Eurasian beaver population and distribution
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Fig. 1 in Marr et al 2018. Map of sampling localities for ancient Castor fiber individuals. The Western clade (pink) and Eastern clade (blue) had two post Ice-Age
contact zones. A now extinct clade existed in the Danube Basin (green). Approximate locations of extant relict populations (1 to 8) from where modern C. fiber
haplotypes derive are shown in black. (NB that no data for ancient DNA east of European Russia is as yet available; the furthest east living relict populations, 7&8, in
the headwaters of the Yenesei and in western Mongolia/north Xinjiang, are in the ‘Ice Age refuge East’ clade)




Probable post-Ice Age distribution of beavers in Eurasia

No known fossils, but %p

many woodland mammals

(e.g. badger, pine
marten, red deer, lynx
red squirrel) colonised
Ireland post- Ice Age
across a land bridge;
N
B

CfD LS Maak expedition (1859)

reported beavers on the
Anadyr river system

some of these are less
robust to cold climates \ o N
than beavers. No reported historical records,

or subfossils, east of the
Lena and Amur watersheds (?)

?

??

Beaver subfossils
dated 800-1500BP

at Xinkaihu »¢z08
(Lake Khanka),
upper Ussuri (Amur)
watershed.

)? (Kuzmin 1995, 1997)
’J Hokkaido has a 'Siberian’ fauna and in

the mainland

Huang He basin -
"‘ suitable habitat 2?
- and adjacent to
Amur basin.

lce Age times was a peninsula of

Documentary and/or
subfossil evidence in
Chinese sources?

)

Beaver remains dated

) to 9k-5k BP (stated to be 0 Natural vegetation is wooded and
No known fossils / C. fiber) reported at there appear no natural barriers to
and very Levant coastal strip - Dingsishan culture riparian & spread from the Amur river system
fragmented gl watersheds but no shell midden, Guanxi to the north
habitat  strong barriers to spread (Zhang & Hur'Ig 2012) ‘ Explorer Isabella Bird Bishop states in
from Anatolia 'Korea and her neighbours' (1897) that O
0 heavers are found in Korea, butapparently

not from personal obhservation and N | NA
no detail given.
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Woodcut from Hortus Sanitatis “In the continent of Europe, in the country of Italy, there is a river
. . ’ lled ‘Ba-duo’ (Pad Po). At the river's mouth where it ent
Chapter on beavers, BeStlary’ Iran, Maragheh’ (Garden Of Health), prlnted by ::I:eesea Iie:resutl:le(‘ba:-sd?crlog’)(the bz:u"eer).an;:layithi‘::I[:s i:thim
1297-1298 or 1299-1300. The Morgan Johann Pruss in Strasbou rg in 1497. water, at night it lies on dry land. Its fur varies in color, black being

most valued. It can gnaw trees, its bite as sharp as a knife."

Library & Museum.
Qing Encyclopedia, 1726, citing Jesuit informants
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DecQuadrupedibus

DE CASTORE.

