formed 85%
of all the skull fragments found. It is worth noting that no whole skull was found
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Table I

Fragmentation of the skull and beak in pellets of A. otus expressed as percentages of
the total number of skull fragments found (see BOCHENSKI et al. 1993: Fig. 1). MNI (%)
is the percentage of the highest value of the MNI (obtained with ulna), formed by the
number of individuals estimated on the basis of a given bone
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(column 2), and that all the brain cases which were not broken to pieces (columns 2, 3, 4
and 5 jointly) lacked the back part up to the condylus occipitalis (columns 3 and 4).

Comparison with S. aluco and B. bubo (BOCHENSKI et al. 1993): As shown in Table
II, the number of beaks 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) differs significantly between A. otus

Table II

Statistically significant differences in the proportion of beaks and other skull
fragments found (table I: columns 2, 3, 6, 7 jointly versus 2, 3, 4, 5, 8 jointly)
calculated for each pair of species. A. otus — present data; S. aluco and B. bubo —
after BOCHENSKI et al. (1993). * — p<0.05; ** — p<0.01

S. aluco B. bubo
A. otus N b i M i Ul
S. aluco ol X2 = 6.04

and B. bubo, whereas between A. otus and S. aluco the difference is not significant. In the
three owl species under comparison beaks are the most numerous fragments of the skull.
Whole skulls were found only in pellets of S. aluco, but even there they were rather scarce.
The percentage of the characteristically damaged brain cases (i. e. without back parts) in
relation to the total number of brain cases except those broken to pieces, was the highest
in A. otus (100%) and followed by S. aluco (70%). The pellets of B. bubo from the basic
material of BOCHENSKI et al. (1993) lacked that category of damage, which however
formed 32% in their additional material. It should be stressed, anyhow, that brain cases
(Whether damaged or not) were never numerous in any of the owls.

Mandible: Fragmentation of mandibles in pellets of A. otus is presented in Table III.
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Table 111
Fragmentation of the mandible in pellets of A. otus expressed as percentages of

the total number of mandibular fragments found (see BOCHENSKI et al. 1993:
Fig. 2). For MNI (%) — see Table I
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Comparison with S. aluco and B. bubo (BOCHENSKI et al. 1993): Table I'V shows that
these three owl species differ in the number of whole mandibles versus the total number
of their broken fragments (Table III: column 2 versus 7). The percentage of whole
mandibles was the highest in S. aluco (39%), followed by A. otus (16%) and B. bubo (2%).
The percentages of articular parts (Table III: column 4) were almost equal in all the three
owl species (29-35%), whereas the other categories of damage showed more differences.

Table IV

Statistically significantdifferences in the proportion of the total number of whole
and broken mandibles (Table III: colum 2 versus 7) calculated for each pair of
species. A. otus—present data; S. aluco and B. bubo —after BOCHENSKI et al. (1993).
* —p<0.05; ** — p<0.01

S. aluco B. bubo
A. otus *x X% = 25.58 *x = 695
S. aluco xx ¥? = 27.06

Sternum: Table V shows the fragmentation of sterna in A. otus pellets. The
fragments without the rostrum sterni prevailed slightly over those with the rostrum
(column 4 versus 2 and 3 jointly).

Comparison with S. aluco and B. bubo (BOCHENSKI et al. 1993): The percentages of
all the categories of fragmentation in A. otus and B. bubo are very similar. It is also reflected
in Table VI, where statistically significant differences between the number of fragments
with and without the rostrum sterni, were found in the A. otus/S. aluco and S. aluco/B. bubo
relations (but not between A. otus and B. bubo).



