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Archaeological excavations conducted since 2002 in Witów, site 1, Koszyce commune have provided a large col-
lection of animal bone remains. Analysis of this source category became the basis for evaluating the economic model 
in the early and classical developmental phases of the Lusatian settlement on this site. In both analyzed chronological 
periods, the basis for obtaining meat was animal husbandry. The dominant component in the analyzed collection is that 
of cattle bone remains, followed by sheep and goats as well as pigs in third place. Such species distribution indicates  
a plant cultivation/animal husbandry economy with a large share of pastoral traditions. One of the important areas of natu-
ral resource management was the collection of freshwater bivalves, which probably resulted from natural conditions. The 
low percentage of wild animal remains indicates that hunting played a marginal role in the sphere of economic activity of 
the communities analyzed. The lack of noticeable transformations in the domestic animals management system suggests 
that the economic model chosen in the early settlement phase turned out to be the most optimal strategy in relation to the 
environmental realities. A comparative analysis of the animal husbandry economy in Witów with other settlements of the 
Lusatian culture in Małopolska (Lesser Poland) and Śląsk (Silesia) showed some common trends. The obtained results 
indicate that apart from environmental pressure, cultural considerations and animal husbandry tradition to some extent 
determined the choice of the economic model.
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evaluation of the animal husbandry economy  
and meat consumption in the early and classical  

developmental phases of the lusatian culture  
in witów, site 1, koszyce commune

In considerations regarding prehistoric econo-
mies, including animal husbandry, natural sources 
play an extremely important role. It is impossible 
to analyze the animal husbandry structure or the 
type of crop in prehistory, without detailed research 
on animal bone remains, plant macroremains, and 
pollen. Therefore, based on a comprehensive ar-
chaeozoological analysis, while taking into account 
all other archaeological sources and the context of 
individual deposits, one can try to reconstruct the 

prehistoric economy. Individual archaeozoological 
studies are known from the areas occupied by spe-
cific Lusatian culture groups in Poland. The results 
of these analyses are more widely discussed in arti-
cles by D. Makowiecki and M. Makowiecka (1998) 
as well as by A. Gręzak and J. Piątkowska-Małecka 
(2007).

In turn, for the areas of Małopolska (Lesser  
Poland) a shortage of synthetic approaches in the 
context of this issue in the Lusatian culture is no-
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ticeable. For this reason, research on bone remains 
from the Lusatian settlement in Witów, site 1, Ko-
szyce commune is of particular importance. This 
is one of the first comprehensive studies of such 
a large collection of bone remains, and it brings  
a new quality to this type of study. It may also be 
used in the future as comparative material for other 
researchers dealing with this issue.

Site No. 1 in Witów, Koszyce commune, from 
which faunal material for research was obtained, is 
located within the upland promontory at the conflu-
ence of the Vistula and the Szreniawa rivers (Fig. 1). 
This promontory is called the ‘Witów spur’ and is 
the final section of the eastern part of the range of 
hills stretching for about 10 kilometres. The first ex-
cavations on this site were of a rescue nature and 
were carried out by S. Zemełka in 1960, and for the 
next three seasons by J. Marciniak (Marciniak 1963; 
1964; 1965). Stationary excavations started not until 
1980 under the direction of J. Rydzewski. Then ex-
cavation activities in the settlement in Witów were 
suspended for the next twenty years. Since 2002, 
systematic stationary excavations have been car-

ried out at this site, during which fortifications of  
a stronghold erected by the Lusatian culture com-
munity were discovered (Gawlik and Godlewski 
2006; 2007; 2009; 2010; 2012) and the multicultur-
al character of the site was confirmed, as indicated 
by earlier excavations conducted by J. Marciniak 
(1963) and J. Rydzewski (1972; 1981; 1982).

Based on the analysis of the forms and style 
of pottery vessels and artefacts made of metal, two 
main chronological phases were distinguished, dur-
ing which the development of the Lusatian settle-
ment in Witów took place. The first one corresponds 
to the early phase of the Upper Silesian-Lesser 
Poland group and is dated to the III-IV period of 
the Bronze Age (around 1350-950 BC). It can be 
associated with the settlement of the Kraków sub-
group identified with the population arrived from 
the region of the Głubczyce concentration (Gawlik 
and Godlewski 2006). The next stage was associ-
ated with the classical phase of the Upper Silesian-
Lesser Poland group, whose development took 
place in the V period of the Bronze Age (herein-
after V OEB) and in the Hallstatt C period (here-

Fig. 1. Location of site No. 1 in Witów, Koszyce commune. Source: https://mapy.zabytek.gov.pl/nid/
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inafter Ha C) (around 950-620/600 BC). Artefacts 
found in features dated to the III and IV periods of 
the Bronze Age show the greaes analogy within the 
Silesian group of the Lusatian culture, especially 
from Upper Silesia (Gawlik and Godlewski 2006; 
2009)1. The development of settlement in this peri-
od is also confirmed by 14C dates from features 120 
and 138, which are between 1350-1100 BC (Gaw-
lik and Godlewski 2009, Table 1). Sparsely appear-
ing metal products with significant dating values 
are primarily bronze hoards from J. Marciniak’s 
studies dating to the IV Bronze Age period (Mar-
ciniak 1966; Blajer 2001, 336). The lack of features 
from younger chronological periods suggests that 
the Lusatian settlement in Witów did not continue 
during the Ha D period (Biskupice-Tyniec phase in 
Krakow area).

Materials and methods

Osteological material was obtained during the 
2002-2009 excavation seasons and consisted of 
3,001 bone fragments from mammals, birds, fish, 
and freshwater bivalve remains (Table 1). It should 
be mentioned that some of the material obtained  
during the 2002-2007 excavation seasons (512 speci-
mens from the Lusatian culture features, 2,739 from 
the cultural layer) became the subject of archaeo-
zoological analysis, the results of which provided 
preliminary information on the animal husbandry  
economy on this site (Zielińska 2009). The stud-
ied faunal samples were obtained from fills of 166 
settlement features. 23.84% of the material was not 
identifiable due to the lack of diagnostic features.  
This value indicates a good state of preservation of 
the material, which was probably due to favourable 
soil conditions in which the bone substance was de-
posited. From the layers of 34 early Lusatian cul-
ture features 487 bone remains were obtained, of 
which about a quarter was not identified in terms 
of species and anatomical affiliation. In turn, 1,863  
osteological units were found in fills of 73 features 
from the classical Lusatian culture phase. Almost  

1  The issues concerning cultural changes in the Lesser 
Poland region in the III period of the Bronze Age are dis-
cussed, amongst others, by the following authors: J. Górski 
2010, pp. 105-121; Ł. Mrówka 2014; M. S. Przybyła 2017, 
pp. 227-233.

a fifth of the examined collection dated to this phase 
was not identifiable.

Part of the pottery material did not have fea-
tures of adequate chronological sensitivity and 
enabled only a general determination of its belong-
ing to the Lusatian culture. This group includes 59 
archaeological features, from which a total of 502  
remains of various animal species and 149 frag-
ments of freshwater bivalve shells were obtained 
(Table 1). Due to the lack of precise dating, this fau-
nal material was excluded from the analysis.

The examined bone set was macroscopically 
examined using analytical procedures described in 
archaeozoological literature, mainly in the publica-
tion by A. Lasota-Moskalewska (2008).

Based on the diagnostic features occurring in 
skeletons specifying the animal species or other 
systematic unit, a zoological identification was 
made, during which a reference collection was used, 
which is the equipment of the University Centre of 
Veterinary Medicine UJ-UR. In addition, compara-
tive animal anatomy textbooks were used (Barone 
1976; Hillson 1999; France 2009). Bone remains of 
birds were isolated without recognizing their spe-
cies and anatomical affiliation.

The anatomical distributions of cattle, sheep, 
goats, and pigs were compared with the reference 
anatomical distribution prepared for these species 
(Lasota-Moskalewska 2008, 238).

In order to distinguish between bone ele-
ments of sheep and goat, the criteria described by 
M. A. Zeder and H. A. Lapham (2010) were used. 
In cases where it was impossible to distinguish the 
bone remains of these species, the sheep/goat term 
conventionally adopted in archaeozoological stud-
ies was used.

Based on the observation of the degree of fu-
sion of long bone epiphyses with shafts (Kolda 
1936) and based on teeth development assessment 
(Lutnicki 1972), the age of animals was assessed.

Cattle sex was determined using the metacar-
pal and metatarsal bones width and length indica-
tor (Hovard 1963). Pigs sex was determined based 
on the analysis of the transverse cross-section of 
tusks from the lower or upper rows and the out-
lines of their alveoli (Habermehl 1975, 135; Schmid  
1972, 81).

