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It has been hypothesised that the chicken (Gallus gallus domesticus) was introduced to the area of
what is now modern-day Estonia around the Pre-Roman or Roman Iron Age. However, none of
the earliest chicken bones found in the area had been radiocarbon dated and due to a complex
contextual background, the question of its first appearance has been left open. With the aim of
finding the earliest evidence for the chicken in Estonia, we looked into the zooarchaeological
material from twelve archaeological sites, including burial grounds, settlement sites, and hillforts.
The earliest evidence had been reported at four of these sites, but during the taxonomic
reassessment, no chicken bones were identified. From the remaining eight sites, nine chicken bones
were radiocarbon dated by AMS. The sample from a stone-cist grave at Rebala (northern Estonia)
was dated to 200 calBCE — 5 calCE, which means that this individual is the earliest confirmed
chicken in Estonia. The other dates range from the Pre-Viking Age to the Modern Period, with
some of them illustrating the complicated nature of faunal remains in archaeological contexts.
Although this study elucidates the first appearance of the chicken in Estonia and in the Baltic region
in general, its origin, ways of exploitation, and the extent of its spreading remain to be studied.
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Introduction

The chicken (Gallus gallus domesticus) is one of the most numerous and
widespread domestic animals in the world (FAO, Faostat), yet its origin and
subsequent dispersal is still an ongoing debate. Additional and/or improved
identification, contextualizing, and dating is needed in this regard. The spread of
the chicken into the northern part of Europe is an equally unresolved problem,
therefore any new evidence is deemed highly valuable. To contribute to the
discussion on the earliest evidence for it in Europe, we provide a brief background
about its domestication and spread and its early presence in the Baltics and
Scandinavia, which we then complement with new data from Estonia.

Origin of the domestic chicken

Although scholars have shown interest in the origin and dispersal of the domestic
chicken for centuries (Storey et al. 2012, 2), little is known about this matter (Pitt
et al. 2016, 1). The domestic chicken originates from southern and south-eastern
Asia, where the red junglefowl (Gallus gallus) subspecies Gallus gallus spadiceus
was domesticated and interbred with highly divergent local jungle fowl species,
mainly with the grey junglefowl (Gallus sonneratii; Girdland Flink et al. 2014;
Wang et al. 2020). But there is no clear chronology for the early domestication of
chicken, largely due to potential misidentification of the skeletal remains, lack of
secure context, or poor dating evidence (Pitt et al. 2016, 2). However, based on
archaeological finds and mitochondrial DNA, the domestication is known to have
occurred in multiple independent centres in China and southern and south-eastern
Asia (Storey et al. 2012, 2; Miao et al. 2013). It has been suggested that the earliest
domestication event happened in Nanzhuangtou, China, around 8050 BCE (Xiang
et al. 2014; 2015). However, this date has been contested, because after morpho-
logical comparison, the bones identified as chicken turned out to be pheasants
(Phasianidae) instead or could not be linked to an exact species (Peters et al. 2015;
2016; Eda et al. 2016; 2019). The oldest evidence from a secure archacological
context in the Indus Valley, India, suggests that chicken must have been
domesticated by 4000 BCE at the latest (Larson & Fuller 2014, 123).

Spread to Europe

The exact timing and route of spreading to Europe is still uncertain. Considering
one of the more recent discussions by Pitt et al. (2016), there seems to be two main
candidates for the migration routes: a northern route via Russia and a southern route
via the Phoenician trade network. Chicken remains found from a Hallstatt period
fortified settlement site in Biskupin, Poland (ca 650 BCE), may favour the northern
route (ibid., 6). However, there is more evidence for the southern route, which would
also have offered a potentially suitable ecology for the survival of the early version
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of the domesticated chicken (ibid., 1). The southern route corresponds with some
of the earliest proposed evidence for chicken outside Asia, including finds from
Bulgaria ca 5550 BCE, the southern Levant ca 2500 BCE, and Iberia ca 2000 BCE
(ibid., 2). However, this very early evidence is thought to be unusual and in need of
verification (e.g. Kysely 2010; Peters et al. 2015). More reliable evidence for the
southern spreading route comes from the Mediterranean region, but from a much
later date: such as the depiction of cocks on the 7th century BCE Greek coins
and vases and also the number of different breeds known to Roman writers by the
Ist century BCE (Serjeantson 2009, 270; Kysely 2010, 11).