336

Ay

t ASTOR animal quadrupes
| eftamphibi : Latini fibrum,
& utSeruio placet cané Pon
ticum wocant;Grzcis nomi=
natur caftor, & xvep mrwr;ideft, cas
nis fluuiatilis , urapud Syluaticum legia
mus, Italis; biuaro uel béuero: Gallis;
bieure, quanqud Brafauola Gallos Ca«
ftoris noméretinere fcribitiid quod Hi.
{panos feciffe puto:fieri tamen poteft ue
(Exallieu'am in regionibus quibufdam re
tinuerint, In Macthzoliltalica Diofcoa
ridis trislatione fiber ipf€il caftoreouo
catur.Germanis biber; Anglis beuer: 1l
lyrijs bobr : qua omniaa fibrouoce L a.
tina deducia effeprima fronte flatim ap
paret Syluaticus plurima paffimcaftoris
& caftorei in Arabumlibrisnominare
cenfet, quorum multa {criprura folum
& orthographia differiit, ego omniauts
cung corrupta adnumerabo, Albedues
fter,caftoreum : egoipfum caftorem po-
tiusintelligo, nam pro tefticulis ium uel
iune uel fimilem uocem addere fofent;
Ium debeduft, luna da badufter: Angui
debelduftor:Guidelarus ; Quibar:In de
bidifter: Zun de bedufter:lunada bau.
fter ; Tune de buftor ; Gen debedufter,
Auicéna haber Giededeftar,alias Giena
dibideftar.R eperio & alia quaedam uo.
cabula apud Syluaticum &alios, qua
tum inter {e cum & {uperioribus non pas
rum differuncut, Cafcubas,Amphima,
uoce corrupta forfan ab amphibio: &
Anfinia fimilicer, nam ceu Gracam Syl
uaticus exponit;itemAchiam,Anchian,
Anchiani,Antin algil,Afufchelhar, Al
bertuslamyekyz barbaram uocem, ex
Auicgnapuro, caftorem interpretaturs
qua uox foraflislllyrica eft, Nam Po=
fonis dama lanij dicitur , cuius diminu-
tiuumlanijka, Cafloreum refticulus eft
animalis , quod caftor appellat uel dei,
Platearius, Ex his tot {cribendi modis
quinmaior pars corrupta {it,dubi@non
eftiegoquos quibus praferam incertus
fum, Kipod Hebraica uocem Efaiz34,
& alibi in Sacris literis non caftorem, ut
cuidam uidetur, fed echinum terrefrem
fignificare in eius hiftoria demonftrabo,
"y anakah Leuitici cap. i aliqui eri
cll'um,ali] hirdudincm interpretantur, au
thor concordantiarum reptile uolans, R. Salomon alibi hericium , alibi === exponit,id eftfib
Gllica lingua (qua s uti fole) bieure dictum : fic eriam Munfieras 1e;:1\=xonilace’mgi uide
quodid uocabulum lingua Gallica R, Salomoni familiari, aliter efferatur,

Differta Iutra fiber cauda folum:catero i i lin(

;e ; - pilus utrigy pluma mollior:utriiq aquaticum, Plinii%

Suntqui fibrum meli comparent: (ed corpusei longiu?ul:buunt, & pilum (ucl';dl?orcm. Pﬂl:]sll: bet
puld

24 T be Hiftory of Four-footed Beafts.

back the Hoefe leaping on che Bear, which pullech at his guts with her fore-feet-nails, and is by the
heels of the Horfe wounded to death, if he ftrike the Bear upon his head Alfo Bears fear 3 S:a-calf,
and will not fight with them if they can be avoided, for they know they fhall be overcome,

Great is the fiercenefs of a Bear, as appeareth by holy Scripture Hof. 1 3. T will meet them # @ Bear
pobbed of ber whelps (faith ehe Lord) and wiil tear im pieces their froward beart : And Ghufal vellech Abfas
Jomy 2 5am 17, Thou knoweft that thy Fatber and e men that be with bim be mofi valiant and fierce, like @
T Brar robbed of ber Whelps : for afhe Bear is more couragrous then a male.

Thereisa tilthy Nation of men called Taifeb, who are given unto a Sodomitical , 0
commit uncleanne(s man with man, and efpecially with young boyes; but if any of them takea
wilde Bore, or kill a Bear, he fhall be exempted from this kind of bealtly impudicity. Heligabalns
was wont to flwe up bis drunken friends together, and fuddenly in the, night putin among
them Bears, Wolves, Lyons, and Leopards, muzled and difarmed, fo that when they did awake,
they fhould finde fuch chamber-fellows, as they <ould not behold (ifdarknefs did not
them) without fingular terror ; whereby many of them fell into (wounds, ficknefs, extafie and
madnefs.

Viroldus King of Lituania, kept certain Bears of &n:pal‘e, to whom he calt all perfons which fpoké
againft his tyranny, putting them firft of all into Bears skins ; whol» crucley was fo great, thac if he
had commanded any of them to hang themfelves, they would rather obey him then endure the ters
yor of hisindigeation: In ke fore did Alexander Pheram deal with his (ubjects, asis reported by
Texctor. Valentintanss the Emperor nourithed two Bears devourers of men, one of them called golden
Mica, the other Inmecentia ; which he lodged neer his own Chamber : at length after many tl‘b
wsofllnm.[hr lﬂl Innecentia go loofein the Woods for her good deferts, in bringing fo many peos

le to their funerals.