Osteometric analysis was carried out based 
on the recommendations contained in the study  
by A. von den Driesch (1976). The morphologi-
cal type of domestic animals was assessed using  
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point scales developed for cattle by A. Lasota-
Moska lewska (1984) and H. Kobryń and A. Lasota-
Moskalew ska (1989), for pig by A. Lasota-Moska-
lewska, H. Kobryń and K. Świerzyński (1987) and 
for horse by H. Kobryń (1989). The height at the 
withers of cattle was estimated using the coeffi-
cients by V. I. Calkin (1960) or J. Fock (1966).

The next stage of archaeozoological analysis 
was the comparison of the obtained results with 
other research carried out for the Lusatian culture 
settlements. Because of the unsatisfactory state 
of research on bone material from this period for  
Lesser Poland, material from the area of Silesia 
(both Upper and Lower) was chosen for compara-
tive purposes. This was supported by both the state 
of research on osteological material from this area 
and the close cultural links between these areas.

Species composition of faunal materials  
from the early developmental phase  

of the Lusatian culture (III – IV OEB)

In the early Lusatian culture materials domes-
ticated mammals are represented by the remains of 
cattle, sheep, goats, horses, and dogs. In this group 
the largest share constitute remains of small rumi-
nants, but the bone components belonging to cat-
tle are less frequent by only 3%. The third place in 
terms of frequency is taken by bones of pigs and 
dogs, whose share is equal. Much less frequent are 
horse remains (Table 2). It should be noted, howev-
er, that the vast majority of dog bone remains (frag-
ments of front and back limbs of one individual) 
were deposited in feature No. 314 (Table 3). Simi-
larly, in the case of skeletal remains of sheep, a sig-
nificant part of them was found in feature No. 261  
and represented the front part of the body and 
fragments of the back limb of one individual (Ta-
ble 4). The bone material from these two features 
differed from the others by degree of fragmenta-
tion and had no traces associated with cooking. 
For this reason, it was considered not to be post-
consumption waste and was excluded from further 
analysis. Such a procedure significantly affects 
the order of occurrence of individual species and 
causes that the most frequent will be bone remains 
of cattle, not sheep and goats, which in turn indi-
cates a different economic model. Only two elk 
bone remains were obtained from wild mammals 
(Table 2).

In the studied osteological assemblage the re-
mains of birds constitute only a fraction of a percent 
of the total examined set. In turn, the remains of 
freshwater bivalve are represented more frequently 
(Table 1).

Species composition of faunal materials  
from the classical developmental phase  
of the Lusatian culture (V OEB – Ha C)

In features associated with the classical phase, 
similarly to older materials, there is a definite pre-
dominance of the remains of domesticated mam-
mals over other taxa. Bone remains belonging to 
cattle followed by small ruminants were the most 
numerous in this group. One-fifth of the total col-
lection was made up of pig bone remains. Even 
fewer elements belonging to horses were recorded, 
while dog bones do not exceed 2% of the analyzed 
sample (Table 5). Game is represented by individ-
ual bone elements belonging to red deer, roe deer,  
and beaver (Table 5). In addition, 16 striped field 
mouse skeleton elements were identified. Assuming 
that these animals were not bred for consumption or 
hunted, the identified remains were excluded from 
the analysis. The presence of mouse remains in the 
material in question probably results from the fact 
that it is a synanthropic species. Birds remain consti-
tuted a negligible percentage of the examined collec-
tion, while malacofauna is represented in large num-
bers. It is worth noting that about 41% of the studied 
faunal sample consists of freshwater bivalve shells. 
One part of a fish skeleton was also recorded.

Comparison of species composition  
of bone remains obtained from features  
dated to the early and classical phases  

of the Lusatian culture

A comparative analysis of faunal materials 
from the early and classical stages of the develop-
ment of the Lusatian culture in Witów showed that 
the order of occurrence of the main domesticated 
species is the same, while small changes concern 
the percentage. Such results were obtained after 
exclusion from the materials of the early Lusatian 
culture bone remains from features 261 and 314, as-
suming that these deposits were not a manifestation 
of economic behaviour.
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Both in the early and classical phases, the pre-
dominant component is that of bone remains of 
cattle, followed by sheep and goats. In terms of 
number, bone remains of pigs are in third place in 
both examined chronological phases. Dog bone 
remains, which in the early Lusatian culture as-
semblages constituted a fraction of a percent of the 
examined bone set, appear more often in the clas-
sical phase (Table 6). Due to the small number of 
skeletal elements of horses and dogs in the stud-
ied faunal assemblages, it cannot be clearly deter-
mined whether the reason for the changes in their 
frequency concerned random factors, or whether it 
was a real change in the breeding system of these  
animals. In both analyzed developmental phases  
of the Lusatian settlement in Witów, bone remains 
of wild animals appear but in trace amounts, though 
it is worth noting that in the early Lusatian culture 
materials elk remains were found, while in classical 
materials – roe deer, beaver, and red deer.

Anatomical composition of faunal materials  
from the early developmental phase  

of the Lusatian culture (III – IV OEB)

Amongst bones of cattle, small ruminants, and 
pigs, few bone elements were recognized, though 
they do represent all parts of the cranial and post-
cranial skeleton.

In the case of cattle remains, the most frequent 
were bone elements coming from the trunk, fol-
lowed by the head and proximal sections of the tho-
racic limb, i.e., the shoulder. From the distal part 
of the thoracic limb and proximal pelvic limb (the 
ham), the same number of elements were recog-
nized. The distal section of the pelvic limb was rep-
resented by two tarsus bones and three metatarsal 
bone fragments. In addition, three phalanges were 
identified (Table 7).

In the anatomical composition of small rumi-
nants, bones from the head part, the proximal part 
of the pelvic limb, and then the trunk were the most 
numerous. Distal sections of the fore and hind limbs 
as well as phalanges are represented by individual 
bone elements (Table 7).

Amongst the remains belonging to pigs, most 
elements come from the trunk part, the proximal 
part of the thoracic limb, and then the head. The 
remaining parts of the carcass are represented by 
individual bone elements (Table 7).

The results of the anatomical identification 
of the remaining species, whose few remains rep-
resented an incomplete skeleton, are presented in 
Table 7.

Anatomical composition of faunal materials  
from the classical developmental phase  
of the Lusatian culture (V OEB – Ha C)

Percentage data obtained for individual cattle 
bone assemblages showed that the remains includ-
ed in the so-called brawn do not deviate from the 
norm, while disharmonies in relation to the standard 
distribution were noted amongst the elements con-
stituting the postcranial skeleton. Surpluses were 
noted in relation to the proximal sections of the tho-
racic and pelvic limb (i.e., the so-called shoulder 
and ham) and the distal section of the pelvic limb. 
In turn, the deficiencies concern elements from the 
trunk part, distal sections of the thoracic limbs and 
phalanges (Table 9).

In the anatomical distribution of small rumi-
nants, deficiencies were noted amongst the bone 
elements from the head, trunk and phalanges parts. 
Bone remains from the proximal sections of the tho-
racic and pelvic limbs occur in significant surpluses, 
while the ones from distal parts of the limbs do not 
differ from the standard distribution (Table 9).

Percentage data referring to pig bone assem-
blages show surplus amongst elements included 
in the head part, proximal sections of the thoracic 
limbs and proximal and distal sections of the pelvic 
limbs. Deficiencies were noted in relation to the el-
ements constituting the trunk, distal sections of the 
thoracic limb and phalanges (Table 9).

The list of bone remains of other species, oc-
curring in a number not exceeding 100 osteological 
units in the anatomical system was included only 
in Table 8.

The age of death of domesticated animals  
whose remains were obtained from features  

of the early developmental phase  
of the Lusatian culture (III – IV OEB)

Based on the observation of the age of cattle 
death, it was established that mainly mature indi-
viduals were intended for slaughter. The number  
of remains of juvenile individuals is within the 
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boundary of the economic norm adopted for this 
species, which is 5-8% (Lasota-Moskalewska 
2008, 250) (Table 10). In this group, the metacarpal 
bone belonging to an individual between 2 and 2.5 
years of age was recorded, as well as the tibia and 
metatarsal bone from animals which did not exceed  
2 years of age at the time of death.

In the collection of bone remains of small ru-
minants over 35% belonged to animals slaughtered 
at a young age. This result is well above the gener-
ally accepted norm for these species, ranging from 
5 to 8% (Lasota-Moskalewska 2008, 250) (Table 
10). In the group of remains belonging to immature 
individuals, two fragmentarily preserved mandibles 
of animals slaughtered at about 18 months of age 
and a fragment of tibia of an individual that at the 
time of death did not exceed 3.5 years were distin-
guished.

