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OSTEOMETRIC TRAITS OF THE SELECTED SKELETON
ELEMENTS OF DOMESTIC CAT (FELIS SILVESTRIS
FE CATUS) FROM ARCHAEOLOGICAL SITES WOLIN-TOWN
AND SZCZECIN-VEGETABLE MARKET

Piotr Baranowski, Piotr Nowak, Katarzyna Pezinska, Agnieszka Talaga

West Pomeranian University of Technology, Szczecin

Abstract. Detailed osteometry of selected cat bones was evaluated as well as the values of cor-
relation coefficients describing the morphology of individual cat skeleton elements were com-
pared in order to verify the hypothesis on the possible occurrence of larger cats in early mediaeval
Szczecin than in contemporary Wolin. The research material consisted of domestic cat bone re-
mains being housed in the bone collections of the Museum of the Department of Animal Anatomy,
Western Pomeranian University of Technology in Szczecin, coming from archaeological sites
situated at the place of early mediaeval urban centres in Wolin and Szczecin. Based on the de-
gree of diaphyseal-epiphyseal fusion of the long bones, the age of cats was determined and 3 age
groups were separated, i.e. juvenile, subadult and adult. The traits of cat bones from archaeo-
logical site Szczecin—Vegetable Market showed significantly higher values (P<0.01; P<0.05)
when compared to those from archaeological site Wolin—Town. The bone material examined
complements our knowledge on the characteristic of this species in Western Pomerania as well
as expands that on cats of the Early Middle Ages.
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INTRODUCTION

The cat, as an animal being domesticated humans fairly late by humans [Clutton-Brock 1999;
Lasota-Moskalewska 2005], was not known in Europe at all until the 4th century A.D.
[Hilzheimer 1910, after Kubasiewicz 1959, p. 35]. On the other hand, low phenotypic
plasticity of the cat, being expressed in its morphological stability and incomplete de-
pendence on humans, consisting for instance in its ability to chase prey independently,
which makes its way of life resemble that of wild ancestors, or its reproduction escaping
human interference, is a well known and repeatedly mentioned fact [Krysiak 1957].

Among osteological materials being found in Western Pomerania and lodged in the
bone collections of the Department of Animal Anatomy of the Western Pomeranian Uni-
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versity of Technology in Szczecin, there are also cat bone remains. Their number is small
in relation to total number of identified mammal bone remains from Wolin and Szczecin
as it varies from 0.60 to 0.70%, respectively [Kubasiewicz and Gawlikowski 1967]. The
osteometric studies carried out on several larger fragments of the skulls of these animals
have allowed the bone remains of cats from Wolin to be included among remnants of do-
mestic cat. They came from the places where dead cats had been completely buried or
such as rubbish dumps and do not have any cut-marks caused by sharp tools, which indi-
cates that they are not kitchen or handicraft debris [Kubasiewicz 1959]. The second group
of cat bones comes from the site located at the foot of the Castle of Pomeranian Dukes in
Szczecin (between the Castle Hill and the Odra River), from the area of so called Vegetable
Market. This archaeological site is situated within the area of a former suburbium at the
foot of the castle [Cnotliwy et al. 1983; Dworaczyk et al. 2003]. It was explored for
10 years and delivered a comparative material from the castle itself and neighbouring
urban buildings [Kubasiewicz and Gawlikowski 1967]; there are not such bones among it
which would indicate the use of cat bone remains as a raw material for handicraft, which
confirms their origin as the remnants of animals that died at different age.

The size difference between cats from Wolin and Szczecin indicated earlier
[Kubasiewicz and Gawlikowski 1967] was a motive for the research consisting in the de-
tailed osteometry of selected cat bones and comparison of the values of correlation coef-
ficients describing the morphology of individual cat skeleton elements. The undertaken
research aimed at verification of the hypothesis on the possible occurrence of larger cats
in early mediaeval Szczecin than in contemporary Wolin.

