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Table S1. List of the successfully sequenced subfossil goose samples (1 = 51) from Russia with their haplotype and species inferred from the concatenated

hypervariable part of the mtDNA (mitochondrial DNA) control region sequences (204 bp). The haplotype names follow the nomenclature in [1] for domestic and

greylag goose (Anser anser) and [2] for taiga bean goose (A. fabalis fabalis). Forward slashes between haplotype names denote haplotypes that differ over the whole

control region sequence (1249 bp [1]) but cannot be distinguished in the 204 bp sequence analysed here. In addition, the archaeological information is listed with the

species inferred from bone morphology, the studied skeletal element, the sample dating by the archaeological context, the assigned temporal period of the samples,

the excavation site and the location of site.

Sample Haplo-

name

JH24

JH25

JH1

JH23

JH39

JH40

JH37

JH38

type
Fab

Fab5

F11

F11

FAB1

Fa3

F6

D3/D7

Species based on
mtDNA

Taiga bean goose

Taiga bean goose

Domestic goose/
Wild greylag goose
Domestic goose/
Wild greylag goose

Taiga bean goose

Taiga bean goose

Domestic goose/
Wild greylag goose

Domestic goose

Species based on
bone morphology

Domestic goose
Domestic goose

Domestic goose

Domestic goose/
Wild greylag goose

Domestic goose

Domestic goose

Domestic goose/
Wild greylag goose
Domestic goose/
Wild greylag goose

Studied bone
fragment

ulna/humerus
humerus
tibiotarsus
furcula
tibiotarsus
femur
humerus

tarsometatarsus

Archaeological
dating

4th _8th
centuries CE
4th _8th
centuries CE
4th _8th
centuries CE
5th _7th
centuries CE
9th _ 1(Qth
centuries CE
9th - 10th
centuries CE
11th -12th
centuries CE
11th -12th
centuries CE

Time period

Early Medieval
Early Medieval
Early Medieval
Early Medieval
Early Medieval
Early Medieval
High Medieval

High Medieval

Archaeological site

Location of site

Tetyushskoe II hillfort Tatarstan Republic

Tetyushskoe II hillfort Tatarstan Republic

Tetyushskoe II hillfort Tatarstan Republic

Imenkov hillfort
Staraya Ladoga

Staraya Ladoga

Ostolopovskoe
settlement
Ostolopovskoe
settlement

Tatarstan Republic
Leningrad Region
Leningrad Region
Tatarstan Republic

Tatarstan Republic



JH29

JH30

JH31

JH56

JH28

JH47

JH48

JH49

JH50

JH51

JH52

JH53

JH32

JH33

JH34

JH35

Fab

D3/D7

D3/D7

D4/D5

D4/D5

D3/D7

D3/D7

D4/D5

D4/D5

F6

Fa3

D4/D5

D3/D7

D3/D7

D3/D7

F6

Taiga bean goose

Domestic goose
Domestic goose
Domestic goose
Domestic goose
Domestic goose
Domestic goose
Domestic goose

Domestic goose

Domestic goose/
Wild greylag goose

Taiga bean goose
Domestic goose
Domestic goose
Domestic goose

Domestic goose

Domestic goose/
Wild greylag goose

Domestic goose/
Wild greylag goose

Domestic goose

Domestic goose

Domestic goose/
Wild greylag goose

Domestic goose

Domestic goose/
Wild greylag goose
Domestic goose/
Wild greylag goose
Domestic goose/
Wild greylag goose
Domestic goose/
Wild greylag goose
Domestic goose/
Wild greylag goose
Domestic goose/
Wild greylag goose
Domestic goose
/Wild greylag goose

Domestic goose
Domestic goose
Domestic goose

Domestic goose

femur

humerus

tibiotarsus

ulna

sternum

humerus

tibiotarsus

tarsometatarsus

tibiotarsus

tibiotarsus

ulna

tarsometatarsus

humerus

humerus

humerus

humerus

11th -13th
centuries CE

12th -13th
centuries CE

12th -13th
centuries CE

12th -13th
centuries CE
13th -14th
centuries CE

13th -14th
centuries CE

13th -14th
centuries CE

13th -14th
centuries CE

13th -14th
centuries CE

13th -14th
centuries CE

13th -14th
centuries CE

13th -14th
centuries CE

15% century CE
15" century CE
15t century CE

15% century CE

High Medieval

High Medieval
High Medieval
High Medieval
High Medieval
High Medieval
High Medieval
High Medieval
High Medieval
High Medieval
High Medieval
High Medieval
Late Medieval