In the northern part of Europe, the earliest evidence for chickens comes from
Skedemosse fen in Oland, Sweden, and dates to the 1st century BCE (Lepiksaar
1977; Ericson & Tyrberg 2004, 15, 43). In Denmark, the earliest bones are known
to be from the Roman Iron Age (ca 1-375 CE; Gotfredsen 2013, table 4). In both
Sweden and Denmark, the chicken only seems to have become abundant between
550-1060 CE (Tyrberg 2002, 219; Gotfredsen 2014, table 2; Walker et al. 2019, 25).
The current radiocarbon dated evidence in Finland places its introduction to the 8th
century CE (Wessman et al. 2018, 446). The earliest bones in Norway are dated to
the 9th century CE, but whether they represent a locally established population or
evidence of imported goods presumably from Denmark or Sweden is unknown
(Barrett et al. 2007, 283, 308). The current evidence when compared to Sweden and
Denmark tentatively suggests a somewhat delayed introduction to Norway and
Finland, where the chicken only became abundant by the Middle Ages around 1300
CE (Walker et al. 2019, 25; Walker & Meijer 2020, 125). In Finland and Sweden,
the evidence is scarce for their introduction; their bones are especially difficult to
find because of the acidic soil of the Fennoscandian shield, where unburnt bone is
rarely preserved (Ericson & Tyrberg 2004, 12; Tourunen 2011, 57).

Research into the earliest appearance in the Baltic countries and north-western
Russia has been scarce. It has been suggested that settlers of Staraya Ladoga
practised the breeding of domestic chickens in the 9th—10th centuries CE
(Shaymuratova et al. 2019, 110), and it probably became common in north-western
Russia between the 10th and mid-12th centuries CE (Maltby 2012, 271). In
Lithuania, the oldest evidence for the chicken comprises three bones from the
Vilnius Lower Castle, dated by context to the 5th-9th centuries CE (Rumbutis et al.
2018, 106). In Latvia, to the best of our knowledge, the question has not been
addressed.

Zooarchaeological evidence in Estonia

Different aspects regarding the chicken and its history in Estonia and also the
rest of the Baltic region were already being discussed in the 1980s (Lougas 1981).
But only a few more detailed discussions have been published in recent years and
many of these publications have focused on the period from the Late Iron Age to
the Early Modern Period (e.g. Jonuks et al. 2018; Maltby et al. 2019; Rannamée &
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Lougas 2019; Ehrlich et al. 2020). However, detailed discussion or precise dates
for any earlier finds are missing as the chicken has only briefly been mentioned
(see following).

Domestic animal husbandry had been established in the area of present-day
Estonia by the Late Bronze Age (850-500 BCE). This is evidenced by abundant
zooarchaeological data for domestic livestock from fortified settlement sites such
as Asva and Ridala (Paaver 1965; Lougas 1994; Lougas et al. 2007; Maldre 2008).
At Ridala, the faunal assemblages did not include chicken (Tomek et al. 2010). At
Asva, on the other hand, chicken bones were present, but their association with the
Late Bronze Age or Middle Iron Age is not clear due to uncertain contexts (ibid.).
In the Pre-Roman (500 BCE — 50 CE) and Roman Iron Age (50-450 CE), the
zooarchaeological data comes mainly from graves (Lang 2007, 110) and the find
quantities therefore are not directly comparable to the Late Bronze Age fortified
settlements. However, the occurrence of chicken bones in the graves has been
considered noteworthy and together with the finds from contemporaneous fossil
fields have led to suggestions that the chicken might have arrived in the area of
modern-day Estonia during the Late Pre-Roman or Roman Iron Age (Lang 2000,
215; 2007, 111; Maldre 2000).

Zooarchaeological material from the settlements, burial sites, and forts of the
following Migration (450-550 CE), Pre-Viking (550-800 CE), and Viking (800—
1050 CE) periods have been investigated to a limited extent (Tvauri 2012, 105 f.).
The material has only been studied in more detail at a few burial sites and forts, but
any general conclusions have been very difficult to specify (ibid., 106, 108).
Nevertheless, regarding chicken husbandry, it has been suggested that they were
bred throughout the Migration and Viking periods (ibid., 107 f.). Chicken husbandry
had become well established by the later part of the Viking Age (e.g. Rammo &
Veldi 2005, 102; Valk & Rannamie 2015, 128; Ehrlich et al. 2020), as reflected in
the abundance of chicken remains among the faunal assemblages (ca 2—8% of the
total number of identified faunal specimens at a site). This has (together with more
secure find contexts) allowed greater study into the use, meaning, and breeding of
the chicken from the Late Iron Age to Early Modern Period in more detail (Ehrlich
et al. 2020).

Aims of the study

Currently, the general opinion is that the domestic chicken was introduced to
Estonia sometime during the Pre-Roman or Roman Iron Age (Lang 2000, 215; 2007,
111; Maldre 2000). However, the temporal identification of chicken bones from the
archaeological sites is problematic. Most of the finds are contextually dated and no
direct dates for the bones are available. Dating by context is problematic because
the sites have been used for a long time and different stratigraphic units might have
been mixed up. While artefacts can often be dated by their typology, technology, or
other features, this kind of certainty for faunal remains is impossible. These issues
are especially true for the animal bones from the stone graves, which were normally
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in use for a long time and where the burials are often commingled. For example, it
has been shown that zooarchaeological material can be centuries or even millennia
younger than the graves and burials they were found in (e.g. Laneman et al. 2015;
Rannamaée et al. 2016; Laneman 2021a).