About three-quarters of the identified pig bone 
remains belonged to morphologically immature in-
dividuals. This result is twice the economic norm 
adopted for this species, which is within 30-35% 
(Lasota-Moskalewska 2008, 250) (Table 10). In this 
group, bones belonging to individuals slaughtered 
in the first week of life (5 elements), between the 
4th-6th month (1 element), before the 12th month 
(4 elements), and before the second year of life  
(3 elements) were identified.

All identified horse bone elements belonged to 
mature individuals, while amongst the dog bones 
one came from a young individual.

The age of death of domesticated animals  
whose remains were obtained from features  

of the classical developmental phase  
of the Lusatian culture (V OEB – Ha C)

In the cattle bone collection, the percentage 
of remains belonging to individuals slaughtered 
at a young age is 6.18% (Table 10), and therefore 
falls within the norm generally adopted for rumi-
nants (5-8% after Lasota-Moskalewska 2008, 250).  
In this group a fragment of the mandible of the in-
dividual was identified, which at the time of death 
was between the 24th and the 28th month, two meta-
carpal bones belonging to individuals intended for 
slaughter before reaching the second year of life, and 
a fragment of tibia of an animal about 3.5-year-old.

Almost half of the bone remains of small ru-
minants came from individuals slaughtered before 

reaching morphological maturity (Table 10). This 
result is well above the norm adopted for these spe-
cies, which is the same as for cattle. This indicates 
a non-standard approach to husbandry and slaugh-
ter techniques in a herd of small ruminants. In the 
group of remains derived from young animals the 
following were distinguished: fragments of four 
mandibles belonging to individuals between the 3rd 
and the 4th month of age, a fragment of mandible 
and a tibia of individuals slaughtered before reach-
ing the 18th month of age, a fragment of mandible 
of an animal between the 18th and the 24th month 
of age, one fragment of metacarpal bone, tibia and 
metatarsal bone belonging to animals approximately 
20-month-old, as well as humerus fragment, radius 
fragment and three femur fragments from individu-
als slaughtered before reaching 3.5 years of age.

The percentage of bone remains belonging to 
young pigs is almost the same as of small rumi-
nants (Table 10) and is above the generally adopted 
economic norm. In this group the following were 
identified: mandible fragment of an individual 
slaughtered between the 4th and the 6th month of 
age, fragment of jaw and mandible of individuals 
slaughtered around the 12th month of age, as well 
as fragment of jaw and two mandibles fragments of 
animals slaughtered between the 16th and the 24th 
month of age.

Other taxa (horse, dog, red deer, roe deer, 
beaver) were mainly represented by bone remains 
belonging to morphologically mature individuals. 
Only three bone fragments of juvenile individuals 
were determined, which were identified as: a roe 
deer tooth, a horse femur fragment and a dog rib 
fragment.

Comparison of the age profile of animals  
belonging to the main breeding species

The distribution of the cattle death rate shows 
similar results for both of the analyzed develop-
mental phases of the Lusatian settlement in Witów. 
In the examined bone assemblages the percentage 
shares of remains of juvenile individuals do not ex-
ceed the norm adopted for this species (Table 10).

Data on the age of slaughter of small ruminants 
showed that the survival profile of these animals is 
the same in the early and the classical phase (Ta-
ble 10). It is noteworthy that the surplus of bone 
elements of morphologically immature individuals 
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increases by 9.5% in the classical phase and is even 
more pronounced. Perhaps this means that the re-
moving model for these animals consolidated over 
time.

Similarly in the case of pig remains, a signifi-
cant surplus of piglet bone components was ob-
served (Table 10). This trend is reduced by about 
25% in the classical phase, however, when the 
bones of juvenile individuals still constitute almost 
a half of the collection. When comparing both as-
semblages one should remember the significant dif-
ferences in their numbers.

Sex analysis of domesticated animals  
whose remains were obtained from features  

dated to the early (III – IV OEB) and  
classical (V OEB – Ha C) developmental  

phases of the Lusatian culture

The fills of the early Lusatian culture features 
contained only three bone remains enabling sex as-
sessment. Amongst them were the bovine metacar-
pus belonging to a female individual, as well as the 
tusk and mandible fragment of a pig, which also 
came from females.

Equally poor data on the sex of domesticated 
animals were provided by materials obtained from 
the classical Lusatian culture features. Only four 
bone elements had features related to sexual dimor-
phism. The bovine metacarpal bone belonged to 
a female or an ox, while the two metatarsal bones 
of this species belonged to males. In turn, the shape 
of the cross section of the pig’s tusk indicates that it 
belonged to a female individual.

Osteometric analysis of animal bone remains  
obtained from features dated to the early  

developmental phase of the Lusatian  
culture (III – IV OEB)

The early Lusatian culture materials provided 
in total 14 bone remains with metric characteristics, 
of which for four there are no adequate scales and 
coefficients enabling to infer the morphology (Ta-
ble 11).

The metric values of three cattle bone remains 
identified as talus and two phalanges I, ranged be-
tween 32.5 and 42.5 points, according to A. Lasota-
Moskalewska’s scale (1982-1984), which indicates 

the presence of medium height individuals. In turn, 
based on the length of the largest metacarpal bone, 
it was determined that the remains belonged to an 
individual measuring approximately 108 cm at the 
withers, and therefore of short stature (Table 11). 
Both short and medium height individuals are of 
the Bos taurus brachyceros type .

The values obtained based on measurements  
of the length of the largest metacarpal bone of  
a sheep indicate an individual measuring about  
55 cm at the withers, representing a short stature 
form (Table 11).

Based on measurements of the total length of 
horse metacarpal bone, it was determined that it 
belonged to a short stature animal, measuring ap-
proximately 119 cm at the withers (Table 11).

Osteometric analysis of animal bone  
remains obtained from features dated  
to the classical developmental phase  

of the Lusatian culture (V OEB – Ha C)

In the assemblage of bone remains derived  
from cattle obtained from layers of features of the 
classical phase, 18 bone elements with metric fea-
tures were distinguished. The values obtained af-
ter measuring two elements ranged from 24 to 27.5 
points, which indicates the occurrence of short 
stature individuals. In turn, the metric values of 
the next 13 elements ranged between 32.5 and 67.5 
points corresponding to medium height individuals 
(Table 12). Data obtained from measurements of 
the total length of two metacarpal bones of males 
indicate that these individuals measured approxi-
mately 107 and 109 cm at the withers. An analogous 
measurement of the female metatarsal bone ena-
bles us to estimate its height at the withers at about  
107 cm. The obtained results indicate the presence 
of short and medium height individuals represent-
ing the Bos taurus brachyceros form.

Based on the results obtained after measuring 
the total length of a goat metatarsal bone, it was 
determined that its height at the withers was al-
most 69 cm and therefore represented a short stat-
ure. In turn, measurements of total length of sheep 
metatarsal bones enabled us to estimate the height 
at the withers of this individual at about 53 cm  
(Table 12).

The dimensions of the proximal epiphyses of 
two radial bones of pigs, when transferred to point 
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scales, enabled us to find out that the identified re-
mains were from individuals representing domesti-
cated form (Table 12).

The height at the withers of horse, estimated 
on the basis of measurements of the width of the 
distal epiphysis of the radial bone, indicates the oc-
currence of a short stature individual (Table 10).

Comparison of the results of osteometric  
analysis of bone remains obtained from  
features dated to the early and classical  

phases of the Lusatian culture

Studies on the lability of morphological forms 
of the main slaughter species in Witów were based 
on attempts to reconstruct the height at the with-
ers. This feature is best perceptible in osteological 
materials and clearly depicts possible transforma-
tions occurring in the skeleton of animals as a re-
sult of environmental changes or the intervention 
of breeders.

The reconstructions of height at the withers of  
cattle carried out using point scales, the few bones 
of which were obtained from features dated to the 
early developmental phase of the Lusatian culture, 
indicate the presence of short and medium height 
individuals belonging to Bos taurus brachyceros.  
In the younger material, dated to the classical phase, 
the values obtained from the measurements of in-
dividual skeletal elements, as well as in the early 
Lusatian culture materials, indicate the occurrence 
of short and medium height individuals, but the pre-
dominance of the latter should be emphasized.

For the remaining species, analogies were ob-
served for bone remains of small ruminants and 
horses. It should be noted, however, that only single 
bones with preserved metric characteristics were 
available here.