Late Medieval

Late Medieval

Late Medieval

Bilyarsk (Defensive
moat location-
peripherals of
settlement)

Bilyarsk (Palace lord
location - downtown)

Bilyarsk (Palace lord
location - downtown)

Elabuga hillfort

Bagaevskoe
settlement

Nizhny Novgorod
Kremlin

Nizhny Novgorod
Kremlin

Nizhny Novgorod
Kremlin

Bulgar
Bulgar
Bulgar
Bulgar
Toretskoe settlement
Toretskoe settlement
Toretskoe settlement

Toretskoe settlement

Tatarstan Republic

Tatarstan Republic
Tatarstan Republic
Tatarstan Republic

Saratov Region

Nizhny Novgorod
Region
Nizhny Novgorod
Region
Nizhny Novgorod
Region

Tatarstan Republic
Tatarstan Republic
Tatarstan Republic
Tatarstan Republic
Tatarstan Republic
Tatarstan Republic
Tatarstan Republic

Tatarstan Republic



JH16

JH17

JH18

JH2

JH3

JH4

JH5

JH6

JH7

JH8

JH10

JH11

JH12

D4/D5

D4/D5

D4/D5

D4/D5

D4/D5

D4/D5

D4/D5

D3/D7

D4/D5

D3/D7

D3/D7

D4/D5

D4/D5

Domestic goose
Domestic goose
Domestic goose
Domestic goose
Domestic goose
Domestic goose
Domestic goose

Domestic goose

Domestic goose

(possible duplicate
of the humerus in

this site)

Domestic goose

Domestic goose

Domestic goose

(possible duplicate
of the humerus in

this site)
Domestic goose

(possible duplicate
of the humerus in

this site)

Domestic goose
Domestic goose
Domestic goose
Domestic goose
Domestic goose
Domestic goose
Domestic goose

Domestic goose

Domestic goose

Domestic goose

Domestic goose

Domestic goose

Domestic goose

radius

humerus

humerus

humerus

humerus

humerus

humerus

coracoideum

coracoideum

coracoideum

femur

femur

tibiotarsus

16th -17th
centuries

16th -17th
centuries

16th -17th
centuries

16th -17th
centuries

16th -17th
centuries

16th -17th
centuries

16th -17th
centuries

16th -17th
centuries

16th -17th
centuries

16th -17th
centuries

16th -17th
centuries

16t -17th

centuries

16th -17th
centuries

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

Early Post-Medieval
Early Post-Medieval
Early Post-Medieval
Early Post-Medieval
Early Post-Medieval
Early Post-Medieval
Early Post-Medieval

Early Post-Medieval

Early Post-Medieval

Early Post-Medieval

Early Post-Medieval

Early Post-Medieval

Early Post-Medieval

Kazan city (territory
of Kazan University)
Kazan city (territory
of Kazan University)
Kazan city (territory
of Kazan University)
Kazan city (territory
of Kazan University)
Kazan city (territory
of Kazan University)
Kazan city (territory
of Kazan University)
Kazan city (territory
of Kazan University)
Kazan city (territory
of Kazan University)

Kazan city (territory
of Kazan University)

Kazan city (territory
of Kazan University)
Kazan city (territory
of Kazan University)

Kazan city (territory
of Kazan University)

Kazan city (territory
of Kazan University)

Tatarstan Republic
Tatarstan Republic
Tatarstan Republic
Tatarstan Republic
Tatarstan Republic
Tatarstan Republic
Tatarstan Republic

Tatarstan Republic

Tatarstan Republic

Tatarstan Republic

Tatarstan Republic

Tatarstan Republic

Tatarstan Republic



JH13

JH14

JH61

JH62

JH64

JH45

JH46

JH54

JH55

JH65

JH66

JH58

JH59

JH60

D4/D5

D4/D5

D3/D7

D3/D7

D3/D7

D4/D5

D4/D5

D3/D7

D3/D7

D4/D5

D4/D5

F6

D4/D5

D4/D5

Domestic goose
(possible duplicate
of the humerus in
this site)