The main aim of this study was to find the earliest evidence for the chicken in
Estonia, by (re-)identifying the archaeological bones and then radiocarbon dating
them by AMS. We then discuss the contextual and chronological issues of the finds
and place our results into the wider framework of chicken domestication and spread
to Europe. Our results contribute to the zooarchaeological research of the earliest
chicken in the Baltics and northern Europe and the overall understanding of ancient
dietary substances available in this region.

Material and methods
Selection of archaeological sites and samples
We selected twelve potential sites to search for the earliest chicken finds in

Estonia, based on the following criteria (Fig. 1): firstly, the sites that had been
previously reported to include the earliest chicken (Loona, Tougu II, Poanse I and

Fig. 1. Locations of archaeological sites mentioned in this study. Red circle — sites with confirmed
chicken finds, blue triangle — sites where after reassessment, no chicken bones were identified.
1 — Kurevere, 2 — Loona, 3 — Asva, 4 — Poanse, 5 — Ilmandu, 6 — Iru, 7 — Saha-Loo, 8 — Joeldhtme,
9 —Rebala, 10 — Tougu, 11 — Uuskiila, 12 — Joaorg at Narva. Map by Freydis Ehrlich, made in QGIS.
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II, llmandu III, Uuskiila 11, Saha-Loo); and secondly, the sites with inhabitation
phases that would fit into the previous hypothesis of the earliest appearance of the
chicken (Joaorg at Narva, Iru, Asva, Joelahtme, Rebala, Kurevere). For Loona,
Ilmandu 111, Joaorg at Narva, Asva, Joeldhtme, and Kurevere, the zooarchaeological
material had been identified before and only the chicken specimens were re-
examined for this study. For Iru and Rebala, the faunal remains had been partially
analysed in the past; the chicken specimens had been found in the unidentified part
of the assemblages during previous unrelated work on the collections. They were
thereafter examined in this study. For Tougu II, Uuskiila II, and Poanse I and II
stone graves and Saha-Loo fossil fields, the zooarchaeological material had been
previously identified and the presence of chicken had been reported! (in Lang 1996a,
Appendix; Maldre 1998a; 1998b; 1999; 2000), but during this study, all of the faunal
material from these four sites was cursorily reviewed and no chicken bones were
detected. Therefore, this material is not discussed further in this article.

Nine chicken bones from eight archaeological sites were sampled for radio-
carbon dating? and are briefly introduced as follows.

The burial site at Kurevere consisted of 30—40 stone graves (Lougas & Selirand
1989, 218). Five cairns were excavated in the 1870s, three in 1965, and one in the
1970s (Lougas 1977, 48; Mégi 2002, 45). The excavation results and stray finds
indicate that the burial ground was used from the Late Bronze Age to Pre-Roman
Iron Age and from the 7th/8th to 12th/early 13th centuries CE (Magi 2002, 45; Lang
2007, 171). Five chicken bones, including the one that was selected for radiocarbon
dating, were added to the find collection in 1880, and are thus most probably from
the excavations in 1877. The artefacts that have survived from these excavations
have been dated to the 10th—11th centuries CE (Mégi 2002, 45). There is no formal
identification report — the animal bones, including the selected chicken specimen,
were accompanied by identification notes by an unknown analyst. The bones from
the 20th century excavations have not been analysed.

The Neolithic and Early Bronze Age settlement site at Loona was excavated in
the 1950s (Jaanits et al. 1982, 60, 84, 130). The stratigraphy of the settlement had
been partly disturbed by a Bronze and Early Iron Age stone-cist grave and the 13th—
14th century CE cemetery (Jaanits 1965, 30). Because of the disturbances, the
precise context of the zooarchaecological material is impossible to ascertain (e.g.
a sheep specimen has been radiocarbon dated to the Modern Period, Rannamie
et al. 2016) and the different inhabitation phases have not been discussed in detail
in the osteological reports (see Paaver 1965; Lougas et al. 1996; Mannermaa &

! The bones from Tougu II (collection ID AI 6003), Uuskiila IT (AI 6342), and Saha-Loo (Al 5975)
are stored in the Archaeological Research Collection at Tallinn University; the bones from Poanse I
(AM A 483) and Poanse II (AM A 490) are stored in the Estonian History Museum.

2 Sampling permissions given by the holding institutions as stated in the sampling protocols Al PP
Nos 436, 438, 488, and 489 (Archacological Research Collection at Tallinn University) and TU PP
No. 100 (Department of Archaeology at the University of Tartu). Chicken specimens from Asva
were dated already during the zooarchaeological analysis in the course of the project SF0130012s08
(PI: L. Lougas); for specimen recordings see Tomek & Lougas 2009.
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Ldugas 2005). It has been suggested that the four chicken bones in the assemblage
derive from the Bronze Age because of their different colour and better preservation
compared to the other bird bones (Mannermaa 2008, 38). One of these was selected
for radiocarbon dating in this study.