In features from the early developmental phase 
of the Lusatian culture, only one sheep bone rem-
nant had preserved metric features. Based on meas-
urements it was determined that the animal meas-
ured about 55 cm at the withers. Fills of features 
dated to the classical phase also provided only one 
fragment of sheep bone allowing for osteometric 
analysis. It was determined that the height of the 
individual from which the measured bone derived 
was about 53 cm. This may indicate that the same 
form occurs in both analyzed chronological peri-
ods. Based on such scarce data, however, it cannot 

be stated that this form represented the entire pop-
ulation of small ruminants bred by inhabitants of 
Witów. Likewise, for horse bone remains, the data 
obtained are insufficient to characterize the general 
population of these animals. In the early phase ma-
terials, only one measurable element was identi-
fied, belonging to a horse about 119 cm high at the 
withers, and therefore the short stature one. In the 
bone collection from the classical phase from this 
species also only one measurable remnant was ob-
tained, and its dimensions indicate the occurrence 
of an individual whose estimated height was about 
121 cm at the withers and probably represented the 
same form as in older materials.

The comparative analysis was difficult not only 
due to the scarcity of the results, but also due to their 
different frequency in both assemblages. However, 
it can be seen that in both examined periods the ani-
mal sizes are similar and do not undergo significant 
transformations over time.

Identification of traces on the surface of bones  
obtained from features dated to the early  

and classical phase of the Lusatian culture

The analysis of traces observed on the surface  
of bone remains obtained from the layers of the  
early and classical Lusatian culture features showed  
that they were primarily post-consumption materi-
als. The traces of culinary processing in the form 
of chopping, filleting, or cooking were recorded on 
numerous bone elements of cattle, sheep/goat, pigs, 
and horses. Numerous of the analyzed bone remains 
bear traces of contact with high temperature in the 
form of black or grey colour (Tables 13, 14). In this 
group, the remains of white colour, strong crack-
ing, and changed shape were also identified, which 
means that the material had to be burnt at a temper-
ature between 900° C and 1000° C (Kaczanowski  
et al. 1992). Materials of this type probably acciden-
tally got into a hearth or were intentionally thrown 
into the fire during sanitary procedures or as fuel.

One element bearing traces associated with its 
use as a tool was distinguished in the early Lusatian 
culture materials. On a fragment of the femur shaft 
of a medium mammal, traces of smoothening were 
observed, which may have been created during craft 
working. However, the function of this item has 
not yet been established. The layers of the classi-
cal Lusatian culture features provided two remains 
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bearing the marks of craft working. Smoothening 
was observed on the surface of a freshwater bivalve 
shell, which brings to mind the effect of ‘jewellery’ 
activities. Similar traces were observed on the shaft 
of a horse’s splint bone. It is possible that due to 
its natural shape, resembling an awl, this bone was 
used as a piercing tool or an awl.

In the bone assemblage associated with the 
early developmental phase of the Lusatian culture 
lesions in the form of perforation were recorded 
at the distal epiphysis of sheep’s metatarsal bone. 
This type of degeneration could have been the re-
sult of inflammation or decalcification caused by 
diet. In turn, in the classical Lusatian culture ma-
terials, pathological changes were recorded on the 
metapodial bone, humerus, and pelvis of cattle as 
well as on a pig’s pelvis. The observed lesions in 
all cases were in the form of severe roughening at 
the acetabulum. Several bone remains bore traces 
left by predators (probably dogs) in the form of 
gnawing marks (Tables 13, 14). In general, traces of 
this type are quite common in faunal materials and 
indicate that the remnants remained on the surface 
for some time and became the object of interest for 
predators.

Discussion of the results

The results of the analysis of the composition 
of animal classes and species enable us to conclude 
that in both examined chronological periods the  
basis for the supply of meat and fat to the inhab-
itants of the settlement in Witów were domestic 
mammals. The selection of species for breeding did 
not change over time, which indicates a stable eco-
nomic model. In the early Lusatian culture materials  
as well as in the younger ones, dated to the classical 
phase, the main component are bone remains origi-
nating from cattle. The remains of small ruminants 
and pigs are in second and third place respectively 
in terms of frequency. Intensive cattle husbandry, 
with less interest in small ruminants, indicates 
agro-animal husbandry economy. The presence of 
pig remains also confirms the sedentary settlement. 
In the context of culinary preferences, the obtained 
results show that beef was preferred over the con-
sumption of goat meat, mutton, and pork. However, 
it is worth paying attention to some subtle changes 
in the percentage shares of slaughter species in the 
classical phase (Table 6). The observed slight de-

crease in the percentage of cattle bone remains with 
the simultaneous increase in the number of skeletal 
elements of small ruminants may be an expression 
of some changes in the husbandry system of these 
animals as a result of environmental transforma-
tions. It should be taken into account that sheep and 
goats are animals with less feed requirements than 
cattle. It is also easier to move with them. Perhaps  
the inhabitants of Witów were forced to expand 
into new grazing lands, because the previously 
maintained ruminant population has exploited the 
area around the settlement. The faunal collection 
from Witów in terms of sequence and frequency of 
remains of individual breeding species differs not 
only from those of the Lusatian culture sites located 
near Kraków (Pleszów, site 17, Mogiła, site 55, site  
62), but also from materials from the Silesian group 
of the Lusatian culture in Upper Silesia (Dębnica, 
Prusice commune) and Lower Silesia (Grodziec-
Dorotka, Będzin commune and Grzybiany, Kunice 
commune). Species distribution of animal bone re-
mains from the early phase of the Lusatian culture 
in Mogiła, site 55, Kraków commune (Gocman,  
under preparation) and Dębnica, Prusice commune 
(Sobociński 1973) showed a definite dominance 
of cattle, followed by small ruminants and pigs in 
third place. It should be noted here that before the 
‘Lusatian colonization’ the settlement in Mogiła,  
p. 55, was used for a long time by the Trzciniec cul-
ture communities (Górski 1992; 1993; 1994; 1996; 
2002; 2007). In turn, the settlement in Witów,  
site 1, was founded at the beginning of the III period 
of the Bronze Age by people from the Głubczyce 
Upland (Gawlik and Godlewski 2006). Species 
distribution of remains registered in Pleszów, site 
17, Kraków commune (Gocman 2018) and Mogiła, 
site 62, Kraków commune (Gocman 2018) was 
also characterized by a definite dominance of cat-
tle, but with a slightly greater interest in breeding 
pigs, whose remains in terms of frequency are in 
second place. The settlement in Pleszów was the 
largest settlement of the Lusatian culture from the 
early phase, while the settlement on site No. 62 in 
Mogiła was founded by the Lusatian culture popu-
lation, probably already in phase D of the Bronze 
Age. At that time, however, it played a minor role in 
the developing settlement system (Górski 2002, 31).  
It can be noticed, therefore, that on sites with cer-
tified Trzciniec culture influence, which could  
include Mogiła 55 (Górski 1992; 1993; 1994; 1996; 
2002; 2007) and possibly Witów site 1 (Gawlik  



56
ulana Gocman

2012)2, sheep and goat came second in terms of  
frequency, while on ‘pure Lusatian’ sites it was 
pigs. Such results suggest that the differences in the 
consumption model were dictated not only by envi-
ronmental but also, to a certain extent, by cultural 
factors.

In the classical phase, the changes in the spe-
cies distribution are perceptible in the form of the 
dominance of pig bone remains on sites in Mogiła, 
site 62, Kraków commune and Grodziec-Dorotka, 
Będzin commune (Kubasiewicz and Pawlikowski 
1976). Increased pig breeding may be associated 
with the development of the settlement network and 
demographic peak, as well as with worsening of cli-
matic conditions and social unrest (Dzięgielewski 
2016). However, it is worth emphasizing that this 
may also be the result of certain husbandry tradi-
tions or habits from Silesia. Also in Pleszów, site 17, 
a change in food preferences is noticeable, consist-
ing in the intensification of beef consumption while 
reducing interest in pigs (Gocman, under prepara-
tion). I assumed that the obtained image evidences 
the stabilization of agriculture, which was largely 
linked to the husbandry of this particular species. 
A similar species distribution was recorded in the 
area of Lower Silesia in Grzybiany (Piątkowska-
Małecka et al. 2011).

In the classical phase the settlement in Witów 
was reorganized from an open to a fortified one, 
but the economic and consumption model did not 
change. This consistency may result from a con-
servative approach to the issue of animal manage-
ment, although it is also likely that the economic 
model chosen in the early phase turned out to be 
the most optimal in relation to the environmental 
realities of the time. Zagórzyce, site 1, Kazimierza 
Wielka commune, is the only Lusatian culture set-
tlement, where trends in the faunal material are 
similar to those recorded in Witów. On this site 
the dominance of cattle over small ruminants, as 
in Witów, is several percent, while the remains of 
pig are in third place (Gocman and Pieńkos 2012). 
This demonstrates the implementation of a similar 
breeding model.

