Estonian Journal of Archaeology, 2019, 23, 1, 39-55
https://doi.org/10.3176/arch.2019.1.03

Giedré Piliciauskiené and Povilas Blazevicius

ARCHAEOICHTHYOLOGICAL AND HISTORICAL
DATA ON FISH CONSUMPTION IN VILNIUS LOWER
CASTLE DURING THE 14TH-17TH CENTURIES

To date, no zooarchaeological or historical research on the consumption of fish in Lithuania
in the Middle Ages or the Early Modern Period has been conducted. Over the period in
question, Christian traditions were established in Lithuania; therefore, fish must have
become an important part of people’s nutrition, and especially in the elite diet. During the
archaeological excavations on the site of Vilnius Lower Castle over the period of 1988
through to 2015, a collection of about 80,000 animal bones, mainly dating back to the
period from the 14th to the 18th century, was assembled, including 331 fish bones. Upon
carrying out their zooarchaeological analysis and making use of historical data, this paper
presents the fish consumption of the highest social layers in Vilnius Castle, the species and
sizes of fish served and the changes in fish consumption habits over different periods of the
Castle development. The research showed that the most frequently consumed species of
fish in the Castle in the period from the late 14th through the 17th century was pike, followed
by different cyprinids and pike perch. Fewer bones belonged to sturgeon, wels catfish,
perch and salmon. No remains of marine fish were found. Herring bones were not found,
probably due to hand collection of the bones, while cod was probably not consumed at all.
In Vilnius Lower Castle, two bones of the common carp, so far the only ones identified
in Lithuania, were found, one of them dating back to the late 14th — early 15th century and
thus testifying to the early introduction of the species. In the collection analysed, large fish
of different species predominated. However, this may be related not only to the exclusive
history of the historical site and its upper class residents, but also to the excavation/collection
techniques.
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Introduction

Fish has always played an important role in the daily diet of people living in
the Baltic Sea region (Enghoff 1999; Makowiecki 2003; 2008). Surely, depending
on the geographical circumstances, the period, the development of culture, and
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even on different fishing techniques and tools, the amount of fish consumed could
vary considerably. Admittedly, such archacological material has been scarce in
all periods since, unlike mammals or even birds, the skeletal fragments of fish are
considerably smaller. The scarcity of such material has also been influenced by
other factors, such as food waste disposal habits, the conditions of survival of the
osteological material, the quality of analysis, etc.

It is evident that both in the Stone Age and in the Early Modern Period people
in Lithuania did eat fish (Stancikaité et al. 2009; Dambrauskaité 2018a; 2018b;
Tetereva et al. 2018). Admittedly, up to the present time, we have known very
little about the species or amounts of fish consumed. Fish bones are scarce in
Lithuanian zooarchaeological material and up until now they were rarely identified
to the level of species during zooarchaeological analyses. Only the more abundant
remains of the Stone Age ichthyofauna were examined more thoroughly (Stancikaité
et al. 2009). The dead were mainly cremated in pagan medieval Lithuania before
the Christianization in 1387 (Petrauskas 2016), therefore the widely-applied stable
isotope analysis of humans can hardly help to reconstruct fish consumption in
their diet. Because of that, the analysis of ichtyofauna still remains the main source
for the knowledge on this topic.

The consumption of fish in Lithuania increased in the 15th century, i.e.
after the adoption of Christianity, when Christian traditions were followed and
the consumption of fish acquired an important religious and cultural meaning
(Yeh et al. 2014; Dambrauskaité 2018a). Based on the written sources, the elite
in Europe did consume extensive amounts of fish during the fasting of 166 days
per year (Braudel 2009). In accordance with the sources, the upper classes in
Lithuania and Poland regularly observed a fasting tradition in the period of the
15th through to the 17th century. A good proof of that was provided by the accounts
and the menu in the Vilnius residence of Sigismund Il Augustus, the King of
Poland and Grand Duke of Lithuania, who ruled the Duchy of Lithuania from
1554 to 1572 (Dambrauskaité 2018a; 2018b). In Poland, historically close to
Lithuania, a number of studies on the remains of fish from the Middle Ages and
the Early Modern Period have been carried out, and fish consumption traditions
have been discussed in various publications (Dembinska 1999; Makowiecki 2001;
2003; 2008; Makowiecki et al. 2016). Given the historical situation and close
relationships between the Grand Duchy of Lithuania and Poland, one can assume
that the elite’s eating habits could have been similar. Stable isotope analysis
suggests that between the 16th and the 18th century, fish might have been an
important part of the elite’s diet both in Lithuania and Poland and could have
been consumed in much larger amounts than by the representatives of lower
classes. However, the Lithuanian elite probably consumed less fish than their
Polish counterparts (Reitsema et al. 2014; 2015). The stable isotope analyses
carried out in recent years revealed that monks of the Church of the Holy Trinity
(Uniates) and Basilian Monastery, who settled in Vilnius in the 18th century, also
ate a lot of fish (Sim¢enka 2018).
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An opportunity to study the subject somewhat more extensively occurred as a
collection of zooarchaeological material was assembled during the excavations
of Vilnius Lower Castle (hereinafter referred to as VLC). Successive archaeo-
logical excavations from 1988 to 2015 produced about 100,000 animal bones and
bone fragments. Due to their improper storage and negligence, only about 80,000
were transferred to the funds of the National Museum, Palace of the Grand Dukes
of Lithuania, founded in 2009. Even though fish bones accounted for slightly less
than 0.5% of the finds, their analysis pointed to new aspects of eating habits in
this unique archaeological site of the Middle Ages and the Early Modern Period.

Through the analysis of the data collected in Vilnius Lower Castle, this paper
seeks to find out what species and what size of fish were eaten from the late 14th
through the 17th century and how fish consumption habits changed in different
periods of the Castle development. Moreover, by comparing the acquired data
with the information of written sources, the representativeness of the archaeo-
logical finds was analysed.

Archaeological and historical context

The Lower Castle of Vilnius is one of the most valuable and most extensively
investigated archaeological sites of the Middle Ages and the Modern Period in
Lithuania (Fig. 1). Successive archaeological excavations started there in 1988 and
lasted until 2015. As established during the excavations, the area was actively
inhabited for over 700 years. Cultural layers of up to 7-8 m were formed in
which, due to the high groundwater level and other circumstances, even some
fast disintegrating organic materials had survived. The favourable anaerobic
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Fig. 1. Location of the Vilnius Castle complex.
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milieu preserved the structures of wooden buildings and roads, household items
and leather clothing details, as well as zooarchaeological remains, i.e. the relicts
representing the daily diet of the inhabitants of the Castle and the Palace.