At Joaorg at Narva, a settlement site and an adjacent hilltop site were inhabited
from the Mesolithic to Modern Period (Jaanits 1965, 37; Kriiska 1996, 361,
Appendix; Lang 2007, 66; Tonisson 2008, 236). The settlement site was excavated
in the 1950s and 1960s (Kriiska 1996, 361). The faunal material has been previously
identified and includes nineteen chicken bones; the selected specimen comes from
the upper disturbed layer excavated in 1957 (Paaver 1965; Kriiska 1996, Appendix;
Mannermaa pers. comm.).

The hilltop site at Asva has been extensively excavated since the 1930s (see e.g.
Sperling 2014, 32; Sperling et al. 2019; 2020). At least three occupation layers date
from the Late Bronze Age (900/800—600 BCE), and after a longer hiatus, the site
was inhabited again in the Pre-Viking Age between 600 and 800 CE (Lang 2007,
60; Sperling et al. 2019, 47; 2020, 52). The osteological reports include at least
twelve chicken bones (Paaver 1965; Lougas 1994; Tomek & Ldugas 2009; Tomek
et al. 2010), but their association with the Late Bronze Age or the Middle Iron Age
is not certain by the context. The two radiocarbon-dated chicken bones come from
the excavations of 1966 in the south-eastern part of the hill, from a disturbed layer
(Lougas 1966, 1, 8 ff.; Tomek & Lougas 2009; Sperling et al. 2019, 48). The
samples were dated already during the zooarchaeological analysis (Tomek & Lougas
2009), but are presented here as part of a wider research project.

The hilltop site at Iru was excavated in the 1930s, 1950s, and 1980s (Lang
1996Db, 35 f.). The earliest stage of inhabitation was a Late Neolithic Corded Ware
settlement site, followed by Late Bronze Age and Pre-Roman Iron Age settlements
and a fort that was used from the Migration Period to Viking Age (ibid., 37, 51).
Only the faunal remains from the 1950s have been analysed, with no detailed
taxonomic identification for bird bones (Paaver 1966). The radiocarbon dated
chicken bone is from the 1986 excavations at the area of the central rampart under
the 10th-century stone walls that included ceramics from both the Late Bronze Age
and Viking Age (Lang 1988, 1, 6).

The thirty-six stone-cist graves at Joeldhtme have served as an exemplary
Bronze Age cemetery since the rescue excavation in the 1980s (Kraut 1985). The
site was used for inhumation burial around the 10th century BCE (Laneman 2021a).
Some artefact finds, unrelated to the burials, date from various Iron Age periods, as
do the bones of a dog, a cat, and a sheep that were radiocarbon dated from grave 19
(Rannamée et al. 2016; Laneman 2021a). The radiocarbon dating of a sheep bone
from grave 15 yielded a result from the Modern Period (Rannamée et al. 2016). The
chicken bone subjected to AMS dating was the only representative of the species
in the site’s faunal assemblage. It was uncovered in grave 34 along with at least two
inhumation burials with radiocarbon dates ranging from ca 1100-800 calBCE
(Laneman 2021a; zooarchaeological report by Rannamée & Tomek 2015). The
grave had been damaged by the insertion of a telephone pole and perhaps other
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activities during the 20th century, and the skeletons were found in a disturbed state.
The location of the chicken bone within the cairn is unknown.

Tarand grave 111 at Ilmandu was excavated in 1994 (Lang 1995). At least three
layers of burials were observed at the site. The first and the earliest layer consisted
of cremations underneath the stone grave, where the charcoal has been radiocarbon
dated to the 12th—9th centuries calBCE (Lang 1996b, 299). The second and the
main stage of the burial ground featured at least six tarands and two cist-like
constructions, where four inhumed skeletons (including three from farand IV) have
been radiocarbon dated to between 790-370 calBCE (Laneman & Lang 2013, 112;
Oras et al. 2016, 13; Saag et al. 2019). The third and the uppermost layer involved
cremations from the Late Roman Iron Age and Early Migration Period with an
associated radiocarbon date from a burnt human bone of 440-620 calCE (Lang
1996b, 299 f.; Oras et al. 2016, 12). A sheep bone from the damaged part of the
stone grave has also been radiocarbon dated to the Late Iron Age (Rannamée et al.
2016). According to the previous identifications, there were at least one certain and
three questionable chicken bones in the material (Maldre 1997). The bones were
reassessed for this study and as a result, two of them turned out to be from other
species and the other two appeared to be missing from the collection. Instead, a
bone found with the inhumation burials from tarand 1V that had been previously
reported as an “unidentified bird” (ibid.) was determined as a chicken and
radiocarbon dated. The fossil fields near the burial ground were used from the Pre-
Roman Iron Age to the Modern Period (Lang et al. 2004, table 1).