In the examined osteological collection there 
occur also a few bone remains of horses and dogs. 
There were no traces associated with cooking treat-

2  Pit burials with clear Trzciniec culture traditions 
can be indirect evidence of the Lusatian-Trzciniec contacts 
in Witów, site 1 (Gawlik 2012).

ment on their surface, however, it should be noted 
that they coexisted with post-consumption mate-
rial. Due to the functions of these animals and their 
intravital values, they were not widely bred for con-
sumption. However, eating dog meat or horse meat 
seemed rational in the face of difficult living condi-
tions in the prehistory. There is no evidence that there 
is any cultural taboo prohibiting the consumption 
of these species within the Lusatian culture com-
munities. Examples of eating dog meat are known 
from the Neolithic settlements, e.g., the Rzucewo 
culture in Niedźwiedziówka and Rzucewo, or the 
Funnel Beaker culture community in Stryczowice, 
Ćmielów, Ćmielów commune or in Gniechowice, 
Kąty Wrocławskie commune (Piątkowska-Małecka 
and Gubernat 2003, 207-241).

The significant accumulation of freshwater bi-
valve shells (feature 307) indicates the economic 
use of bivalves, probably for consumption, for both 
humans and domesticated animals. Supplementing 
the diet with bivalves was enabled by the proximity 
of the river. Bivalve meat becomes edible for hu-
mans only after heat treatment (Kurzawska 2008, 
59). Freshwater bivalve shells excavated on site 
No. 1 in Witów showed no signs of being burnt and 
were not deposited in a layer of scorch. They were 
all white and very brittle. It is difficult to deter-
mine if they underwent heat treatment, but the fact 
that they were open may indicate this. The shells 
themselves could also be a valuable raw material 
for making jewellery or everyday items. The phe-
nomenon of shell middens is known in the Lusatian 
culture (Dzieczkowski and Ostoja-Zagórski 1976;  
Dzieczkowski 2004; Kurzawska 2008; Rembisz et 
al. 2009; Zabilska 2012). The conclusions drawn 
from specialized malacological analyses provide 
knowledge not only about economic behaviour but 
also about the palaeoclimate (Zabilska 2012, 257).

Trace amounts of bone remains of wild ani-
mals, not exceeding 1% of the total collection, show 
that hunting did not play a significant role in the 
strategy of obtaining meat. It should be remem-
bered that this state of affairs could have been influ-
enced by skinning and cutting up the meat of wild 
animals at the hunting site, which in turn resulted in 
a decrease in the number of their bones in the fau-
nal deposit in the settlement (Binford 1980; 1981). 
The results obtained may indicate a lack of hunt-
ing traditions. On the Lusatian culture sites located 
around Krakow (Pleszów, site 17, Mogiła, sites 55 
and 62) the percentage of wild animal bones was  
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equally low and did not exceed 2% of the total  
collection. Slightly larger number of their remains 
was recorded in faunal materials in settlements  
representing the Silesian group of the Lusatian cul-
ture (up to about 4% of the total collection). The 
exception is the settlement in Grodziec-Dorotka, 
Będzin commune, where bone remains of various 
wild species constituted 14.2% of the total exam-
ined collection (Piątkowska-Małecka 2013, 454).

Bearing in mind that each animal lives in a spe-
cific biotope, the presence of wild species in the 
analyzed bone collection enables to infer about 
the natural environment in which the settlement in 
question functioned. In older materials, dated to the 
early developmental phase of the Lusatian settle-
ment in Witów, two bone elements belonging to elk 
were identified. The natural habitat for this species 
is wet deciduous forest (Brehm 1963). Of course, 
it should be remembered that animals migrate, 
changing living zones for a short time, or perma-
nently in search of new grazing areas. However, it 
can be assumed that in the III and IV periods of 
the Bronze Age, the area around the settlement in 
Witów could have been forested and wet enough to 
create favourable conditions for this species. In the 
classical phase game was represented by individual 
bone elements of red deer, roe deer, and beaver. The 
presence of the latter is not surprising, due to the 
vicinity of the river. The natural environment of red 
deer is deciduous forest, while of roe deer is forest 
edge (Brehm 1963). Thus, the living zones of these 
species could have freely overlapped.

The distribution of skeletal elements of basic 
slaughter species (cattle, sheep/goat, pig) provides 
relevant information on specific behaviour within 
the socio-cultural system, such as the functional 
use of animals (or parts of them) within the settle-
ment and waste disposal. Interpretation of results 
should therefore be based on the following findings: 
whether the deposit from which the bones originat-
ed was a refuse dump, whether there are butchering 
practices, whether the bones were used as mate-
rial for tools production, or whether there occurred 
distribution of selected parts of the carcass as part 
of regional exchange, which were social relations 
(Grant 1984, 498). The analysis of the anatomical 
distribution of bone remains of breeding species in 
Witów was carried out to determine the slaughter 
techniques and meat distribution manner. The re-
sults of such analysis can be reliable provided that 
the required minimum number of 100 osteologi-

cal and anatomically identified units (for a given 
species) has been reached. Only materials dated 
to the classical phase of the Lusatian culture were 
suitable for this type of research. The early phase 
bone collection was unfortunately too scanty and 
provided only general conclusions about the pres-
ence of remains from individual skeleton parts. For 
this reason, it is not possible to determine what the 
initial model of carcass cutting up was (in the older 
phase of settlement) and what changes underwent. 
The most representative collection, for which the 
distribution of skeletal elements as an indicator of 
carcass classes was made, came from the classical 
developmental phase of the Lusatian settlement in 
Witów. In this assemblage, the presence of all parts 
of carcasses amongst the remains of cattle, small 
ruminants and pigs was noted. The few phalanges 
of cattle, sheep, goats, and pigs, found in features’ 
fills, evidence that the slaughter and cutting up the 
carcass could have taken place in the settlement, 
perhaps even at households. To date, however, no 
specific (separated) place of slaughter has been de-
termined.

Amongst the remains of cattle, obtained from  
classical phase features, significant disharmonies 
associated with bone shortages from the trunk part, 
which is puzzling due to the significant slaughter 
value of this element, were noticed. Generally, in 
archaeozoological materials, the trunk is in excess, 
not only because of the numerous vertebrae and 
ribs included in this part of the carcass, but prima-
rily because this element is cut up into small pieces 
in the cooking process. The head, in this case does 
not deviate from the norm. Although no evidence 
of chopping on mandibles was found in the exam-
ined assemblage, it cannot be excluded that this 
element was also treated as a delicacy. It had sig-
nificant qualities, e.g., in the form of the masseter 
and nostrils muscles (Olszewski 2005). The shares 
of bone remains from the shoulder and ham, i.e., 
the highest-class elements, are similar and occur in 
surpluses. This means that ham and shoulder were 
eaten equally and their surplus may be the result 
of treatments related to the preparation of meat 
for consumption. Traces associated with cooking 
(chopping, contact with fire) noticed on metacarpal 
and metatarsal bones of cattle, evidence that the so-
called legs were also a subject of culinary interest.

In the anatomical distribution of small ru-
minants, disharmonies in regard to the reference 
distribution most often concern the deficiencies.  
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The deficiencies noted in the bone assemblages 
from the trunk part, however, seem to be unusual. 
Because it was an element with significant con-
sumption values, it was cut up into pieces in the 
cooking process. This resulted in an increase in the 
number of bone remains from this part of skeleton in 
post-consumption material, which, however, is not 
observed in the analyzed collection. Deficiency of 
bone remains from the distal section of the thoracic 
limb (wrist, metacarpal bone) may be due to the 
fact that it was most often slaughter waste. The per-
centage relations of distal pelvic limb sections did 
not show any significant differences from the model 
approach. In turn, surpluses of bone elements from 
the so-called shoulder and ham, the most valuable 
in culinary terms, are probably the result of inten-
sive portioning in order to allow wider distribution 
or easier cooking.

In the bone assemblage originating from pigs, 
the most frequent are bone elements from the head 
part and proximal sections of the thoracic and pel-
vic limbs. In the case of this species, the head is 
a valuable element in terms of consumption, al-
though not as attractive as shoulder or ham, which 
percentage exceeds by several times the norms set 
in the standard distribution. These surpluses prob-
ably were created as a result of stronger portion-
ing of these elements in the cooking process. The 
couple percent shortage of bone remains from the 
trunk part, which is generally represented in large 
numbers in post-consumption materials, seems sur-
prising. It cannot be ruled out that this is a mani-
festation of behaviour related to e.g., taking meat 
out of the study area as a supply during a trip, as 
a tribute or on exchange object. There is a signifi-
cant shortage of distal limb sections and phalanges, 
although in the case of pigs also these parts of the 
carcass had significant consumption values and did 
not constitute typical slaughter waste.