MATERIAL AND METHODS

The research material consisted of the bone remains of domestic cats being housed in the
bone collections of the Museum of the Department of Animal Anatomy, Western Pomeran-
ian University of Technology in Szczecin, coming from archaeological sites situated at the
place of early mediaeval urban centres in Wolin and Szczecin. They are part of very numer-
ous animal bone materials isolated from among the bone fragments being of no use for fur-
ther osteometric analyses, showing marks of purposeful or accidental human activity, animal
tooth marks, or the ones on which anatomopathological lesions have been found or those
being damaged to a different extent through staying in the ground before excavation. The fol-
lowing cat bones were used in the analysis: mandibles (n = 50), scapulae (n = 14), humeri
(n=28), radii (n = 18), ulnae (n = 11), femora (n = 21) and tibiae (n = 20). Based on the de-
gree of diaphyseal-epiphyseal fusion of the long bones [Habermehl 1975], the age of cats was
determined and 3 age groups were distinguished: young animals (juvenile, to the 6th month
of life), mature animals (subadult, from the 6th to the 11.5 month of life), and full grown an-
imals (adult, more than the 11.5 month of life). Measurements of the aforesaid bones were
made with an electronic calliper (Orion 31170 150), accurate to 0.01 mm, using “A guide to
the measurement of animal bones from archaeological sites” [Driesch 1976] as a current
standard being recommended by International Council for Archaeozoology.
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Measurements of the mandible and teeth

Total length:

Infradentale — Gonion caudale; Infradentale — Incisura angularis; Aboral border of the
canine alveolus — Processus coracoideus; Aboral border of the canine alveolus — Incisura
angularis; Length of the cheek-tooth row P; — M;; Length of M;; Breadth of M;; Length
of the carnassial alveolus (M;)

Height of the mandible:

Basal point of the angular process — Coronion; Height of the mandible behind M;;
Height of the mandible in front of P4

Measurements of the scapula:

Ld — Greatest dorsal length,

HS — Height along the spine,

DHA — Diagonal height,

GLP — Greatest length of the processus articularis,
SCL — Smallest length of the collum scapulae,

LG — Length of the glenoid cavity,

BG — Breadth of the glenoid cavity.

Measurements of the humerus:

GL — Greatest length,

GLC — Greatest length from the caput humeri (humeral head),
Bp — Greatest breadth of the proximal end,

Bd — Greatest breadth of the distal end,

SD — Smallest breadth of the diaphysis.

Measurements of the radius:

GL — Greatest length,

Bp — Greatest breadth of the proximal end,
SD — Smallest breadth of the diaphysis,
Bd — Greatest breadth of the distal end.

Measurements of the ulna:

GL — Greatest length,

DPA — Depth cross the processus anconaeus,

SDO — Smallest depth of the olecranon,

BPC — Greatest breadth cross the coronoid process.

Measurements of the femur:

GL — Greatest length,

GLC — Greatest length from the caput femoris (femoral head),
Bp — Greatest breadth of the proximal end,

BTr — Greatest breadth of the region of the trochanter tertius,
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DC — Greatest depth of the caput femoris,
SD — Smallest breadth of the diaphysis,
Bd — Greatest breadth of the distal end.

Measurements of the tibia:

GL — Greatest length,

Bp — Greatest breadth of the proximal end,
SD — Smallest breadth of the diaphysis,
Bd — Greatest depth of the distal end.

In addition, values of the surface area of vertical projections of proximal and distal
epiphyses of the long bones of the pelvic limb were estimated. For this purpose, photo-
graphic images of the aforesaid bone parts were taken with a Canon camera, which were
then transferred to MultiScan software to make measurements. Furthermore, the diaphy-
seal axis and the lines perpendicular to it, the course of which overlaps that of epiphyseal
lines [Henneberg 1974], were drawn. Values of the following traits were estimated: sur-
face area of the projection of proximal epiphysis (Pp); surface area of the projection of dis-
tal epiphysis (Pd); total surface area of projection (Pc); and surface area of the projection
of diaphysis (Pt). Using the values of obtained measurements, the following bone indices
were calculated:

— total massiveness index (WMO) = (total surface area of the projection / greatest length)

x 100;

— epiphyseal-diaphyseal index y (WNT) = (surface area of the projection of the proximal

and distal epiphyses / surface area of the projection of the diaphysis) x 100;

— proximal epiphyseal index (WNB) = (surface area of the projection of the proximal epi-

physis / total surface area of the projection) x 100
— distal epiphyseal index (WND) = (surface area of the projection of the distal epiphysis

/ total surface area of the projection) x 100.