At Rebala, a group of at least six stone-cist graves was excavated in the 1980s
and 2000 (Lougas 1983; Lang et al. 2001). The site has a complicated chronology
(Laneman 2021b). Ambiguous indications of a Corded Ware (Late Neolithic)
settlement site were observed under grave I, but radiocarbon dating of the charcoal
from under the lowermost stones of the cairn resulted in a Bronze Age date of the
12th-9th centuries calBCE. A similar date was obtained for charcoal from similar
contexts in two other graves. The majority of the burials had been interred between
800 and 400 calBCE, and Pre-Roman Iron Age burials from between 400 and
50 calBCE were also present. The use of the cemetery was probably shorter, within
the indicated limits, and/or in more than one temporally separate episode, although
the boundaries thereof are difficult to determine. Grave II also contained infant
burials from the Middle Ages. The cemetery was surrounded by block-shaped
fields enclosed with stone baulks. The two associated radiocarbon dates from ca
350 calBCE — 250 calCE come from charcoal of ambiguous origin, and the date of
the establishment of the field system within the Pre-Roman Iron Age and the Roman
Iron Age is therefore difficult to pinpoint. The zooarchaeological material from
Rebala has not been studied, except for a minor part (NISP < 100), collected from
a small trench next to grave I (Laneman 2006). The chicken bone was found be-
tween the lowermost stones of grave I slightly east of the central cist (Figs 2 and 3).
Grave I only contained inhumation burials in two cists, with radiocarbon dates
between 790 and 410 calBCE. The chicken bone was identified with the help from
Teresa Tomek (pers. comm.).
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Fig. 3. The chicken bone from Rebala. A — before the sampling for AMS, B — the leftover after the
sampling. Photo by Eve Rannmée and Freydis Ehrlich.

Methods

This research was based on two methodological approaches: firstly,
morphological identification and then secondly, the radiocarbon dating of bones.
For the specimens included in this study that had previously been identified as
chicken by other scholars, the species was reassessed and/or confirmed based on
bone morphology. Reassessment was necessary because of the possibility of



In search of Estonia’s earliest chicken 169

confusing chicken with other species, especially with other galliforms. The wild
relatives in Estonia that are skeletally very similar to the chicken, are the black
grouse (Tetrao tetrix) and western capercaillie (Tetrao urogallus). Both of them are
frequently encountered in Estonian zooarchaeological assemblages (e.g. Tomek
et al. 2010; Lougas et al. 2019; Ehrlich et al. 2020), and in case of very fragmented
material, the distinction between chicken, black grouse, and western capercaillie
can be very difficult. Moreover, the sizes of the three species partially overlap.
Although the male western capercaillie is notably bigger, the female is in the size
range of both chicken and black grouse, which makes their distinction by mea-
surements complicated. Most of the re-identified bones were first studied years ago
when access to suitable reference collections was quite limited and fewer handbooks
were available. New identifications were based on the reference collections of the
Department of Archaeology at the University of Tartu (Estonia), Archaeological
Research Collection at Tallinn University (Estonia), and the Institute of Systematics
and Evolution of Animals at the Polish Academy of Sciences in Krakow (Poland).
The bones studied were only slightly fragmented and therefore well comparable to
the skeletal references. Where necessary, the handbook by Tomek and Bochenski
(2009) was used.

The other key approach in our study was the AMS (accelerator mass spectro-
meter) radiocarbon dating of nine selected chicken bones. Ca 1 g of sample was
removed from the bones and submitted to AMS radiocarbon dating at the Poznan
Radiocarbon Laboratory, the Finnish Museum of Natural History Dating Laboratory,
and the CHRONO Centre in Queen’s University Belfast. In each laboratory,
collagen was extracted using different pretreatment protocols (Hela: Longin 1971;
Poz: Longin 1971; Piotrowska & Goslar 2002; Bronk Ramsey et al. 2004; and UBA:
Brown et al. 1988; Bronk Ramsey et al. 2004). The degree of preservation of the
bone protein and thus the reliability of the dates was assessed as a combination of
the %C, %N, atomic C:N ratio, and the collagen yield (>1%) (van Klinken 1999;
Bronk Ramsey et al. 2004). Since the Finnish Museum of Natural History Dating
Laboratory did not provide the measurements for the quality criteria at the time the
dates were received (pers. comm. M. Oinonen 21.2.2021), these criteria cannot be
applied to the dates from Asva. Additionally, the §!°C values were measured with
EA-IRMS (elemental analyser isotope ratio mass spectrometer) and reported
together with the AMS dates; these were not accompanying the dates obtained from
Poznan. The obtained AMS dates were calibrated with the OxCal v4.4.2 (Bronk
Ramsey 2009), using the IntCal20 atmospheric calibration curve (Reimer et al.
2020) and rounded by five.