The three decades of archaeological excavations in VLC resulted in a solid
collection of bones and bone fragments. The earliest finds belonged to the
settlement of the 4th to the 9th century, although these were scarce. The zoo-
archaeological finds dating back to the 13th to mid-14th century reflected the
stage of the construction of the Castle, and the late 14th to the 15th century
represent the period of its prosperity. In the early 16th century, on the site of
the Castle, a new Palace of the Grand Dukes of Lithuania (hereinafter referred
to as GDL) was erected, and this complex survived until late 17th century.
From the 18th to mid-20th century, the former residence of the rulers housed
the units of different armies or was managed by city dwellers. The zooarchaeo-
logical material representing these five essential stages of the site development
has not been studied extensively (Daugnora & Piliciauskiené 2005; Pili¢iauskiené
2008; Blazevicius et al. 2012). Little is known about the consumption of fish in
the period from the 13th to the 17th century: analyses of small samples of fish
remains from the castle area excavations were insufficient (Steponavifiené &
Racevicius 2003; Kuncevicius et al. 2015; Tetereva et al. 2018). Moreover,
almost no written sources have been published on the consumption of fish in
the cuisine of the GDL — the outcomes of such research are to appear in 2018
(Dambrauskaité 2018a; 2018b). In the framework of the project implemented in
the years 2016 to 2018, comprehensive analyses of mammalian, bird, and fish
bones as well as bone and horn artefacts were carried out (Luik et al. 2018).
Summarized outcomes, supplemented with the information of historical sources,
appear at the end of 2018 in the form of a monograph.

Coming back to the fish remain analyses, it must be emphasized that, un-
doubtedly, the character of the previous excavations led to the situation when the
methodology of the find collection did not allow the collection of all small bones
(e.g., those of herrings) and scales. However, even if the material was relatively
scanty, it was undoubtedly worthwhile to examine the ichthyofauna, especially
since the archaeological excavations of the castle area were actually completed
and the scanty material was all that we got from the site important to Lithuania,
Poland, and the entire East Baltic.

The material and methods

During the archaeological excavations on the VLC site, bones were mainly
collected by hand, therefore, among over 80,000 animal bones analysed, merely
331 bone fragments (500 g) and several scales belonged to fish. In 2015, in the
layer related to the 17th century kitchen, an additional 3,993 scales were collected
by means of sieving and analysed (Tetereva et al. 2018). The bones examined
were divided into five groups, given the above mentioned stages of the historical
development of the Castle area. However, the present paper dealt with the fish
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remains from the two main, and also most abundant groups, those of the second
half of the 14th to the 15th century and the 16th to the 17th century, altogether
290 bone fragments (430 g). Of the 41 remaining bones, 15 were chronologically
obscure, while 26 belonged to three other stages of the development of the castle
site and were not discussed due to their small number. The fish bones found
during the archaeological excavations in 2015 and 2016 and previously analysed
by Pili¢iauskiené (Kuncevicius et al. 2015, 203 ff.) were also included in the
present study.

The fish bone identifications were carried out using the comparative reference
collection stored in the Bioarchaeology Research Centre of the Faculty of History,
Vilnius University. The material is stored in the National Museum — Palace of
the Grand Dukes of Lithuania. Quantification of the fish remains was based on
a count of the total number of identified specimens (NISP) of each taxon. The size
of the fish was determined by the fish of a known length in a reference collection.

Fish remains

In the layers of the late 14th and the 15th century, 202 fish bone fragments
were found with the total weight of 347 g; 164 (81.2%) were identified to the
family or species level. The bones belonged to 11 species of freshwater and
migratory fish. Their species composition is presented in Table 1 and Figure 2.
The most commonly found bones were those of pike (40.5%), followed by
cyprinids (25.2%) and pike perch (17.7%). The bones of wels catfish (7.3%) and
sturgeon (6.1%) accounted for somewhat more substantial segments, moreover,
some perch and salmon bones occurred.

Table 1. Fish taxa from the examined assemblages. NISP = number of identified specimen

Species 14th—15th c. 16th—17th c.
NISP % NISP %

Pike Esox lucius 66 40.2 20 30.3
Pike perch Sander lucioperca 29 17.7 10 15.2
Perch Perca fluviatilis 4 24 1 1.5
Wels catfish Silurus glanis 12 7.3 4 6.1
Salmon Salmo salar 2 1.2 1 1.5
Sturgeon Acipenser sp. 10 6.1 4 6.1
Cyprinid Cyprinidae 18 11.0 19 28.8
Bream Abramis brama 15 9.1 5 7.6
Tench Tinca tinca 4 2.4
Common carp Cyprinus carpio 1 0.6 1 1.5
Ide Leuciscus idus 2 1.2
Asp Leuciscus aspius 1 0.6
Vimba Vimba vimba 1 1.5
Total identified 164 99.8 66 100.1
Unidentified 38 22

Total fish 202 88
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Fig. 2. Distribution of bones of different fish taxa within Vilnius Lower Castle assemblages.

The size of the pikes varied from 45-50 to approximately 110 cm in length;
some even larger specimens occurred, however, the majority of the pike bones
belonged to 60—80 cm long fish (Fig. 3). The pike perches were also large:
almost half of their bones (42.9%) belonged to 60—70 cm long, and 28.6%, to
80-90 cm long specimens. The bream and tench representatives were large, too,
mainly 45-50 cm, and one vertebra of a cyprinid, possibly of a common carp,
belonged to a 100 cm long fish. The length of a found salmon amounted to about
90-100 cm, and the remains of wels catfish and sturgeon specimens also came
from large fishes, longer than 100 cm. A common carp’s operculare belonged to
a large 80-90 cm long fish.
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Fig. 3. Estimated length of pike from different stages of Vilnius Lower Castle.
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In the layers of the 16th and 17th centuries, the bones of 88 fish were collected
(83 g), including 66 (75.0%) identified ones. The bones belonged to 9 species of
freshwater and migratory fish, and their composition was presented in Table 1
and Fig. 2. In the material of the period, the majority of the fish remains belonged
to cyprinids (39.4%), followed by pikes (30.3%) and pike perches (15.2%).
Moreover, several bones of each of wels catfish, sturgeon, perch, and salmon
specimens were found.

