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Abstract: Taphonomic study of five Algerian Bubo bubo ascalaphus pellet assemblages
and comparison with other Bubo bubo data, as well as with faunal lists for Algeria,
indicates significant bias in faunal representation, bone representation and bone fragmen-
tation. Some rodents characteristic of a given biogeographic region or vegetation zone
cannot be found in the Bubo pellet assemblages of the corresponding region. Dipodid,
gerbillid and crocidurid skulls are more digestion resistant than those of murids. The
digestion biases shown here all influence the future fossilisation of such assemblages.
Some palaeoenvironmental and palaecobiogeographical consequences are described. The
main conclusion is that a careful taphonomic analysis must be made prior to palaeoenvi-
ronmental interpretation.
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I. INTRODUCTION

Recent developments in taphonomy have shown that most microvertebrate fossil assemblages
originate from owl pellet accumulations (DENYS 1986; ANDREWS 1990; FERNANDEZ-JALVO 1992).
Some criteria of bone representation, bone fragmentation and digestion are now available to
identify the predator responsible for a fossil small mammal concentration (ANDREWS 1990;
FERNANDEZ-JALVO & ANDREWS 1992). Together with SEM observations of bone surfaces,
chemical analyses of mineral and organic content of bone allows the characterisation of some
post-predation alterations of bone and determination of diagenetic processes (DAUPHIN et al. 1995).
The methodology developed by ANDREWS (1990) is well adapted to the study of both modern and
fossil assemblages, but thus far the number of applied studies has been limited.
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In spite of existing taphonomic studies of fossil sites, there still remain unsolved problems
regarding the representation of bones and teeth, which is generally lower than expected, and the
surprising dominance of one or another skeletal element in the absence of traces of water sorting
in the sediment. For example, it is well known that in many fossil sites mandibles are better
preserved than maxillaries as well as teeth, especially incisors (DENYS 1986; DENYS et al. 1987).
It has been shown that secondary alteration and diagenesis can play a very important part in biasing
the original owl pellet concentrations (ANDREWS 1990). Some studies of post-predation alterations
have already been published (see synthesis in FERNANDEZ-JALVO 1992).

Very little attention has been paid to differential preservation during the initial stage of
concentration, or predation phase, of bones and teeth. RACZYNSKI & RUPRECHT (1974) have
recognized differential preservation but did not attempt to estimate it. KOWALSKI (1990) showed
the existence of faunal preservation biases and some problems in the interpretation of fossil sites.
The differential preservation of skeletal elements probably appears as early as the moment of death
of the animals and can be noted already during the formation of an owl pellet. In order to estimate
this bias it has been necessary to obtain a collection of owl pellets from a well documented region.

Among the most studied regions with important fossiliferous localities and many owl pellet
assemblages is North Africa, and especially Algeria. The small mammal fauna of this region has
been the object of a comprehensive study by KOWALSKI & RZEBIK-KOWALSKA (1991). The
taphonomic method developed by ANDREWS (1990) and DENYS (1985), will here be applied to
some sites of Algeria. These sites have been selected for their abundance and their geographical
position on an aridity gradient. The aim of this paper is to show the pattern of preservation of
different taxa and different skeletal elements in such assemblages. Implications for palaeoecologi-
cal studies of fossil sites will be discussed.
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II. MATERIAL AND METHODS

The pellets were collected by K. KOWALSKI and B. RZEBIK-KOWALSKA at five different sites
in Algeria (Fig. 1). On the basis of the aspect and the size of the prey, it is evident that they all
originate from Bubo bubo ascalaphus. The localities are (from north to south):

The site of Honaine (35°10°N, 01°39°W) is situated on the Mediterranean coast of Algeria, in
a very degraded forest region. The annual rainfall in the region is between 400 and 1200 mm. This
site has yielded 548 individual mammals.

The site of Aflou (34°30°N, 01°50’E) is situated 50 km north of the settlement of this name on
the high plateau of the Tell Atlas, in a steppe zone receiving about 200 mm annual rainfall. Pellets
have yielded 442 individual mammals.

The site of Igli (30°28’N, 01°25’W) is situated under a cliff to the north of Beni Abbes, in a
desert area with some acacias. This site has yielded 341 individual mammals. This desert region
receives less than 140 mm rain annually.

The site of Kerzaz (29°27°N, 01°25°W) is situated in the Sahara Desert, 3 km from a village
on the road to Hadrar in a stony desert. It yielded at least 66 individual mammals.



Taphonomy of Algerian owl pellet assemblages: palacontological implications 105

MEDITERRANEAN SEA

ALGERIA {
Tropic of Cancer
\f\oueo MEV/
| |

=~ so0km | ) W—

Fig. 1. Geographic position of the different owl pellet sites of Algeria.

Finally, the site of Oued Meniet (25°00’N, 04°20’E) is in the Hoggar (80 km south of Arak)
and has yielded 130 individual mammals. This high montane zone of the Sahara receives slightly
more rain than the central zones of this desert. Due to a collecting bias, part of the post-cranial
material was missing for this site and therefore no analyses have been performed on post-cranial
elements.