Results

Early evidence for the chicken had been previously reported from four sites
(Saha-Loo, Tougu, Poanse, Uuskiila), but none of the bird bones were subsequently
identified as chicken. The presumed chicken specimens turned out to be mainly
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wild galliforms (7etrao sp.) instead. From the rest of the eight sites, nine examples
were confirmed as chicken and were all successfully radiocarbon dated by AMS
spectrometer (Table 1; Fig. 4). All samples yielded enough collagen (2.9-9.1%);
the C:N ratios of the bone collagen remained within the accepted range (3.15-3.3).
Of the specimens analysed, samples from Rebala, Iru, and Asva roughly coincided
with the time period suggested by their archaeological context, the samples from
[lmandu and Loona were younger, and the samples from Jdeldhtme, Kurevere, and
Joaorg at Narva turned out to be early modern or modern and are therefore discussed
in less detail.

The specimen from Rebala was dated to 200 calBCE — 5 calCE, making it the
earliest known chicken in the eastern Baltics. The bone’s find context was between
the lowermost stones of grave I, which could be associated with either the grave or
the assumed Late Neolithic settlement site under the grave. With the radiocarbon
date placing the chicken in the Pre-Roman Iron Age, the latter idea was discarded.
However, the question remains as to how the chicken relates to the burials. We
cannot make a direct link between them, because the burials in grave I are
exclusively from the cists, but the chicken bone was found outside of the cists, and
moreover, the human remains predate the chicken by at least two centuries
(Laneman 2021b). However, the few human bones from other graves at Rebala that
have been radiocarbon dated to 400-50 calBCE (ibid.), provide a firmer yet
speculative link between the activities at the graves and subsequently the chicken.
More complexity to the issue is added by the nearby fossil fields, which seemingly
coincide with the date of the chicken bone (Lougas & Selirand 1989, 152; Laneman
20006). But, considering the chicken was found under the grave and not among the
field remains, together with the ambiguity of the fields charcoal based radiocarbon
dates, there is a reduced probability of them being related. Therefore, in the current
state of the research, we could assume that the Rebala chicken find is related to the
activities taken place in the grave field sometime around the last two centuries BCE,
but there is no evidence to associate it with any burial rituals except the mere fact
of it being found among the grave finds.

The two specimens from Asva and one from Ilmandu turned out to be from the
Pre-Viking Age, while the specimen from Iru was from the Pre-Viking or Viking
Age. The two samples from Asva which by context represented either the Late
Bronze Age or the later occupation phase of the site (600-800 CE), gave the
radiocarbon dates between 600—775 calCE. Being from two different skeletal
elements and found in the vicinity of each other, it cannot be excluded that these
two bones come from a single individual. Their adjacent find contexts and very
similar radiocarbon dates seemingly reinforce this possibility. But they are certainly
not enough to affirm it. The bone from Ilmandu was dated to a very similar period
with the bones from Asva, to 665—775 calCE. This is a little later than the last phase
of the site’s use as a cemetery, as the burials have been associated with the Late
Roman Iron Age and Early Migration Period (Lang 1996b, 299 £.; Oras et al. 2016,
12). Whether the close radiocarbon dates of a single human and chicken bone could
mean that the latter could be (vaguely) associated with the burial activities, remains
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Fig. 4. Calibrated AMS dates for the chicken bones analysed in this study.

open. The chicken specimen from Ilmandu could also be related to the fossil fields
nearby that were used from the Pre-Roman Iron Age to the Modern Period (Lang
et al. 2004, table 1). At Iru, the dated chicken bone was taken from a mixed layer
that included finds from both the Late Bronze Age and Viking Age (Lang 1988, 6);
the radiocarbon dates of 675-950 calCE confirmed that the chicken originates from
the later occupation phase.

The remaining samples from Loona, Joaorg at Narva, Joeldhtme, and Kurevere
returned with rather recent radiocarbon ages. All four sites feature several
later phases and a lot of disturbance over time. Therefore, the chicken being
medieval/early modern (Loona), early modern/modern (Joaorg at Narva), or entirely
modern (Joeldhtme, Kurevere) was not surprising.

Discussion

Several problems may appear in connection with the earliest finds of chicken
bones and their interpretation. Besides the lack of detailed zooarchaeological
analysis from previous excavations, there are two main challenges: erroneous
species identification and complex contextual background. These problems are not
characteristic only to Estonian material but have been reported in many studies of
chicken domestication (Peters et al. 2015; 2016; Eda et al. 2016; 2019; Pitt et al.
2016, 2) and possible misidentifications have also been mentioned in Scandinavia
(Walker et al. 2019, 26). As shown above, until now, the bones from Tougu II,
Poanse I and 11, and Uuskiila II stone graves and Saha-Loo fossil fields were thought
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to be the earliest evidence of the chicken in Estonia (Lang 2000, 215; 2007, 111;
Maldre 2000). However, according to the re-identifications, these collections did
not include any chicken bones. The second challenge — accurate dating by the
context — is especially complicated if the bones come from stone graves. The
possibility that animal remains in the graves are even centuries younger than the
burials, has been acknowledged before (Laneman et al. 2015; Rannamée et al. 2016;
Laneman 2021a), but this can be a problem also with multi-layered settlement sites
(Blauer & Kantanen 2013). In our analysis, two out of nine presumably prehistoric
samples turned out to be modern, one was early modern or modern, and one sample
was medieval or early modern — this confirms the necessity for precaution when
dating animal bones according to their context in sites with complex stratigraphy.