The size of the fish was similar to that of the previous period material: the
length of the cyprinids varied from 30 to 55 cm, with the bones of 40 to 50 cm
fish prevailing, while a common carp’s operculare (with a cranial edge of the
bone cut off) again belonged to a large, 80-90 cm long fish. The pikes were 20 to
110 cm long, with the prevalence of 50 to 80 cm long specimens (see Fig. 3), and
among the pike perches, 60 to 70 cm long fishes prevailed. Except one pectoral
spine of wels catfish length of 50-60 cm, all bones of a wels catfish and a sturgeon
were the remains of fish over 100 cm, and of a salmon, around 100 cm in length.

The bones of both periods represented different parts of fish skeletons.
Among the material of the late 14th to the 15th century, 56.6% were head bones,
and the amount of head bones in the material of the 16th to the 17th century was
somewhat smaller, i.e. 36.4%. Among the pike bones of the late 14th through
the 15th century, the most frequent was the dentary bone, while in the 16th to
the 17th century, those were vertebrae. Meanwhile, the vertebrae were the most
commonly collected part in the remains of the cyprinids and wels catfish in the
material of both periods. A substantial part of the pike’s dentary bones and the
majority of the bones of large fishes — wels catfish and sturgeon — had cutting
marks, while one cleithrum of a wels catfish was cut with a saw.

Discussion

The composition of fish bones by species in VLC was basically consistent
with the historical data in accordance with which the Duke’s Court and all elite’s
favoured freshwater fish, mostly pike (Kuncevicius et al. 2011; Lauzikas 2014;
Lauzikas et al. 2016; Dambrauskaité 2018a; 2018b). Admittedly, in the material
of the 16th to the 17th century, the number of cyprinid slightly exceeded that of
pikes. The examined amount of bones was relatively small, therefore, the slight
differences identified may be insignificant. We found information about the
consumption of fish in the 18th century in the accounts books of the monks of
the Vilnius Church of the Holy Trinity (Uniates) and Basilian Monastery. The
monks did not have their own fish ponds and therefore used to buy fresh, salted,
and dried fish. In the period from 1765 to 1781, the most frequently purchased fish
was pike (142 mentions), followed by perch (48 mentions), bream (39 mentions),
salmon (33 mentions), and eel (31 mentions) (Kuncevicius et al. 2018). According
to zooarchaeological data, the most common fish in the Early Medieval Poland
sites were pike and perch, although later, due to the spread of cod, their share
decreased significantly (Makowiecki 2008, 763; Makowiecki et al. 2016).
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Bones of the cyprinids were the second most numerous group among the
bones analysed, and most were identified as those of bream, slightly fewer of
tench, and several bones of ide, common carp, vimba and asp (see Table 1, Fig. 2).
In the material analysed, crucian carp (Carassius carassius) bones were also dis-
covered, although they belonged to the layers dating back to the 17th to the 18th
century. In the context of historical data, fish of the above mentioned species, and
especially those of crucian carp, tench, perch, and trout were frequently mentioned
in the accounts of Dukes and in other documents. Among other fish species,
vendace (Coregonus albula), grayling (Thymallus thymallus), gobio (Gobio gobio)
and even stone loach (Barbatula barbatula) were mentioned, however, they were
consumed less frequently (Michalewicz 1965, 705; Dambrauskaité 2018b). Just
a few perch bones and basically no crucian carp bones were identified among the
remains analysed; probably, due to the fact that the bones were collected by hand.
In accordance with historical data from the 16th century, the second most popular
fish in the Duke’s Court was the common carp, however, in our research, only
two undoubtedly common carp bones (operculare) were discovered: one in the
material of the late 14th through the 15th, and another of the 16th century. Those
are the only remains of the common carp known in Lithuania to date. In terms of
the common carp spreading in Eastern Europe, the common carp in Vilnius dating
back to the late 14th through the 15th century is an early find: the species spread
in Poland as late as in the 15th to the 16th century (Hoffmann 1994; 1995; 2005;
Makowiecki 2008). Somewhat surprisingly, no more common carp bones were
found in the layers of the 16th—17th century, all the more so that, in accordance
with the historical data, common carp was not a very expensive fish in that
period, less expensive than pike, and therefore it is believed not to have been
luxury food (Dambrauskaité 2018b). The small number of common carp bones
can be explained for several reasons: first, in the 15th, and possibly also in 16th
century, they were hardly bred in Lithuania and second, they belonged to rarely
consumed species of fish, popular only with the elite. However, that does not
explain why common carp bones were scarce in the Castle associated with the
elite. Another reason for the small number of common carp bones among the
analysed ones may be their collection by hand: the bones of smaller common
carps were simply left uncollected. Daniel Makowiecki (2003) states that freshwater
lakes were rich of native fish in this area of Europe and it was not necessary to
construct artificial ponds for carp breeding. However, fish ponds for pike, local
cyprinids and other local fish were popular among the Lithuanian nobility. Most
likely the consumption and breeding of carps was not undertaken because of the
lack of other local fish, but because of the demand of nobility for exclusiveness
and novelties. According to the historical sources, two of the earliest ponds for
common carp breeding were dug out in 1615 in Birzai estate (northern Lithuania)
by Krzysztof Radziwitt II. Common carps for breeding in Birzai were brought
from Courland, Prussia and Radzwill’s Dzialacichy manor (modern western
Belarus) (Karvelis 2009, 232).
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In the material of both periods, the remains of the pike perch took the third
place, after the pike and the cyprinids (see Fig. 2). Therefore, the most surprising
thing was that the pike perch was not mentioned in the accounts book either
of the rulers or the 18th century Uniate monks (Dambrauskaité 2018a; 2018Db;
Kuncevicius et al. 2018), even though it was known that the pikeperch was a
common meal during the fast in Poland (Michalewicz 1965, 705; Topolski 1999,
299; cf. Dambrauskaité 2018b). The remains of the pike perch were abundantly
found in some early medieval sites in Polish regions close to the Baltic Sea
(Makowiecki 2003; 2008) and in medieval Novgorod. However, in the latter case,
the pike perch was not mentioned in the birch bark documents which recorded
only prestigious fish intended for trade and seldom occurring among the fish
remains, i.e. sturgeon and salmon. Meanwhile, the pike perch as well as the
cyprinids or the pike were the fish used for everyday food; they were almost
never mentioned in documents, yet their abundant remains were found during
the excavations (Hamilton-Dyer et al. 2016). One can raise a hypothesis that the
pike perch was not a prestigious fish and was not favoured by the elite. On the
other hand, it was the pike perch cooked according to the 16th—17th century recipe
of the GDL noble family of Radziwill that was included in the book Imperial
Austrian Cuisine (Wagner-Witulla 1999; c.f. Kuncevicius et al. 2011, 134; Lauzikas
2014, 110). The pike perch was also appreciated in medieval Sweden as one of
the most valuable freshwater fish species (Andersson 1969, 528; c.f. Maltin &
Johnsson 2018).