All empirical data obtained were processed statistically by means of Statistica® v.9 PL
software package. The following parameters were calculated for each trait: arithmetic
mean value and standard deviation, and minimum and maximum values of the trait were
determined. The results obtained are presented in Tables 2 to 12. Since the values of traits
of the mandible and other skeleton elements dis not show normal distribution, differences
between mean values were evaluated with a non-parametric Mann-Whitney’s
U test, whereas correlations between selected traits were estimated using the Spearman’s
rank correlation coefficient. The source of variation for carried out analyses was archae-
ological site and morphological age of particular bone remains.

RESULTS AND DISCUSSION

Table 1 presents the chronological and contextual data for all cat bones excavated in two
archaeological sites of Western Pomerania, i.e. in Wolin—Town and Szczecin—Vegetable
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Market. The most numerous cat bone remains with exactly determined chronology are the
ones coming from the first half and the third quarter of the 10th century (approx. 30%),
and then those coming from the second half of the 9th century and the first half of the 13th
century (approx. 12%). For approximately 33% of cat bone remains (n = 54), a precise
chronology could not be determined (9th—14th century). Among the cat bone remains ex-
amined, mandibles constitute the largest number in the analysed sample, which were mostly
excavated in several Wolin—Town excavation sites (78%), with chronology being very pre-
cisely determined for more than 53% of them. Only a few fragments of cat skulls from
Wolin survived [Kubasiewicz 1959], being thus of no use for the goal being set in the pres-
ent research, which would allow, like in case of dog skulls [Baranowski 2010], approximate
determination of morphological traits more closely.

The osteometric analysis of most mandible traits (Table 2) did not show any signifi-
cant statistical difference between specimens. Only significantly larger mean breadth of M
(P<0.05) was observed in the mandible excavated in Wolin—Town when compared to the
value of that trait describing the specimens from Szczecin—Vegetable Market.

As far as the analysed mandibles came from the cats being determined as subadult in-
dividuals, the whole material representing scapulae belonged to full grown, adult animals
(Table 3). The statistical analysis performed on osteometric traits describing that bone
showed that seven of the eight examined traits of the cat scapulae from Szczecin—Veg-
etable Market were statistically significantly larger (P<0.01; P<0.05) when compared to
those excavated in Wolin—Town. One scapula from the latter calls special attention, with
the weight being 7.24 g and thus exceeding 2.5-times the average weight of the scapulae
found in Szczecin. Such extremely large specimens of other cat skeleton parts had been
found during exploration of archaeological sites in other areas of Western Pomerania
[Kubasiewicz and Gawlikowski 1963].

Table 4 presents the results of osteometric analysis of the bones of free thoracic limb
of the cats from both sites. No differences were found in the weight of the humerus but its
greatest length, greatest length from the caput humeri and greatest breadth of the proximal
end excavated in Szczecin—Vegetable Market were significantly larger (P<0.01) when
compared to those in the subadult age group from Wolin—Town. A too small number of
well-preserved radii and ulnae from both sites made objective analysis of differences im-
possible but attention should be paid to significantly smallest breadth of the diaphysis of
the radius and the ulna in fully grown specimens from Szczecin—Vegetable Market when
compared to those from Wolin. A shortage in the representative number of the ulnae did
not allow objective statistical analysis of the osteometric results for this bone.

Statistical analysis of the values of metric traits of the bones of free pelvic limb of the
domestic cats from both sites (Table 5) showed significantly larger mean weight of the
femora (P<0.01) from Szczecin—Vegetable Market and larger greatest length and greatest
length from the caput femoris when compared to the specimens in the adult age group
from Wolin—Town, as well as larger mean weight of the tibia, greatest length, greatest
breadth of the proximal end and greatest breadth of the distal end in the subadult age group.
The above relationship is confirmed by measurements of the surface area of the projection
of the proximal epiphysis (Pp) and the distal epiphysis (Pd) as well as the total surface area
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of the projection (Pc) and the surface area of the projection of the diaphysis (Pt) of the femur
and the tibia of the specimens included in the subadult and adult age groups (Table 6). Each of
these traits for the bones of both types from excavation sites in Szczecin shows statistically
significantly higher values (P<0.01; P<0.05) when compared to those from Wolin—Town.