We are now certain that the introduction of the chicken to the area of present-
day Estonia happened in the Pre-Roman Iron Age, at around 200 calBCE — 5 calCE
at the latest. However, a single bone is not sufficient evidence for a detailed
discussion regarding the origin, importance, or abundance of this species during the
last centuries BCE. The question regarding abundance could be explored by
identifying, analysing, and radiocarbon dating more zooarchaeological material
from the Pre-Roman Iron Age sites. Regarding the importance or the role of the
first chicken, we cannot draw any far-reaching conclusions from the current research
either. In many other parts of the world, the earliest records for the chicken come
from graves and have occasionally been associated with symbolic or sacred
practices (e.g. Serjeantson 2009, 362; Kysely 2010; Wessman et al. 2018, 446). In
the case of Rebala, the grave context seemingly agrees with this wider phenomenon,
but is far from solid evidence.

The origin of the earliest chicken in present-day Estonia is another question in
which we need to remain speculative. It has been previously suggested that at the
turn of the era, the people of north-eastern Estonia could have introduced the first
chickens to the area through contact with central Europe and/or the region north of
the Black Sea (Lougas 1981, 97). As a result of this study, we now have certain
evidence of the earliest chicken, which allows us to discuss these possible contacts
further. In the Late Bronze Age and Pre-Roman Iron Age, coastal Estonia had
frequent communication with south-western Finland and central Sweden, the
southern coast of the Baltic Sea, the middle and lower reaches of the Dnieper River,
and with the eastern European forest belt as far east as the middle reaches of the
Volga River (Lang 2007, 255 f.; 2018, 190). Bearing these contacts in mind, the
Pre-Roman Iron Age chicken might have been brought to Rebala from any of the
above mentioned directions. In the middle Volga Region, the earliest chicken bones
and the first appearance of domestic birds so far have been suggested to be from
the 4th—7th centuries CE (Galimova et al. 2014, 349 f.). Although these finds
seemingly disagree with the possibility of the chicken being introduced from the
east — since they are much later than the chicken from Rebala — more evidence is
needed in order to affirm or reject the idea of the eastern origin. In Sweden,
Slovakia, and Germany, on the other hand, the first known chickens are from the
Ist century BCE (Lepiksaar 1977; Serjeantson 2009, 362), and in Czech Republic
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and Poland, the first known evidence is even earlier, from the second half of the
9th century BCE and ca 650 BCE, respectively (Kysely 2010, 17; Pitt et al. 2016,
6). Where the lower Dnieper region is concerned, the earliest reported evidence
comes from the Ukraine from the 11th—8th centuries BCE (Kysely 2010, 20). The
mix of these European sites and dates allows us to speculate that the earliest chicken
finds in the northern part of Europe, including Estonia, could be related to the
spreading from central or eastern Europe, but this needs further research.

The single find from Rebala and (chronologically) the next three finds from
Asva, [lmandu, and also Iru leave a time gap of at least six hundred years between
them. It is hard to assess how and if chicken husbandry developed during this time.
The Pre-Viking samples from Asva and Ilmandu and the Pre-Viking/Viking Age
sample from Iru partially support the earlier suggestions on the continuation of
chicken husbandry throughout the Migration Period to the Viking Age (Tvauri 2012,
107 f.). However, it remains somewhat speculative at this present state of the
research. Thus, for now it remains unclear whether the chicken husbandry was
continuous between its first known arrival in the Pre-Roman Iron Age and the later
part of the Viking Age when it became well established, or if there were multiple
introductions.

Conclusions

Zooarchaeological material by its nature is incomplete and encompasses many
challenges. While seemingly abundant, an assemblage of faunal remains can be
reduced to only a few specimens of desired taxon and bone elements from a certain
time period. Lack of research, difficulties in contextual dating, and conditions of
preservation add more complexity to the issue. Compared to mammals, bird bones
in Estonia have received less attention. The introduction of domestic bird species
to the area of present-day Estonia is only one topic among many that needs to be
addressed.