The share of the sturgeon bones in the material of both periods was the same
(6.1%). In the period in question, the sturgeon was already rare and very expensive
fish throughout Europe and, just like salmon, reserved for the upper classes
(Dembinska 1999, 102; Makowiecki 2008). In the VLC material of both periods,
the amount of wels catfish bones was similar to that of sturgeon bones. In the
written records, wels catfish was not mentioned frequently, however, the amount
of bones found was relatively large; a similar trend was also observed in Poland
(Dembinska 1999, 102; Makowiecki 2008). Both sturgeon and wels catfish were
large fish which must have predetermined a similar amount of collected bones,
even though the value of the fish differed significantly.

In terms of the species composition, the material from Vilnius was different
from the composition of the Northern European medieval ichthyofauna, in which
the remains of marine fish accounted for 80-90%, and closer to the material of
Poland with the prevalence of freshwater fish (Makowiecki 2008). The analysis
of the VLC material did not detect either cod, or herring, or other marine fish
remains. Vilnius was about 260 km away from the Baltic Sea, but the distance
did not prevent the delivery of preserved fish to the city; moreover, the Palace of
the Grand Dukes would get foodstuffs from more distant countries, such as oysters,
figs, capers, almonds, etc. (Lietuvos didziojo kunigaiks¢io 2009; Stancikaité et al.
2009; Lietuvos didziyjy 2010, 323 ff.). Moreover, marine fish in Poland was
found in cities at a similar distance from the sea as Vilnius (Makowiecki 2001;
Makowiecki et al. 2016). Cod was a popular kind of fish both in Northern,
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Western, and Eastern Europe in the Middle Ages and the Early Modern Period
and cod fish trade was especially widespread there between the 15th and the 17th
century. Even on some sites of the neighbouring Poland, the remains of cod
accounted for the greatest share of fish remains collected by hand (Dembinska
1999, 100; Makowiecki 2001, 239; 2008; Orton et al. 2011; Ldugas et al. 2016, 7;
Makowiecki et al. 2016). It should be noted that an important role in their spread
in the south-eastern and eastern Baltic region was played by the Teutonic Order.
However, differently from various Polish cities, Vilnius never belonged to the
Order, it was not its major trade partner, and was not culturally close to it. On the
other hand, as mentioned in the written sources, the Master of the Order used to
send herrings to Grand Duke Vytautas during the fast (Petrauskas 2003). It is worth
mentioning that, before the 13th century, the Slavs who lived in Poland and in
northern Germany did not have a tradition of eating cod either (Makowiecki 2001,
239; Schmolcke 2004). It would seem that Lithuanians, either during the period
in question or later, did not eat cod or ate it very seldom; or possibly only the
upper classes did not like preserved cod, just like the upper classes in Europe
(Hoffmann 2005). The only vertebra of a medieval cod in the present territory
of Lithuania was found in the former Castle of the Teutonic Order in Klaipéda
(Memelburg), and it dated back to the late 13th — early 14th century (PiliCiauskiené,
unpublished data). Cod consumption in the GDL was hardly ever mentioned in
historical sources. Cod was not mentioned even as late as in the mid-16th century
accounts of the Dukes of the Grand Duchy of Lithuania; it appeared in the Duke
accounts only in the 17th century. However, compared to the other fish, it was
served in small amounts: one or two platters of dried cod, meanwhile, 41 pikes
and 46 specimens of other species of fish as well as 15 platters of different fish
were served during the same dinner (Dambrauskaité 2018b). Neither was cod
mentioned in the mid-18th century account books of the Vilnius Uniate monks
(Kuncevicius et al. 2018).

The remains of the herring, another commonly consumed marine fish, were
possibly not detected on the Castle site due to the hand collection of bones;
however, in accordance with the historical sources, it must have been eaten there.
In Vilnius, the Hanseatic merchants usually traded in herring (Jurginis et al. 1968,
85). Some authors tend to believe that herring was not part of the haute cuisine as
references imply that it was bought for servants (Dambrauskaité 2018a; Lietuvos
didziojo kunigaikscio, 2009). However, herring was regularly mentioned along
with other fish served every day or for a feast table of dukes and noblemen,
therefore, one can assume that it was eaten both by the ruler and by other re-
presentatives of the upper class (Kuncevicius et al. 2011; Lauzikas 2014; Lauzikas
et al. 2016). Salted herrings in barrels were sent to the ruler’s hunting grounds in
large quantities (Dambrauskaité 2018a; 2018b). Herrings were also included
in the Vilnius Uniate monks’ 18th century account books, although, despite their
cheapness, they were rarely bought, just like the luxurious sturgeons. Among
the species of fish, herrings and sturgeons took the 6th and 7th place respectively
in accordance with the number of mentions in the monks’ accounts (25 and 21
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mentions) (Kuncevicius et al. 2018). In the 14th—15th century written records of
Poland, herring was the most frequently mentioned fish (Dembinska 1999, 100).

The fish bones collected in the VLC area belonged to large fish. Of course,
this may have been affected by the hand-collection technique, however, it should
be borne in mind that in Vilnius Castle larger fish must have been eaten compared
with the ordinary households of the city. Large fresh fish, such as pike, salmon,
and sturgeon, were expensive and represented luxury and the privilege of the
elite table not only in Lithuania, but also throughout Europe (Dembinska 1999,
100; Hoffmann 2005, 23; Dambrauskaité 2018b). As demonstrated by the research
in Poland, representatives of the upper class ate larger pikes and tench than the
lower classes (Makowiecki 2008, 763). The research in Vilnius, even if small-
scale, provided similar results. The pikes (NISP = 8) found in the area of the
Lower Castle in the 18th—19th century, i.e. when it served other purposes than
those of a Castle and the residential palace, were 40 to 80 cm long (half of them,
50 to 60 cm long) — smaller than in the 14th—17th centuries (see Fig. 3). As attested
by fish scale analysis, the pikes found in the 16th and the 17th century Vilnius Old
City were 17 to 42 cm long, while the length of the pikes found in VLC amounted
to 30-95 cm, and the majority of the fish remains came from 40 to 60 cm long
pikes (Tetereva et al. 2018). The scanty salmon bones in the Castle also belonged
to large fish of about 100 cm long, such as were usually mentioned in historical
sources and found during excavations (Dembinska 1999; Makowiecki 2008).