The occurrence of disproportions in individual 
parts of the carcass in regard to the reference dis-
tribution can be the basis for distinguishing two 
models: export and import ones. Amongst export-
oriented animal husbandry communities, in bone 
material there occurs a predominance of skull frag-
ments and lower parts of limbs, which are slaugh-
ter waste (Wattenmaker 1987a, 198; 1987b, 117). In  
turn, in settlements to which meat products were 
imported, bone fragments representing valuable 
parts of the carcass dominate in faunal materials. 
The lack of prevalence of one of these categories  

may indicate a lack of trade and exchange of animal 
products (Wattenmaker 1987a, 198) or, on the contra-
ry, the exchange of whole animals (Marciniak 1996,  
133). Regular distribution of fragments of vari-
ous anatomical parts may indicate a self-sufficient 
economy, where animals were bred and killed in  
the settlement (Crabtree 1990, 166). Perhaps the  
disharmonies recorded in the Witów materials in  
regard to the reference anatomical distribution re-
sult from taphonomic factors, such as chopping in 
the process of preparing meat for consumption, as 
well as cultural ones constituting manifestations of 
various culinary habits. It should be noted, however, 
that the inhabitants of the settlement in Witów care-
fully used all animal products, which proves the 
thrifty management of meat and fat. Given the dif-
ficult dietary conditions in prehistory, this approach 
seems to be the most economical. With regard to 
these comments, it can be assumed that a definite 
surplus of ham and shoulder with shortage of trunk 
parts (for all species) may (at least to some extent) 
have been imported. It seems quite probable that 
the analyzed communities mainly operated based 
on a self-sufficient economy, which did not inter-
fere with occasional trade or exchange.

It is worth remembering, however, that not all 
materials are found where they were originally de-
posited, which is related to spatially defined rules 
for removing impurities (Maltby 1985, 52). Search-
ing for the answer to the question of where the 
slaughter and cutting up of animal carcasses took 
place, an analysis was carried out concerning the 
accumulation of phalanges and distal sections of 
limbs. Unfortunately, this search did not produce 
results. To date, it was not possible to determine 
features containing a particularly large fraction of 
those elements that would be associated with the 
place of slaughter and preliminary treatment of ani-
mal carcasses.

The quality and taste of consumed meat is de-
termined by the age of slaughtered animals as well 
as by specific part of carcass from which the meat 
is obtained. The occurrence of repetitive patterns of 
such selection allows to determine the animal hus-
bandry specialization, which on the one hand de-
fines the nature of animal management, and on the 
other hand enables to determine to certain degree 
(although limited) the structure of the population.  
In prehistoric faunal materials, two types of death 
rate are distinguished: ‘normal’ one and ‘cata-
strophic’ (mass) one (Levine 1983, 23-34; Lyman 
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1987, 126; Lasota-Moskalewska 2008, 252). The 
first of these types of death rate in a herd is char-
acterized by high variability, resulting from the en-
vironmental conditions in which the herd is living 
as well as from breeding operations. In turn, the 
‘catastrophic’ distribution occurs when the entire 
population dies out due to, for example, epidemics, 
drought, flood, etc. (Marciniak 1996, 119). Observa-
tions of the age of animal death are used in the in-
terpretation of breeding operations used by prehis-
toric breeders. They help in findings (although not 
direct) regarding the occurrence of age classes in 
a given animal population resulting from breeding 
selection (Cribb 1987, 377). Slaughter age research 
has shown which age groups of animals were most 
likely to be consumed. Unfortunately, due to the 
small amount of data concerning the stages of in-
dividual development of particular species, it is 
not possible to trace reproduction and slaughter 
cycles. Therefore, it was limited to estimating the 
percentage relations between adults and those who 
did not reach morphological maturity. Observa-
tions of the age of cattle death showed that in both 
analyzed chronological periods the slaughter model 
was the same. Mainly morphologically mature in-
dividuals were slaughtered, but the percentage of 
animals killed at a young age was within accepted 
standards. This means that the so-called economic 
breeding, allowing for harmonious development of 
the population by selecting individuals for slaugh-
ter and for further reproduction, was carried out 
(Lasota-Moskalewska 2008, 250). In the case of 
small ruminants, the slaughtering system also did 
not undergo significant transformations as the Lu-
satian culture settlement in Witów developed. The 
percentage of remains of young sheep and goats 
definitely exceeds the norms adopted for these spe-
cies, which means that these animals were bred for 
meat. The trend of slaughtering young individuals 
is deepening in younger materials, which may be 
an expression of the consolidation of the developed 
model. Animals from which blood, milk, or wool 
was obtained generally lived until old age (Reitz 
and Wing 2008, 192).

The pigs’ death rate profile presents similar re-
sults both in the early and the classical phase. Pork 
was obtained mainly from immature individuals. 
It is worth noting, however, that this tendency de-
creases by 30% with time and the piglets are slaugh-
tered less often. Such a strategy does not affect the 
stability of the pig population’s development due 

to their reproductive abilities and the large number 
of young in one litter. Pigs, apart from the produc-
tion of fertilizer, have no intravital value, which is 
why keeping them alive for a long time is not profit-
able from the point of view of prehistoric economy 
(Lasota-Moskalewska 2005, 250). Pigs were bred 
mainly to obtain meat and fat, the growth of which 
is the highest after 2 year of age (Lasota-Moska-
lewska 2005, 145) and during periods of the great-
est abundance of food (Molenat and Casabianca 
1979), which in turn may affect the seasonality of 
slaughter of these animals (Vigne 1998).

Data on the distribution of sex in the popula-
tion of domesticated animals are too scarce to draw 
any conclusions. Therefore, we do not know wheth-
er this feature was subject to control and to what 
extent animal management was focused on dairy 
production and to what extent on meat production.

Osteometric analysis enabled determination of 
type and morphological forms of animals bred by 
prehistoric inhabitants of Witów. Most measure-
ments were made on cattle bone remains. Based 
on the obtained parameters, it was established that 
both in the early and classical phases short-horned 
cattle of short or medium height, belonging to Bos 
taurus brachyceros, occurred. This means that 
throughout the entire period of the settlement op-
eration, the population of animals of this species 
was local, stable and subject to one-way control. 
Short and medium height cattle inhabited the Polish 
territories since the Neolithic, hence the presence of 
its remains in the examined material is not surpris-
ing (Lasota-Moskalewska 2005, 67). Data on the 
morphology of small ruminants are so scarce that 
it is impossible to determine what the population of 
these animals looked like or whether any breeding 
treatments were used to obtain a specific feature.  
The remains of sheep obtained from the early and  
classical Lusatian culture features indicate the oc-
currence of individuals with dimensions similar to 
some contemporary breeds of sheep (Hołub 1938, 
21; Folejewski 1948, 11-12). Amongst the bone re-
mains of goats only one element had metric fea-
tures preserved. The identified bone came from an 
individual representing the morphological type, 
which appeared in Poland around 5000 BC. (La-
sota-Moskalewska 2005, 115). In the collection of 
pig bone remains only two bone elements with pre-
served metric features were identified (early phase 
of the Lusatian culture). Both specimens belonged 
to the domesticated pig form, not exceeding 80 cm  
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at the withers and commonly found on Polish ter-
ritory since the Neolithic (Lasota-Moskalewska 
2005, 138). Horses both in the early and classical 
phases represented the short stature type.

The view that has existed in the literature for 
a long time (e.g., Gedl 1961; Kurnatowski 1966; 
Rydzewski 1982; Lityńska-Zając 1997) that in the 
Lusatian culture community the basic means of ob-
taining food was agriculture and animal husbandry, 
found confirmation not only in inventory of arte-
facts (e.g., agriculture tools) from various settle-
ments, but also in faunal material. In addition, there 
are arguments such as sedentariness, building large 
stable settlements in areas predestined for agricul-
ture, and long-term use of burial grounds (Rydze-
wski 1982, 321-322).

Conclusions

The conducted research has shown that in both 
the early and classical phases, the basic strategy for 
obtaining meat involved cattle, small ruminants, 
and pigs. However, the hierarchy of species is no-
ticeable in the meat production system, which is 
certainly also the result of the economic model ap-
plied. The predominant component of the animal 

population was cattle, followed by small ruminants 
and pigs. This indicates a plant cultivation-animal 
husbandry economy with a large share of pastoral 
traditions. The sedentary type of settlement addi-
tionally facilitated pig breeding. One of the impor-
tant areas of natural resource management was the 
gathering of freshwater bivalves, which probably 
resulted from natural conditions. Hunting was of the 
least importance in the economic activity of the an-
alyzed communities. Based on the results obtained, 
it can be concluded that the economic strategy of 
the communities living in the settlement in Witów, 
site 1 proved to be optimal, which was reflected in 
the stability of the consumption model chosen at 
the beginning.