The taxonomic study was carried out by K. KOWALSKI (rodents), B. RZEBIK-KOWALSKA
(insectivores and bats), Z. BOCHENSKI and J. CUISIN (birds). Comparisons have been made with
faunal lists of the Recent mammal fauna of Algeria. Counts of bone frequencies and fragmentation
follows the methodology explained in DENYS (1985) and ANDREWS (1990).

OI. RESULTS

Erarumnia'l e pire s e ntrat itlo'n

Faunal lists of mammals from different biogeographic zones of Algeria and frorp the Bu@o bubo
pellets of that country are provided in Table I. The highest number of mammal species (14) is found
in the Honaine fauna, which has also yielded the greatest number of individuals (Fig. 2).

R odentia Rodents are the main prey of Bubo bubo, both in terms of the number of
species and the number of individuals (Table II).

The number of rodent species present in owl pellets is between 7 (Oued Meniet). and 1.1 (Aflou).
There is one dominant taxon in each studied pellet assemblage: Gerbillus pyramidum in Igli and
Aflou, G. gerbillus in Kerzaz, G. nanus in Oued Meniet and Mus musculus in Honaine (Table II).

The number of rodent species in the five owl pellet assemblages is lower than expected in all
regions of Algeria (Table I). Bubo bubo is considered to be an opportunistic feeder (FRY et al.
1988), but it avoids the squirrel Azlantoxerus getulus, which is purely diurnal. The same observation
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Table

I

Faunal lists of mammals and species richness of each owl pellet assemblage.
Comparison with the composition of the three biotic regions of Algeria (forest,
steppe, desert) defined in KOWALSKI & RZEBIK-KOWALSKA (1991)

Species

Forest

Steppe

Desert

Honaine

Aflou

Igli

Kerzaz

Oued M.

Sciuridae
Atlantoxerus
Gerbilinae
D. simoni
G. campestris
G. gerbillus
G. henleyi
G. nanus
G. pyramidum
M. crassus
M. lybicus
M. shawi
P. duprasi
P. obesus
Murinae
A. cahirrinus
A. sylvaticus
L. barbarus
M. musculus
M. spretus
R. norvegicus
R. rattus
Gliridae
E. quercinus
Dipodidae
J. jaculus
J. orientalis
Hystricidae
H. cristata
Ctenodactylidae
C. gundi
C. vali
M. mzabi
Others
Myotis blythi
Miniopterus schreibersi
Asellia tridens
Elephantulus rozeti
Crocidura whitakeri
Crocidura russula
Suncus etruscus

Lagomorpha indet.
Canis sp.

Total

Murinae
Gerbilinae

Moo

|

Ea T I oM

>

PP 0 ) M

talle

talle

|

DR ]

11

Ealltal

PR




Taphonomy of Algerian owl pellet assemblages: palaeontological implications 107

16
14
e
Number of species of Rodents
12
@
10 4 i 2
[\
| N = : :
@ ° Number of mammalian species
.
i 3
=)
MNI
6 T T T v T v T - T ~
0 100 200 300 400 500 600

Fig. 2. Number of species of rodents (NSR) and micromammals (NIS) plotted versus the minimum number
of individuals for each site. The number of rodent species is not correlated with the MNI, at least for Oued
Meniet and Honaine. Nevertheless, the general number of micromammals follows the MNI.

was made by JAKSIC & MARTI (1984) for Bubo in Spain, Chile and California. In addition, Bubo
does not feed on the largest African rodent, the porcupine (Hystrix cristata). At any given site it
does not take all the available species. Among the three rodents characteristic of the steppe habitat
(Atlantoxerus, Jaculus orientalis and Ctenodactylus gundi), only J. orientalis was found in pellets
at Aflou. The forest zone is characterized by the presence of six Murinae (three of them
synanthropic) and only two Gerbillinae, while the desert region has a high diversity of Gerbillinae
(eight genera). It is also characterized by two Ctenodactylidae and one representative of Dipodidae
(J. jaculus). The eight gerbilline genera have never been found together in owl pellet assemblages
from the Sahara. This can be due either to the ecology of the species or to the scarcity of some prey
species. If such an owl pellet assemblage were to fossilize, the environment would be interpreted
to be less arid than it really was.

In order to avoid direct deductions from faunal lists, some authors have used the ratio
Murinae/Gerbillinae as an indicator of aridity (JAEGER 1976; DENYS 1989). It is well known that
the number of Gerbillinae increases with aridity, while the number of Murinae decreases. Since
the five owl pellet assemblages studied in this paper are situated along an increasing aridity gradient
(Fig. 1), we should expect an increase in Gerbillinae and a decrease in Murinae. In fact, there is an
increase in Gerbillinae from Honaine to Aflou, but the two southernmost sites contain fewer

Gerbillinae than expected (Table D).

Chiropte r aThenumberofbatsfoundinthe owlpelletsis very small compared with
their representation in mammalian faunas (KOWALSKI & RZEBIK-KOWALSKA 1991) (Table I). Only
three species of 26 present in Algeria have been identified in the pellets. According to KOWALSKT
(1995) only in rare cases do particular individuals of owls feed regularly on bats.

Insectivor a Exceptfor Erinaceidae, which are rare in the diet of owls and have
not been identified in localities studied in the present paper, Insectivora are well represented by
Crocidura in the material of Honaine and Aflou, as well as by Suncus in the Honaine assemblage