The diversity of the fish sizes served to the Duke’s table was reflected in his
accounts. The most comprehensive data were found on the pikes which were
listed in four sizes: large, slightly smaller, a cubit long (60—70 cm), and smaller.
Mainly a cubit-long and smaller pikes were served. The size of other fish, such as
common carp, crucian carp, bream, and tench, was defined as large, small, and
usual, of the salmon as large. Sometimes fish were simply defined as fat
(Dambrauskaité 2018b). It is worth remembering that the majority of the pike
bones found in the VLC material of both periods belonged to the cubit size and
smaller fish, i.e. 50-70 cm long.

A pike-related find of a somewhat different character was discovered in the
material of the 14th to the 15th century: it was a pendant with a hole in the centre,
made of a pike vertebra. Similar fish bone pendants were known in Poland,
Ukraine, Germany and other countries. Beads made of pike, wels catfish, salmon,
cod vertebrae or sturgeon scutes, had protective meaning and were also used for
rosaries or jewellery (for more detail, see Makowiecki & Makowiecka 2017,
Makowiecki 2003; Gorobets at al. 2017, 19). One cannot draw reliable conclusions
based on a single find; nevertheless, one may hypothesize that either a similar
tradition existed in Lithuania or the pendant was lost by some foreign guest.
Another pike vertebra with clearly visible cuts on the external surface, dated to
16th century, could be identified as a potential counter or game checker.

Another piece of valuable and very interesting information provided by
historical sources focuses on from where, how much, and what kinds of fish
were delivered to the kitchen of Sigismund II Augustus and his retinue in the



50 Giedré Piliciauskiené and Povilas BlaZevicius

VLC in the mid-16th century. The data were more extensively discussed by Neringa
Dambrauskaité (Dambrauskaité 2018a; 2018b) whose research revealed that the
fish was supplied from the ruler’s rivers, lakes, and fish ponds or was purchased
in the market place. The King personally took care of the building, supervision
and maintenance of the fish ponds (Gudavicius 1999). Pikes were known to
have been bred in the royal VirSupis fish ponds close to Vilnius: they were the
principal source of fish for the ruler during his residence in Vilnius (Dambrauskaité
2018a; 2018b). In the fishponds of the Knyshin Manor (north-eastern Poland),
pike, crucian carp, perch, tench, and trout were bred (Maroszek & Leonszuk
2011, 46 f.). From the royal Virsupis fish ponds, about 70 live and another 30
to 118 dead pikes were delivered every week. Visitors of the royal court would
bring other kinds of fish, such as bream, perch, roach, and wels catfish, already
salted. The amount of the fish brought by visitors was mentioned to have been
from several to 50 or more barrels. Some fish would be delivered to Vilnius from
places 100 km or farther away. Moreover, fish was purchased in the Vilnius market-
place (Dambrauskaité 2018b).

As attested by Sigismund II Augustus account books, in one year (1566), fish
of 12 species were purchased for the King’s table, nonetheless, pikes were the
most important and were eaten most frequently, several times per day both during
the fast and during different feasts. The price of the pike compared with other
fish was extremely high, and the largest fish were the most expensive. For an
ordinary dinner, 1 to 3 large pikes as well as up to several dozen smaller fresh
and dried pikes were served (Dambrauskaité 2018a; 2018b). For special feasts,
serving pikes in jelly was mentioned; the dish was often made on the occasion
of royal receptions (Dembinska 1999, 102; Lauzikas et al. 2016; Dambrauskaité
2018b). In terms of abundance, pikes were followed by common carps, served in
numbers from several to 118 per day. Other frequently served fish included
crucian carp, tench, perch, roach, bream, salted eel, fresh and salted trout, ide,
herring, and dried salmon. The number of fish served to the King’s table on an
ordinary day of fasting was quite impressive: 158 fish of 6 species, most of them
fresh, and some other dried and salted (Dambrauskaité 2018b). They may have
produced about 10,000 to 15,000 bones in just one day.

Bone collection methods have undoubtedly affected the representativeness of
the fish species. One can assume that, in the case of the analysed fish, large fish
(catsfish, sturgeon, pike, and pike perch) were over-represented, while the remains
of the cyprinids and perch were under-represented, and more of them could have
been collected by sieving. This assumption can be substantiated by the excavations
in the VLC in 2015, when a 60 1 sample of soil dating back to the 16th—17th
century was taken and analysed. On sieving the soil by 1 mm mesh, 3,993 scales
were collected, including 3,830 those of the cyprinids, 43 of the bream, 29 of
the pike, 18 of the roach (Rutilus rutilus), and several of each the crucian carp
(Carassius carassius) and the common dace (Leuciscus leuciscus) (Tetereva et al.
2018). However, this was a small-scale analysis of one object in the kitchen
environment, possibly reflecting one episode of its activity. The remains of fish
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(only scales were found) were seen with the naked eye, collected by hand together
with soil, and then sieved. Therefore, this small-scale analysis does not allow
us to draw reliable conclusions on possible differences in establishing the species
of the fish consumed in the Castle by applying different excavation and collection
techniques. However, it has to be noted that during the research, three species of
fish — roach, crucian carp and common dace were identified whose remains did
not occur in the material of the 14th to the 17th century analysed by the authors.
Numerous research proved that, in case of sieving, the amount of the remains of
small cyprinids increased. Significant species-related changes depending on the
excavation techniques were recorded in the Sventoji Stone Age sites (Pili¢iauskas
2016; Pilic¢iauskiené unpublished data) as well as in the medieval Novgorod, where
the share of the cyprinids increased from 26% in the material collected by hand
up to 60% in the sieved material (Hamilton-Dyer et al. 2016).

The fact that the residents of the Castle must have consumed a lot of fish and
that it had not always been prepared for eating in a quality way was testified to
by the data analysis of a different type. After the parasitological analysis of the
samples of the 16th century latrine and the cultural layers of the 14th through the
16th century, fish tapeworm Diphylobotrium latum eggs were found, with their
concentration particularly high in the latrine. People are infected with these fish
parasites through eating insufficiently heat-treated fish, and a large amount of such
parasite eggs can imply intensive consumption of badly cooked fish (Blazevicius
& Ziliukiené 2013; Yeh et al. 2014).