In this paper, we discussed the arrival of chicken to the area of present-day Estonia
by (re-)identifying and radiocarbon dating nine chicken bones from eight archae-
ological sites. From this, we were able to confirm what had previously been
hypothesized — that the chicken was introduced to this area in the Pre-Roman Iron
Age at the latest, i.e. in the 2nd century calBCE — Ist century calCE. Our study also
drew attention to some of the challenges that characterise studies in chicken
domestication and spreading elsewhere in the world. Namely, that identifying the
species based on even whole elements can be a complex task (several bones we re-
examined turned out to have been wrongly identified) and associating a bone find
with a certain context or phase within an archaeological site can turn out to be false
(out of nine bones we radiocarbon dated, four were significantly younger than
expected).

Some of the very important questions were not addressed here in detail. For
example, the origin of the earliest chicken currently remains speculative. Possible
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introduction routes could be via the eastern European forest belt or the southern
coast of the Baltic Sea, but a Scandinavian direction cannot be ruled out either. With
the little evidence so far, it is also difficult to discuss how and why the chicken was
brought here. This includes any meaning this exotic bird could have held when first
introduced to local people. Also, the subsequent development of chicken husbandry
after its first known appearance remains open, as does the possibility for multiple
introductions. Lastly, there is always a chance for new discoveries both in the
zooarchaeological collections or in new excavations. The arrival of the chicken
could therefore be shifted to even earlier times. To answer these questions, further
research in Estonia and in the Baltic region in general is much needed.
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VARASEIMAD KODUKANAD EESTIS
Resiimee

Uuringu eesmirk oli vélja selgitada, millal esimesed kodukanad Eesti alale
joudsid. Seni on arvatud, et Eesti vanimad kodukana luuleiud péarinevad eelrooma
rauaaja (500 e.m.a — 50 m.a.j) 16puosast vOi rooma rauaajast (50-450 m.a.j).
Arvatavalt vanimad kodukanade Iuud olid seni teada kivikalmetest, nagu Tougu II,
Poanse I ja II, llmandu III ning Uuskiila II, aga ka Saha-Loo pollujddnuste
materjalist. Lisaks mainitutele kaasati uuringusse luid Loona ja Narva Joaoru
asulakohtadelt, Iru ja Asva linnaméelt ning Rebala, Kurevere ja Jdeldhtme
kivikalmetest (jn 1).

Alustuseks analiiiisiti uuesti varasemalt méératud voimalikud kanaluud morfo-
loogiliste ehk viliste tunnuste pdhjal. Selle kdigus Tougu, Poanse ja Uuskiila kal-
metest ning Saha-Loo pollujdanustest kogutud luude hulgast kanaluid ei leitud.
Ulejdanud kaheksalt muistiselt valitud luud kuulusid kodukanadele. Kuna pikka
aega kasutusel olnud kivikalmetest ja linnamégedelt leitud imetaja- ja linnuluude
dateerimine vaid konteksti pdhjal on keeruline ning kohati véimatu, siis dateeriti
need radiosiisinikumeetodiga.

Dateeritud luude hulgast osutus Loonast parit luu kesk- voi uusaegseks, Narva
Joaorust leitud luu varauusaegseks voi tdnapédevaseks ja Kurevere ning Joeldhtme
kalmetest leitud luud tinapdevasteks (jn 4; tabel 1). Ilmandu III kalmest leitud luu
osutus eelviikingiaegseks ja seega hilisemaks, kui konteksti pohjal eeldati. See luu
vais seotud olla ka ldhedal asuvate muinaspdldudega, mis olid kasutuses eelrooma
rauaajast uusajani. Nii [rust kui ka Asvast leitud luud sobitusid oodatava dateerin-
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guga ja on molemal juhul seotud linnamigede rauaaegse asustusega vastavalt vii-
kingi- ning eelviikingiajal. Uuringu olulisim tulemus on see, et dnnestus leida kin-
nitust kanakasvatuse alguse kohta Eestis juba viimastel sajanditel e.m.a. See
praegusel hetkel vanim kanaluu parineb Rebala Lastekangrute I kalmest (jn 2 ja 3).
Jaab selgusetuks, kuidas see Iuu kalmesse joudis. Samuti ei ole praecguste andmete
pohjal voimalik kindlaks teha, kust esimesed kanad Eesti alale toodi.

Seda, kui levinud olid kodukanad Eesti alal eelrooma rauaajal voi kas nad vdisid
siia jouda veelgi varem, on raske hinnata. Néiteks Asvas, kus on olnud nii hilis-
pronksiaegne kui ka keskmise rauaaja aegne asustus, on zooarheoloogilise materjali
hulgas vihesel méairal kanaluid, kuid need périnevad segatud kontekstidest. Kaks
neist dateeriti eelviikingiajaga. Vanema ja keskmise rauaaja loomaluid on kogudes
kiill rohkelt, kuid neid on vihe uuritud ning tolleaegse kanakasvatuse kohta ei saa
pohjapanevaid jareldusi teha. Alates hilisrauaajast oli aga kodukana juba iisna levi-
nud.