The economic activity of local groups of the 
Lusatian culture was based on adaptation to envi-
ronmental conditions, the choice of which was not 
accidental. The obtained results showed that, apart 
from environmental conditions, also cultural con-
siderations and breeding tradition had a decisive 
influence on the choice of the breeding model. Cer-
tainly further research, on a larger sample, will be 
more comprehensive and will answer more ques-
tions. It is possible that the trends already percep-
tible will also be confirmed by analyses carried out 
on a larger number of sites.

Table 1. Taxonomic composition of remains on site No. 1 in Witów, Koszyce commune

Taxon
Early phase  

of the Lusatian culture  
(III OEB – IV OEB)

Classical phase  
of the Lusatian culture  

(V OEB – HA C)

Lusatian culture  
– no precise dating

Cattle  
Bos primigenius  
f. domestica (f. taurus)

86 275 112

Sheep/goat  
Ovis/Capra 54 224 84

Goat 
Capra aegagrus  
f. domestica (f. hircus)

3 3 3

Sheep  
Ovis orientalis  
f. domestica (f. aries)

38 6 4

Pig
Sus scrofa f. domestica 46 140 73
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Taxon
Early phase  

of the Lusatian culture  
(III OEB – IV OEB)

Classical phase  
of the Lusatian culture  

(V OEB – HA C)

Lusatian culture  
– no precise dating

Horse
Equus ferus f. domestica 19 39 13

Dog
Canis lupus f. domestica  
(f. familiaris)

46 12 4

Red deer
Cervuselaphus 0 2 2

Roe deer
Capreoluscapreolus 0 1 3

Elk
Alcesalces 2 0 0

Beaver
Castorfiber 0 1 1

Rodents
Rodentia 0 16 1

Birds
Aves 3 2 0

Bivalves
Bivalvia 63 765 149

Fish
Piscis 0 1 0

Human
Homo sapiens 2 7 2

Unidentified 125 369 200
Total 487 1863 651

Table 2. Species composition of animal bone remains obtained from the early Lusatian culture features  
on site No. 1 in Witów, Koszyce commune

Including features 261 and 314 Without features 261 and 314
Species n % n %
Cattle 86 29,45 79 42,47
Sheep/goat 95 32,53 54 29,03
Pig 46 15,75 42 22,58
Horse 19 6,50 8 4,30
Dog 46 15,75 3 1,61
Domesticated mammals 292 100

186 100
Elk 2

0,68
Wild mammals 2

Total 294
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Inventory No. Feature No. Depth Number of fragments Species Anatomical part Left/right

41 314 110-120 1 Dog Caudal vertebra

41 314 110-120 1 Dog Caudal vertebra
41 314 110-120 1 Dog Caudal vertebra
41 314 110-120 1 Dog Wrist bone
41 314 110-120 1 Dog Wrist bone
41 314 110-120 1 Dog Wrist bone
41 314 110-120 1 Dog Wrist bone
41 314 110-120 1 Dog Metacarpal bone Right
41 314 110-120 1 Dog Metacarpal bone Right
41 314 110-120 1 Dog Metacarpal bone Right
41 314 110-120 1 Dog Metacarpal bone Right
41 314 110-120 1 Dog Metacarpal bone Left
41 314 110-120 1 Dog Metacarpal bone Left
41 314 110-120 1 Dog Metacarpal bone Left
41 314 110-120 1 Dog Astragalus bone Right
41 314 110-120 1 Dog Astragalus bone Left
41 314 110-120 1 Dog Metatarsal bone Right
41 314 110-120 1 Dog Metatarsal bone Right
41 314 110-120 1 Dog Metatarsal bone Right
41 314 110-120 1 Dog Metatarsal bone Right
41 314 110-120 1 Dog Metatarsal bone Left
41 314 110-120 1 Dog Metatarsal bone Left
41 314 110-120 1 Dog Metatarsal bone Left
41 314 110-120 1 Dog Metatarsal bone Left
41 314 110-120 1 Dog Phalanx I

41 314 110-120 1 Dog Phalanx I
41 314 110-120 1 Dog Phalanx I
41 314 110-120 1 Dog Phalanx I
41 314 110-120 1 Dog Phalanx I
41 314 110-120 1 Dog Phalanx I
41 314 110-120 1 Dog Phalanx I
41 314 110-120 1 Dog Phalanx I
41 314 110-120 1 Dog Phalanx II
41 314 110-120 1 Dog Phalanx II
41 314 110-120 1 Dog Phalanx II
41 314 110-120 1 Dog Phalanx II
41 314 110-120 1 Dog Phalanx II
41 314 110-120 1 Dog Phalanx II
41 314 110-120 1 Dog Phalanx II
41 314 110-120 1 Dog Phalanx II
41 314 110-120 1 Dog Phalanx I
41 314 110-120 1 Dog Phalanx III
41 314 110-120 1 Dog Phalanx III

Table 3. Anatomical composition of dog bone remains from feature No. 314 in Witów, site 1
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Inventory  
No.

Feature  
No. Depth Fragments Species Anatomical part Right/left

90/07 261 140-bottom 24 Sheep Skull
90/07 261 140-bottom 3 Sheep Jaw Right
89/07 261 120-140 1 Sheep Mandible Right 
90/07 261 140-bottom 1 Sheep Tooth  
90/07 261 140-bottom 1 Sheep Tooth  
86/07 261 100-120 1 Sheep Tooth  
90/07 261 140-bottom 1 Sheep Vertebra  
90/07 261 140-bottom 1 Sheep Vertebra  
90/07 261 140-bottom 1 Sheep Vertebra  
90/07 261 140-bottom 1 Sheep Vertebra  
90/07 261 140-bottom 1 Sheep Vertebra  
90/07 261 140-bottom 1 Sheep Vertebra  
90/07 261 140-bottom 1 Sheep Vertebra  
90/07 261 140-bottom 1 Sheep Vertebra  
90/07 261 140-bottom 1 Sheep Rib, shaft fragment  
90/07 261 140-bottom 2 Sheep Rib, shaft fragment  
90/07 261 140-bottom 1 Sheep Rib, shaft fragment  
90/07 261 140-bottom 1 Sheep Rib, shaft fragment  
90/07 261 140-bottom 1 Sheep Rib, shaft fragment  
90/07 261 140-bottom 1 Sheep Rib, shaft fragment  
90/07 261 140-bottom 1 Sheep Rib, shaft fragment  
90/07 261 140-bottom 1 Sheep Rib, shaft fragment  
90/07 261 140-bottom 1 Sheep Rib, shaft fragment  

90/07 261 140-bottom 1 Sheep Rib, head and shaft 
fragment  

90/07 261 140-bottom 1 Sheep Rib, head and shaft 
fragment  

90/07 261 140-bottom 3 Sheep Scapula Right
90/07 261 140-bottom 1 Sheep Metacarpal bone Right
90/07 261 140-bottom 1 Sheep Metacarpal bone Left
90/07 261 140-bottom 3 Sheep Humerus Right
90/07 261 140-bottom 1 Sheep Humerus, shaft i block Left

88/07 261 120-140 1 Sheep Femur, head and shaft 
fragment Left

90/07 261 140-bottom 1 Sheep Tarsus bone  
88/07 261 120-140 1 Sheep Metatarsus bone Left
90/07 261 140-bottom 1 Sheep Phalanx I  
90/07 261 140-bottom 1 Sheep Phalanx II  
90/07 261 140-bottom 1 Sheep Phalanx II  
90/07 261 140-bottom 1 Sheep Phalanx III  

Table 4. Anatomical composition of sheep bone remains from feature No. 216 in Witów, site 1
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Table 5. Species composition of animal bone remains obtained from features dated to the classical phase  
of the Lusatian culture on site No. 1 in Witów, Koszyce commune

Species n %
Cattle 275 39,34
Sheep/goat 233 33,33
Pig 140 20,03
Horse 39 5,58
Dog 12 1,72
Domesticated mammals 699 100
Red deer 2

0,57
Roe deer 1
Beaver 1
Wild mammals 4
Total 703

Table 6. Comparison of species composition obtained from features dated to the early and classical phase  
of the Lusatian culture on site No. 1 in Witów, Koszyce commune

Species Early phase Classical phase

% %

Cattle 42,47 39,34
Sheep/goat 29,03 33,33
Pig 22,58 20,03
Horse 4,30 5,58
Dog 1,61 1,72
Total 100 100