Concluding remarks

On comparing the findings of fish bone analysis with the data of historical
sources, valuable information about the consumption of fish in the Lower Castle
of Vilnius in the period from the 14th to the 17th century was obtained. As
attested by the analysis, the most commonly eaten species of fish in the period
from the 14th to the 17th century was pike, followed by different cyprinids.
Admittedly, the species composition of the analysed fish remains was affected
by the technique of hand collection of bones, as the soil was not sieved. Most
probably, because of that no remains of fish with small bones, such as herring,
were found, even though the species was often mentioned in historical sources.
It has to be emphasized that part of the bones collected on the site by sieving
belonged to small fish, and such bones were not found when collecting by hand.
Therefore, the fact that large specimens of different species prevailed in the
analysed collection should be related not only to the exclusive history of the
historical site and its upper class residents, but also to the excavation/collection
techniques. In the Lower Castle, two common carp bones were found, the only
ones so far found in Lithuania, one of them dating back to the late 14th—15th
century. Although that indicated that the common carps reached Vilnius fairly
early, their breeding there at the time was unlikely. Historical data and the fact
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that no remains of relatively large marine fish, i.e. cod, were found, suggested
the absence of cod consumption tradition, at least in Vilnius, during the period
in question.

Acknowledgements

This work was supported by the Research Council of Lithuania (grant number
LIP-16181 sut. 015/2016). We would like to thank the two reviewers for their
constructive comments. The publication costs of this article were partially covered
by the Estonian Academy of Sciences, the Institute of History and Archaeology
at the University of Tartu, and the Institute of History, Archaecology and Art
History of Tallinn University.

References

Andersson, K. A. (eds). 1969. Fiskar och fiske i Norden. 3rd ed. Stockholm.

BlaZevitius, P. & Ziliukiené, J. 2013. Vilniaus Zemutinés pilies gyventojy parazitologiné aplinka —
tyrimy rezultatai ir archeoparazitologijos perspektyvos. — Lietuvos Archeologija, 38, 53—72.
BlaZevicius, P., Rumbutis, S. & Zarankaité, T. 2012. Medziokliniai, medZiojamieji ir naminiai
pauksciai Vilniaus pilyje XIV-XVI a. naujausiy tyrimy duomenimis. — Chronicon Palatii magnorum
Ducum Lithuaniae, II, 299-319.

Braudel, F. 2009. Civilization and Capitalism, 15th—18th Century. Vol. I: The Structure of Everyday
Life. The Limits of the Possible. University of California Press, Berkley, Los Angeles.
Dambrauskaité, N. 2018a. Valdovo pasninkas: Zuvies vartojimas ir reik§mé Zygimanto Augusto
virtuvéje istoriniais ir zooarcheologiniais duomenimis. — Lituanistika, 64. 3(113), 169-178.
Dambrauskaité, N. 2018b. Mésos ir zuvies vartojimo reik§mé Lietuvos didziyjy kunigaik$ciy
virtuvéje XV-XVII a. I p. — Vilniaus piliy fauna. Nuo kepsnio iki draugo. Vilniaus Universiteto
Leidykla.

Daugnora, L. & Pili¢iauskiené, G. 2005. XIV-XVII a. osteologinés medziagos, 1988—1990 m.
iSkastos Vilniaus Zemutinés pilies teritorijoje, analizé. — Lietuvos Archeologija, 28, 207-221.
Dembinska, M. 1999. Food and Drink in Medieval Poland: Rediscovering a Cuisine of the Past.
University of Pennsylvania Press, Philadelphia.

Enghoff, I. B. 1999. Fishing in the Baltic region from the Sth century BC to the 16th century AD:
Evidence from fishbones. — Archaeofauna, 8, 41-85.

Gorobets, L. V., Kovalchuk, O. M., Pshenichny, Yu. L. & Veiber, A. V. 2017. Animals in kitchen
waste of Dubno Holy Transfiguration Monastery (Ukraine) from the time of its construction
(16th century AD). — Proceedings of the National Museum of Natural History, 15, 15-24.
Gudavicius, E. 1999. Lietuvos istorija nuo seniausiy laiky iki 1569 mety. Vilnius.
Hamilton-Dyer, S., Brisbane, M. & Maltby, M. 2016. Fish, feather, fur and forest: Exploitation
of wild animals in medieval Novgorod and its territory. — Quaternary International, 460, 97-107.
Hoffmann, R. C. 1994. Remains and verbal evidence of carp (Cyprinus carpio) in medieval
Europe. — Fish Exploitation in the Past. Proceedings of the 7th Meeting of the I.C.A.Z. Fish Remains
Working Group. Ed. W. Van Neer. Muse’e Royal de I’ Afrique Central, Tervuren, Belgium, 139-150.
Hoffmann, R. C. 1995. Environmental change and the rise of the common carp culture in medieval
Europe. — Guelph Ichthyology Reviews, 3, 57-85.

Hoffmann, R. C. 2005. A brief history of aquatic resource use in medieval Europe. — Helgoland
Marine Research, 59: 1, 22-30.

Jurginis, J., Merkys, V. & Tautavi€ius, A. 1968. Vilniaus miesto istorija nuo seniausiy laiky iki
Spalio revoliucijos. Mintis, Vilnius.



Archaeoichthyological and historical data on fish consumption 53

Karvelis, D. 2009. Radvily Birzy kunigaikstystés visuomené ir jos komunikacija 1589-1655 m.
Doctoral dissertation. Kaunas.

Kuncevifius, A., Lauzikas, R., Rutkauskaiteé, I. & §migelskas, R. 2011. Radvily rimai Dubingiuose.
Vilniaus universiteto leidykla, Vilnius.

Kuncevitius, A., BlaZevitius, P. & Ozalas, E. 2015. Vilniaus Zemutinés pilies Valdovy riimy rytinio
korpuso Siaurinio priestato U ir W riisiy tyrimai 2014-2015 m. Unpublished excavations report in
Lithuanian Institute of History, file No. F1-7227.

Kuncevidius, A., Kozakaité, J., Luk§éniené, V. & Jakulis, M. in press. 2018. Nekropolis ir jo
archeologiniai tyrimai. — Kultiiry kryzkelé: Vilniaus Sv&. Trejybés $ventové ir vienuolynas. Vilniaus
Universiteto Leidykla, 224-236.

Lauzikas, R. 2014. Istoriné Lictuvos virtuvé. Briedis, Vilnius.

Lauzikas, R., Ceprackas, L., Dumanowski, J. & Pacevitius, A. 2016. Oginskiy dvaro virtuvéje.
Akademiné leidyba, Vilnius.