Domestic goose
(possible duplicate
of the humerus in
this site)

Domestic goose
Domestic goose
Domestic goose
Domestic goose
Domestic goose
Domestic goose
Domestic goose
Domestic goose

Domestic goose

Domestic goose/
Wild greylag goose

Domestic goose

Domestic goose

Domestic goose

Domestic goose

Domestic goose
Domestic goose

Domestic goose

Domestic goose/
Wild greylag goose
Domestic goose/
Wild greylag goose

Domestic goose
Domestic goose
Domestic goose
Domestic goose
Domestic goose
Domestic goose

Domestic goose

tarsometatarsus

carpometacarpus

femur

humerus

tibiotarsus

tibiotarsus

tibiotarsus

humerus

tibiotarsus

humerus

tibiotarsus

furcula

humerus

humerus

16th -17th
centuries CE

16th -17th
centuries CE

16th -18th
centuries CE

16th -18th
centuries CE

16th -18th
centuries CE

first half of 16t
century CE

first half of 16"
century CE

17th — 18th
centuries CE

17th — 18th
centuries CE

17t century CE
17% century CE
18t century CE
18t century CE

18t century CE

Early Post-Medieval

Early Post-Medieval

Early Post-Medieval
Early Post-Medieval
Early Post-Medieval
Early Post-Medieval
Early Post-Medieval
Early Post-Medieval
Early Post-Medieval
Early Post-Medieval
Early Post-Medieval
Late Post-Medieval

Late Post-Medieval

Late Post-Medieval

Kazan city (territory

of Kazan University)

Kazan city (territory

of Kazan University)

Cheboksary city
Cheboksary city

Cheboksary city

Pskov city (New Torg

location)

Pskov city (New Torg

location)

Elabuga hillfort
Elabuga hillfort
Sviyazhsk
Sviyazhsk
Kazan Kremlin
Kazan Kremlin

Kazan Kremlin

Tatarstan Republic

Tatarstan Republic

Chuvash Republic
Chuvash Republic
Chuvash Republic
Pskov Region

Pskov Region

Tatarstan Republic
Tatarstan Republic
Tatarstan Republic
Tatarstan Republic
Tatarstan Republic
Tatarstan Republic

Tatarstan Republic



Table S2. Variable nucleotide sites in the concatenated 204 base pairs of the mitochondrial control region haplotypes discovered among ancient domestic goose
samples from Russian archaeological sites. Haplotypes FAB1, Fa3, Fa5 and Fa6 belong to another species, the taiga bean goose (Anser fabalis fabalis), but were
discovered among the morphologically identified domestic/wild greylag goose subfossil bones.

Position
Haplotype 2 5 13 14 19 25 26 35 38 41 44 71 8 8 91 92 97 102 103 109 113 118 121 135 142 155 168 169 172 178
D4/D5 T A G C C G A C A G A C A T T A A C T C T C A G T T C T C T
D3/D7 T
F6 T T G C
F11 T T G C
FAB1 A A T T A G T G T C G T C T C T C A C T T C
Fa3 A A T T A G T G T C G T C¢c T C T C A C T T C
Fa5 A A T T A G T G T C G T € T C T C A C T C T C
Fa6 A A T T A G T G T c G G T ¢ T Cc T C A cC T T C




Text S1. Archaeological and historical context of the samples

1. Archaeological record

Based on bird bones from archaeological sites from the European part of Russia and Ukraine, it can be
concluded that the first authentic appearance and existence of domestic geese in this area occurred in the 6%
century BCE - 4t century CE in the northern Black Sea region [3-6]. In this area, ancient Greek city-colonies
(Olbia, Phanagoria, Tanais, etc.) and states such as the Bosporan kingdom existed [7]. The archaeological
remains of domestic goose can be found in many Medieval settlements, both urban and rural, in Ukraine,
Belarus and the European part of Russia, with the exception of the northern regions [4-6,8-13]. In western
Siberia, the domestic goose appeared at the end of the 16t century and at the beginning of the 17t century as
a result of the Russian colonisation of Siberia and the establishment of large trade settlements [14-15].