Table 7. Anatomical composition of bone remains of domesticated and wild mammals extracted  
from features dated to the early phase of the Lusatian culture on site No. 1 in Witów, Koszyce commune

Anatomical part cattle sheep/goat sheep goat pig horse dog elk
horn core 2 - - 1 - - - -
skull 5 1 - - 1 - 1 -
jaw 1 1 - - 1 - - -
mandible 6 7 - 2 3 - - -
tooth 2 4 - - 2 - - -
vertebra 3 2 - - 2 - - 1
rib 22 9 - - 10 2 2 -
scapula 5 3 - - 4 - - -
humerus 7 3 - - 5 - - -
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Anatomical part cattle sheep/goat sheep goat pig horse dog red deer beaver roe deer
horn core 3 - - 2 - - - - - -
skull 28 8 - - 9 2 - 1 - -
mandible 16 16 - - 20 1 - - - -
tooth 11 10 - - 18 5 3 - 1 1
vertebrae 9 17 - - 5 2 1 - - -
sternum - 1 - - - - - - - -
rib 75 64 - - 31 10 4 1 - -
scapula 7 12 - - 5 1 - - - -
humerus 15 10 1 1 6 - - - - -
radius 11 19 - - 5 2 - - - -
ulna 1 2 - - 2 2 1 - - -
wrist bone 3 2 - - - - - - - -
metatarsal bone 14 7 1 - 6 1 1 - - -
pelvis 11 7 - - 7 1 2 - - -
femur 10 9 - - 6 4 - - - -
tibia 14 24 - - 5 2 - - - -
fibula - - - - 4 - - - - -
patella 3 1 - - - - - - - -
calcaneus bone 2 1 - - 1 - - - - -

Anatomical part cattle sheep/goat sheep goat pig horse dog elk
radius 2 3 - - - 1 - -
ulna - - - - 1 1 - -
metacarpal bone 4 1 - - 3 - - -
wrist bone 4 - - - - - - -
pelvis 1 2 - - 1 2 - 1
femur 2 3 1 - 1 1 - -
tibia 5 7 - - 2 - - -
fibula - - - - 1 - - -
astragalus 1 - - - - - - -
tarsus bone - 1 - - - - - -
calcaneus bone 1 1 - - 1 - - -
metatarsal bone 3 - - - 1 - - -
phalanx I 2 2 - - 1 1 - -

phalanx II 1 - - - 1 - -

phalanx III - - - - 1 - -

Total 79 50 1 3 42 8 3 2

Table 8. Anatomical composition of bone remains of domesticated and wild mammals obtained from  
features dated to the classical phase of the Lusatian culture on site N. 1 in Witów, Koszyce commune



66
ulana Gocman

Anatomical part cattle sheep/goat sheep goat pig horse dog red deer beaver roe deer
astragalus 1 2 - - 1 - - - - -
tarsus bone 3 - - - - - - - - -
splint bone - - - - - 3 - - - -
metatarsal bone 16 7 1 3 3 - - - - -
phalanx 5 3 - - 1 1 - - - -
phalanx I 11 2 - - 5 1 - - - -
phalanx II 3 - - - - - - - - -
phalanx III 3 - - - - 1 - - - -
Total 275 224 3 6 140 39 12 2 1 1

Table 9. Anatomical composition of bone remains of cattle, sheep/goats and pig obtained from features  
dated to the classical phase of the Lusatian culture on site No. 1 in Witów, Koszyce commune

cattle sheep/goat pig
n % n % n %

head 58 21,1 36 15,45 47 33,57
trunk 84 30,54 82 35,2 36 25,71
Thoracic limb, proximal part 34 12,36 45 19,31 18 12,86
Thoracic limb, distal part 14 5,09 8 3,43 6 4,28
Pelvic limb, proximal part 35 12,73 40 17,17 22 15,71
Pelvic limb, distal part 28 10,18 17 7,30 5 3,57
phalanges 22 8 5 2,14 6 4,3
Total 275 100 233 100 140 100

Table 10. Comparison of the percentage shares of bone remains of cattle, sheep/goat and pig,  
originating from individuals slaughtered at a young age, obtained from the Lusatian culture features  

on site No. 1 in Witów, Koszyce commune

Species
Early phase Classical phase

n/N % n/N %
Cattle 5/79 6,33 17/275 6,18
Sheep/goat 19/54 35,18 104/233 44,63
Pig 30/42 71,43 62/140 44,28

n – morphologically immature individuals; N – total number of remains of a given species
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Species Anatomical  
part Gl Gli GLm Bp sd Bd bt pkt/WH

cattle humerus - - - - - 74 66 48

cattle metacarpal 
bone - - - 54 31 - - 40

cattle metacarpal 
bone 175 - - 60 34 62 - WH=109,4 cm

cattle metacarpal 
bone 172 - - 52 31 58 - WH=107,5 cm

cattle tibia - - - - - 62 - 44
cattle tibia - - - - - 60 - 40
cattle tibia - - - - 39 59,5 - 40
cattle tibia - - - - - 52 - 24
cattle talus - 57 54  - - 37 - 27,5
cattle metatarsal bone - - - 48 -  - - 60
cattle metatarsal bone 200 - - 47 25 54 - WH=107 cm
cattle metatarsal bone - - - 40,5 -  - - 35
cattle phalanx I 58 - -  - -  - - 45
cattle phalanx I 63 - - 30 25 2 - 67,5
cattle phalanx I 53 - -  - - - - 32,5
cattle phalanx I 57 - - 25 - 23 - 42,5
cattle phalanx I 57 - - 25  - 23 - 42,5
cattle phalanx I 59 - - 30 24 28 - 47,5
goat metatarsal bone 129 - - 19 11 22 - WH=68,9 cm
goat metatarsal bone - - - - - 23 - no scale

Table 11. Results of measurements of animal bone remains excavated from features dated  
to the early phase of the Lusatian culture on site No. 1 in Witów, Koszyce commune

Species Anatomical part Gl Gli GLm Bp sd Bd bt Pkt/WH
cattle humerus  - - -  -  -  - 69 no scale
cattle metacarpal bone 180 - - 50 28 56 - WH=108,0 cm
cattle astragalus - 59 54 - - 36 - 32,5
cattle phalanx I 58 - - 23 21 24 - 42,5
cattle phalanx I 53 - - 26,5 22 26 - 32,5
sheep humerus - -  - - - 30 26 no scale
sheep humerus  - - -  -  - 30 26 no scale
sheep metacarpal bone 112 - - 21 10 22 - WH=54,8
sheep phalanx I 33 - - 11 8 10 - no scale
horse metacarpal bone 196 186 - 46 30 45 - WH=119,2cm

Table 12. Results of measurements of animal bone remains obtained from features dated  
to the classical phase of the Lusatian culture on site No. 1 in Witów, Koszyce commune



68
ulana Gocman

Species Anatomical  
part Gl Gli GLm Bp sd Bd bt pkt/WH

goat metatarsal bone - - - - - 26 - no scale
sheep metatarsal bone 117 - - 18 9 21 - WH=53,1 cm
sheep humerus  - - - - -  - 32 no scale
pig radius  - - - 28 -  - - 26,66
pig radius - - - 29 - -  - 23,33
horse radius - - - - - 66 - 23,33

List of abbreviations: Ndo – unidentified bone; GL – maximal length; GLI – maximal length of lateral section  
of talus; GLm – maximal length of medial section; Bp – maximal width of proximal epiphysis; 

BT – maximal width of block; SD – minimal width of shaft; Bd – maximal width of distal epiphysis

Species Number of fragments Traces
horse, shell 2 craft working
cattle, sheep/goat, pig, horse, 
ndo 35 culinary processing (chopping, filleting, 

cooking)
cattle, sheep/goat, pig, shell, 
ndo 13 heat treatment (black, grey 

discolouration)
cattle, sheep/goat 4 gnawing by predators
cattle, pig 4 lesions (osteochondrosis, perforation)
cattle 2 post-deposition traces – roots

Table 13. Traces observed on surface of bones obtained from features dated to the early phase  
of the Lusatian culture on site No. 1 in Witów, Koszyce commune

Species Number of fragments Traces
medium mammal 1 craft working
cattle, sheep/goat 5 culinary processing (chopping)

cattle, sheep/goat 13 heat treatment (black, white 
discolouration)

cattle 2 gnawing

sheep 1 lesions (perforation on distal epiphysis 
of metatarsal bone) 

Tabela14. Traces observed on surface of bones obtained from features dated to the classical phase  
of the Lusatian culture on site No. 1 in Witów, Koszyce commune
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