Lietuvos didZiojo kunigaiki¢io Zygimanto Augusto dvaro saskaitos (1543-1548). I knyga:
1544 XI 15 — 1546 XI 15. 2009. Ed. D. Antanavicius. Lietuvos istorijos institutas, Vilnius.
Lietuvos didZiyjy kunigaiki¢iy riimai Vilniaus Zemutinéje pilyje. Istorija ir rinkiniai. 2010.
Eds D. Avizinis, V. Dolinskas & E. Striskiené. NM LDK VR, Vilnius.

Léugas, L., Kadakas, V. & Kadakas, U. 2016. Fishery in prehistoric and medieval Tallinn, Estonia. —
Environmental Archaeology, 21: 4, 361-368.

Luik, H., BlaZevi€ius, B. & Pili¢iauskiené, G. 2018. Bone artefacts as witnesses of lifestyles
of the inhabitants of the Vilnius Castle complex and the Palace of Grand Dukes of Lithuania. —
Piihakud, piiskopid, linnad ja linnused. Ajardnnakuid kesk- ja varauusaega. Uurimusi Jaan Tamme
auks. Eds E. Russow & V. Lang. (MT, 27.) Tallinn, 183-214.

Makowiecki, D. 2001. Some remarks on medieval fishing in Poland. — Animals and Man in the
Past. Essays in Honour of Dr. A. T. Clason Emeritus Professor of Archaeozoology Rijksuniversiteit
Groningen, the Netherlands. Eds H. Buitenhuis & W. Prummel. (ARC-Publicatie, 41.) Groningen,
the Netherlands, 236-241.

Makowiecki, D. 2003. Historia ryb i rybotéwstwa w holocenie na Nizu Polskim w $wietle badan
archeoichtiologicznych. IAiE PAN, Poznan.

Makowiecki, D. 2008. Exploitation of early medieval aquatic environments in Poland and other
Baltic sea countries: an archacozoological consideration. — Settimane di studio del Centro italiano
di studi sull’alto Medioevo, 55: 2, 253-777.

Makowiecki, D. & Makowiecka, M. 2017. Kregi, paciorki, wisiorki, talizmany, czyli przyczynek
do poznania pozautylitarnego znaczenia ryb u ludéw prahistorycznych i wezesnohistorycznych na
ziemiach polskich. — Gemma gemmarum: studia dedykowane profesor Hannie Ké¢ce-Krenz. Cz. 1.
Ed. A. Rézanski. Wydawnictwo Poznanskiego Towarzystwa Przyjaciot Nauk, Poznan, 343-363.
Makowiecki, D., Orton, D. & Barrett, J. H. 2016. Cod and herring in Medieval Poland. — Cod
and Herring: The Archaeology and History of Medieval Sea Fishing. Eds J. H. Barrett & D. Orton.
Oxbow Books, 117-132.

Maltin, E. & Johnsson, L. 2018. Cod heads, stockfish, and dried spurdog: Unexpected commodities
in Nya Lodose (1473-1624), Sweden. — International Journal of Historical Archaeology, 22, 343-363.
Maroszek, J. & Leonczuk, J. 2011. Wielka Ksigga Tradycji Kulinarnych Puszczy Knyszynskie;.
Lokalna Grupa Dziatania — Puszcza Knyszynska, Suprasl.

Michalewicz, J. 1965. Z badan nad konsumpcjg spozywcza w Polsce: kuchnia krolewska
Zygmunta III. — Kwartalnik Historii Kultury Materialnej, 4, 701-718.

Orton, D. C., Makowiecki, D., de Roo, T., Johnstone, C., Harland, J., Jonsson, L., Heinrich, D.,
Enghoff, 1. B., Lougas, L., Van Neer, W., Ervynck, A., Hufthammer, A. K., Amundsen, C.,
Jones, A. K. G., Locker, A., Hamilton-Dyer, S., Pope, P., MacKenzie, B. R., Richards, M.,
O’Connell, T. C. & Barrett, J. H. 2011. Stable isotope evidence for late medieval (14th—15th c.)
origins of the eastern Baltic cod (Gadus morhua) fishery. — PLoS ONE, 6: ¢27568.

Petrauskas, G. 2016. The last pagan burials. — A Hundred Years of Archaeological Discoveries in

418-429.



54 Giedré Piliciauskiené and Povilas BlaZevicius

Petrauskas, R. 2003. Vytauto dvaras: struktiira ir kasdienybé. — Naujasis Zidinys. Aidai, 1-2, 39-44.
Pili¢iauskas, G. 2016. Lictuvos pajiris subneolite ir neolite. Zemés iikio pradzia. — Lietuvos
Archeologija, 42, 25-103.

Pili¢iauskiené, G. 2008. Galvijy bandos struktiiros pokyc¢iai XIV-XVII a. Vilniaus Zemutinés pilies
teritorijos PV dalyje. — Lietuvos Archeologija, 33, 123-136.

Reitsema, L. J., Kozlowski, T., Jankauskas, R. & Drazkowska, A. 2014. Political ecology of the
“Golden Liberty”: Elite diet in the Polish-Lithuanian Commonwealth (16—18th c. AD). — American
Journal of Physical Anthropology, 153, S58, 220.

Reitsema, L. J., Kozlowski, T., Jankauskas, R., Drazkowska, A. & Krajewska, M. 2015. Dieta
przedstawicieli elit spotecznych Rzeczypospolitej na podstawie analizy stabilnych izotopow wegla
i azotu w szczatkach szkieletowych. — Kultura funeralna elit Rzeczypospolitej od XVI do XVIII
wieku na terenie Korony i Wielkiego Ksigstwa Litewskiego. Ed. A. Drazkowska. Wydawnictwo
Naukowe Uniwersytetu Mikotaja Kopernika, Torun, 230-246.

Schmélcke, U. 2004. Nutztierhaltung, Jagd und Fischfang: zur Nahrungsmittelwirtschaft des
frithgeschichtlichen Handelsplatzes von Grofl Stromkendorf, Landkreis Nordwestmecklenburg.
Archdologisches Landesmuseum Mecklenburg-Vorpommern, Liibstorf.

Sim¢enka, E. 2018. Diet of Individuals Buried in the Crypt of the Church of the Holy Trinity in
Vilnius (17th—18th c.) Based on the Data of Stable Isotope Analyses. Master’s thesis, University of
Vilnius.

Stancikaité, M., Kisieliené, D., MazZeika, J. & BlazZevi¢ius, P. 2009. Environmental conditions
and human interference during the 6th and 13th—15th centuries A.D. at Vilnius Lower Castle, east
Lithuania. — Vegetation History and Archaeobotany, 17: 1, 239-250.