2. Historical context

2.1. Local goose breeds in the vicinity of the Tatarstan Republic

In some remote villages inhabited by Udmurts and Maris up to the 1970s, the breeding of strictly local
geese took place, which had the appearance and behavioural characteristics of greylag geese (Anser anser)
[16]. These geese flew very well, had very good parenting skills, laid eggs and incubated them without
human help, the colour of feathers and the body size was the same as that of wild geese and these geese also
made flights far from home [16]. But over the past 50 years, apparently, the practice of breeding these geese
has not survived. In the Urals, at the end of the 17t century, the Shadrin breed was established on the basis
of interbreeding of local wild geese and a local breed of domestic goose [17]. This breed did not experience
the inflow of genes from other breeds of geese. Only small numbers of this breed currently survive [17].

A very interesting breed of geese was created in the 19 century in the Pskov Region, called the Pskov
bald goose [17]. It was obtained as a result of crossing local domestic geese with wild greater white-fronted
geese (A. albifrons). The average goose has a horizontal body, red-orange legs and bill, a blue or light-grey
plumage with a white spot on the forehead [17].

2.2. Practices of egg and gosling collection

Extensive data exist in the historical and ornithological literature about collecting goose eggs and
catching goslings for their further rearing in captivity in Ukraine, Russia and Kazakhstan. In the middle of
the 16t century, Miehalonis Litnani [18] reported on the practice of collecting wild goose eggs to obtain
goslings for captive rearing in the Dnieper Region of Ukraine. P.I. Rychkov [19] describes that in the middle
of the 18" century, the inhabitants of the new fortresses in Orenburg Province caught goslings of the greylag
goose, and raised them together with domestic geese. In the Urals, at the end of the 19t century and the first
third of the 20t century, the Bashkirs practised collection of wild greylag goose eggs and putting them under
domestic geese in order to produce goslings [20]. Rearing of goslings of grey geese caught from the wild was
also practised in the first third of the 20t century in several regions of Kazakhstan [21,22]. The most
widespread captive breeding of the wild greylag geese from eggs and catching of small goslings took place
in the south of western Siberia, particularly in the Barabinsk Area (steppe) [22,23]. Quite recently, in the
1950s and 1970s, in the north of the Arkhangelsk Region and in the west of the Komi Republic, the local
people practised catching goslings of the taiga bean goose (A. fabalis) for captive breeding [24,25].
Ornithologists and naturalists of the 19t and early 20t centuries noted that the locals of the Baikal and Amur
Regions caught goslings of swan goose (A. cygnoid) for captivity, in which they were quickly tamed and kept
until autumn [26,27].

2.3. Bean geese in the Tatarstan Republic

According to ornithological studies in the 19t and 20t centuries in the Middle Volga Region, the bean
goose was a numerous migrating goose [28-33]. The numbers of various bean goose taxa varied considerably



between years in the Middle Volga Region at the end of the 19% century and the first third of the 20* century.
So in the early 1890s, the tundra bean goose (Melanonyx segetum = A. fabalis rossicus) predominated to a
considerable extent, with the main range spanning between Kazan and the Kama River and along the valley
of this river. The taiga bean goose (Melanonyx arvensis = A. fabalis fabalis) occurred in small numbers with the
main migration route following the Volga River [30]. By the late 1920s and early 1930s, in the same area,
migratory flocks of the taiga bean goose (M. arvensis = A. f. fabalis) prevailed, and the numbers of the tundra
bean goose (M. segetum = A. f. rossicus) were significantly smaller [31].

Monitoring of the spring migration (April-May) of the bean goose in the Tatarstan Republic (2016 -
2017) showed that the tundra bean goose (A. f. rossicus) predominated in the years 2016 (94.5 %) and 2017
(93.4 %) with taiga bean goose (A. f. fabalis) constituting 5.5 % and 6.6 %, respectively [34]. The taiga bean
goose has a flyway along the valley of the Volga River to Kazan, and then along the valleys of the Ashit,
Kazanka and Miesha Rivers and to the Vyatka River and along its valley northwards. The main flyway of
the tundra bean goose goes from south of Kazan to the Kama River, and then along its valley eastwards and
northeastwards. Fifteen bean geese obtained during the spring hunt in 2015 - 2017 from different parts of the
Tatarstan Republic were also examined and morphologically identified. Of these, tundra bean goose
comprised 14 specimens (93.3 %) and one specimen (6.7 %) was the typical taiga bean goose. Thus, both the
taiga and the tundra bean goose migrate across the Middle Volga Region and have done so in the past.
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