The mandible consists of two separate modules which are the body, being a nest for
teeth of the lower arch, and the ramus. In order to estimate the strength of association of
the essential descriptive parts, the values of Spearman’s rank correlation coefficient were
calculated for selected traits of that bone of domestic cats from archaeological sites Wolin—
Town and Szczecin—Vegetable Market (Table 7). It is apparent from the analysis of val-
ues of that coefficient that both regions of the mandible of cats from Wolin—Town seem
to be more highly integrated when compared to the specimens from Szczecin—Vegetable
Market. On the other hand, direction of the correlation of traits of the mandibula, humerus
(Table 9) and tibia (Table 11) is always positive, as opposed to the correlation of elements
of the post-cranial elements: scapula (Table 8), radius (Table 10) and femur (Table 12),
where some of the examined traits show no association or low strength of association and
negative values.

Domestic cat belongs to the most popular and best known species among many animal
species being associated with humans for about 3 thousand years. However, its non-do-
mesticated form, the European wildcat, occurs naturally, being morphologically very close
to domestic cats. This causes that genetic difference between these two forms is indistinct,
while their distinction is largely based on behavioural analyses [Pierpaoli et al. 2003, Ya-
maguchi et al. 2004]. Not numerous bone remains of cats, as is the case with the results men-
tioned earlier and referring to the materials under discussion, have been reported by other
author who observe not more than 1% of specimens among archaeozoological bone re-
mains of these animals [O’Connor 2007]. Also sexual dimorphism of the cranial and post-
cranial skeleton is irrelevant to comparative studies, as opposed to the skeleton of European
wildcats [Kratochwil 1976]. Considerable difficulties in finding out what a form has been
encountered in the bone collections may be affected by the fact of almost imperceptible
skeletal differences between European wildcats and domestic cats [Daniels et al. 2001].
The results being obtained through comparative studies are additionally obscured by their
ability to produce hybrids, being the effect of mating between the two forms.
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CONCLUSIONS

The carried out research points to larger morphological integration in the cats from
Wolin—Town but a possibility that bone remains of European wildcats or those belonging
to their offspring with domestic cats have been found among the ones being excavated in
Szczecin—Vegetable Market can not be excluded either. The collected material covers sev-
eral centuries which causes that a change in body size of the intra-population character
could have happened during so long time. The causes could be also seen in the migration
from rural areas or in the bone remains of European wildcats being hunted for their valu-
able and much more bigger fur skin than in domestic cats.

Although it is difficult to imagine that domestic cats from around Szczecin in the Early
Middle Ages differed from those from around Wolin, the details of their morphology ob-
tained based on the bone collections amassed from these regions of Pomerania could sup-
plement the observations made on materials from other archaeological sites. The bone
material examined complements our knowledge on the characteristic of this species in
Western Pomerania as well as expands that on cats of the Early Middle Ages.
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CECHY OSTEOMETRYCZNE WYBRANYCH ELEMENTOW SZKIELETU
KOTA DOMOWEGO (FELIS SILVESTRIS F. CATUS) ZE STANOWISK
ARCHEOLOGICZNYCH: WOLIN-MIASTO I RYNEK WARZYWNY W SZCZECINIE

Streszczenie. Oceniano szczegdtowa osteometri¢ wybranych kosci oraz porownano warto$ci
wspolczynnikow korelacji charakteryzujacych morfologi¢ poszczegdlnych elementow szkieletu
w celu zweryfikowania hipotezy o mozliwosci wystepowania na terenie $redniowiecznego Szcze-
cina kotow wigkszych niz we wspolczesnym temu okresowi Wolinie. Materialem do badan byty
szczatki kostne kotow domowych znajdujace si¢ w zbiorach Muzeum Zaktadu Anatomii Zwie-
rzat ZUT w Szczecinie, pochodzace ze stanowisk archeologicznych usytuowanych w miejscu
wczesnosredniowiecznych osrodkow miejskich w Wolinie i Szczecinie. Na podstawie stopnia
zro$nigcia trzonu kosci diugich z ich nasadami okreslono wiek kotéw i dokonano podziatu na
trzy grupy: juvenil, subadult i adult. Cechy kosci ze stanowiska archeologicznego Rynek Wa-
rzywny w Szczecinie wykazaly wartosci istotnie wyzsze (P<0,01; P<0,05) w poréwnaniu ze sta-
nowiskiem z Wolina—Miasta. Opracowany materiat kostny uzupetnia wiedze o sylwetce badanego
gatunku na Pomorzu Zachodnim, a takze poszerza wiedzg o kotach wezesnego Sredniowiecza.

Stowa kluczowe: archeozoologia, kosci dtugie, kot domowy, zZuchwa, osteometria
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