Steponaviciené, D. & Racevicius, R. 2003. Ploto Valdovy riimy pietry¢iy kampe 1997-1998 m.
tyrimai. — Vilniaus Zemutings pilies rimai (1996-1998 m. tyrimai), 5, 65-78.

Tetereva, D., Motuzaité-Matuzevidiité, G. & BlaZevidius, P. in press. 2018. Zuvy zvyny analizé:
rusies, amziaus bei dydzio nustatymas. — Lietuvos Archeologija, 44, 173—192.

Topolski, J. 1999. Posty w Polsce w koncu $redniowiecza i w czasach nowozytnych i ich rola
kulturowa. — Migdzy polytika a kulturg. Ed. C. Kuklo. Warszawa, 297-305.

Wagner-Witulla, R. 1999. Imperial Austrian Cuisine. Vienna.

Yeh, H. Y., Pluskowski, A., Kalgjs, U. & Mitchell, P. D. 2014. Intestinal parasites in a mid-14th
century latrine from Riga, Latvia: fish tapeworm and the consumption of uncooked fish in the
medieval eastern Baltic region. — Journal of Archaeological Science, 49, 83—89.

Giedré Pili¢iauskiené ja Povilas BlaZevicius

ARHEO-IHTUOLOOGILINE JA AJALOOLINE ANDMESTIK
KALADE TARBIMISEST VILNIUSE ALLKINDLUSES
14.-17. SAJANDIL

Resiimee

Kalade tarbimisest kesk- ja varauusaja Leedus pole senini iihtki zooarheoloo-
gilist voi ajaloolist uurimust 1dbi viidud. Sel perioodil kinnistusid Leedus kristlikud
traditsioonid, mistottu v3ib arvata, et kala oli inimeste toidus véga oluline, seda
eriti kohaliku eliidi hulgas. Vilniuse allkindlus (jn 1) on iiks hinnalisemaid ja
ulatuslikumalt uuritud kesk- ning varauusaja paiku Leedus. Arheoloogilised
uuringud algasid seal juba 1988. aastal ja jatkusid kuni 2015. aastani. Nagu
véljakaevamistel selgus, oli kindluse ala asustatud enam kui 700 aasta jooksul.
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Selle tulemusena moodustus 7—8 m paksune kultuurikiht, milles kdrge pinnase-
vee taseme ja muude asjaolude tottu olid séilinud isegi muidu kiiresti lagunevad
orgaanilised materjalid. Kindluse arheoloogilistel viljakaevamistel koguti ligi-
kaudu 80 000 loomaluud, nende seas 331 (500 g) kalaluud, mis koik parinevad
peamiselt 14.—18. sajandist.

14.—15. sajandi kihtidest leiti 202 kalaluude fragmenti (347 g). Need luud
parinevad 11 magevee- voi siirdekala liigilt. Kalade liigiline koosseis on esitatud
tabelis 1 ja joonisel 2. Haugide (Esox lucius) kerepikkused varieeruvad 45-50 senti-
meetrist kuni ligikaudu 100-110 sentimeetrini, samas périneb suurem osa haugi-
luudest vahepealsetelt isenditelt, s.o 60—80 cm pikkustelt kaladelt (jn 3). Kohad
(Sander lucioperca) olid samuti suured: 71,5% nende luudest kuuluvad 60-90-
sentimeetristele isenditele.

16.—17. sajandi kihtidest koguti 88 kalaluud (83 g). Need périnevad 9 magevee-
vOi siirdekala liigilt (vt tabel 1 ja jn 2). Kalade suurused olid sarnased eelmise
perioodi materjaliga: haugid olid 20 kuni 110 cm pikad, enamik jdi siiski vahe-
mikku 50 kuni 80 cm (jn 3); kohade kerepikkused jdid keskmiselt 60 ja 70 cm
vahele. Karpkalaliste (Cyprinidae) pikkused varieerusid 30-st 55 sentimeetrini,
kusjuures domineerisid 40- kuni 50-sentimeetrised isendid: erandiks on siin vaid
iiks karpkala (Cyprinus carpio) 16pusekaaneluu, mis parineb viga suurelt, 80—90 cm
pikkuselt isendilt.

Vilniuse allkindlusest leitud kalaluude liigiline koosseis on sarnane ajaloo-
listes allikates avaldatuga, mille jargi hertsogi dukonnale ja tdendoliselt kogu
eliidile meeldisid mageveekalad, eriti haug. Sealt leitud materjali analiilisides ei
tuvastatud ei tursa, heeringa ega teiste merekalade luid. Ténapdeva Leedu terri-
tooriumilt on seni iildse teada vaid iiks keskaegne tursa selgrooliili. See leiti
endisest Teutooni ordu kindlusest Klaipédast (Memelburgist) ja dateeriti 13.—14.
sajandiga. Ajaloolistes allikates pole samuti mérget, et Leedu Suurhertsogiriigis
oleks kunagi turska sd6dud. Teise véiga levinud merekala — heeringa — jaénuseid
pole allkindluse materjalist kiill leitud, kuna luude kogumine kaevamiste ajal toimus
kisitsi ja ilma tihedaid sdelu kasutamata, kuid ajaloolised allikad viitavad siiski
heeringasdomisele ka allkindluses.

Suure toendosusega on madratud kalajadnuste koosseis mojutatud luude késitsi
kogumisest, kuna pinnast enamasti ei soelutud. Siinkohal tuleb mérkida, et viike
osa kalaluid, mis koguti pinnast sdeludes, périneb just viaiksematelt kaladelt ja
selliseid késitsi kogutud materjali hulgas ei leidunud. Seepérast tuleb teatava ette-
vaatlikkusega suhtuda luuleidude suuruse pohjal tehtud interpretatsiooni: erine-
vate kalaliikide suurte isendite domineerimine kdrgklassi eksklusiivse ajalooga
paigas vdib tuleneda muuhulgas kaevamis- ning kogumistehnikast. Allkindlusest
leiti Leedu seni ainukesed kaks arheoloogilist karpkalaluud, millest iiks dateeriti
14.—15. sajandiga. Kuigi see viitab karpkala {isna varajasele joudmisele Leetu, on
selle liigi kohapeal kasvatamine {isna ebatdenéoline. Ajaloolised andmed ja fakt,
et suurte merekalade, nditeks tursa luid materjalis ei leidu, lubavad arvata, et
tursasoomise traditsioon Leedus puudus. Vdhemalt oli see nii kesk- ja varauus-
aegses Vilniuses.