Secrers obler« ¥ There are many natural operations in Bears. Piiny reporteth, that ifa woman bein fore travail

ved of Bears,  of childe-birth, let a fbone or arrow which hath killed a Man, a Bear ora , be thrown over the

Celumella.  boufe wherein the woman is, and fhe fhall be eafed of her pain.  There is a fmall worm called Vol
wax, which cateth the Vine-branches when chey are Immpg bat if the Vine-fickles be anoynted
with Bears blood, that worm will never hure them. I the blood or greafe of a Bear be fet under 2

Armsldur.  hed, it will draw unto it all the fieas, and fo kill them by cleaving thereunto. the vertues mes

Virwe el diginal are very many :-and the firft ofall, the blood cureth all magner of Bunches and Apoltumes iu

g the fleth, and bring=th hair upon the eye-lidsif the bare place be anoynted cherewith.

“Lhe fat of a Lyon is moft hot and dry, tad-mml,lyonli aLeopards ; next toa Leopards, @
Bears ; and next to a Bears, a Buls. The later Phyfitians ufe to cure convulfed and diftracted part:
fpots, and tumorsin the body. It alfo helpeth the paininthe loyns , if the ﬁ:krn be moyu:‘
therewith, and all Wicers in the legs or fhins, when s, is made chereof with Bole-Armorick,
Alfo the Ulcers of the feee, mingled wich Allom. It is foveraign againft che falling ofthe hair, com=

unded with wilde rofes. The Spamiardy burn the brain of Bears when they dic in any publick fports,
mlding them venemous, becaufe being drunk, they drive a man to beas mad as a Bear ; and the
Tike is reported of the heart of a Lyon, and the brain of a Cat. The right eye of a Bear dryed to
powder, and hung about childrens necks ina litcle bag, driveth away the tecror of dreams, -and both
the eyes whole, bound to a mans lefc arm, eafeth na;nrnin Ague.

The Liver of a Sow, a Lamb, and a Bear put ¢ e, and trod to powder under ones fhooes eafe-
eth and defendeth Cripples from inflamation : the gall being preferved and warmed in water | deli<
vereth the body from cold, when all other medicine faileth, Some give it mixt with water, to chem
that are bitten with amad Dog, holdinF‘u for a fingular remedy, ifthe party can faft three da
before. It isalfo given againik the Palfie, the Kings Evill, the Falling-ficknefs, an old Cough,t!
Infamation of the Eyes, the running of the Ears, the difficulty of Urine, and delivery in Childe~
bisth, the Hemorrhoides, the weaknefs of the Back. The ftones in a Perfome are good againft the Fal-
fing cvill, and che Palfie ; and thac women may go their full time, they make Amulets of Beary
wails, and caufe them to wear chem all the time they are with childe.

ZEness Sil.

Ofthe BEAVER Male and Female,

Of the naeiey Beaver is calledin Greeky Caffory inLatine,Fiber 3 in Italian, Bivarro, or Bivero, and Ticafioreo 3
Stlvations. in Spanifh, Cafior 5 in¥remch, Biere, and fometime Caftor y in Ilyrian, Bobr 3 in Germatn, Biber :

all which words atche firft fight feem to be derived from the Lafine : Thereis no certain word

foritin Hebrew : in Arabia its called diednefler : ixis alfo called in Latine, Canis Ponticus, but Cus

nis Fluviatilin, isanother Bealt, as we fhall manifeft in che fucceeding difcousfe of an Otter : and the
Thenaration  reafon why in Latine it is called # iber,is, becaufe (a5 Varro faith) it covereth the fides banks, or extre~
of Pibey from  mities of the river, as the extremities or laps of the ear and liver are called Fibre, and the skirts of
the Latiat,  garments Fimbrie : butt he reafon why the Gracians call it Caffor, is not as the Latines have fupa)ftd.
'lfm hr:u:nb: E«Auft 1t biteth off his own ftones, qll{i caftandio [eipfien, as fhall be manifefted foon after , but of
ond caflae Caffrands,becaufe for the Rones thercof it is hunted and killed; or racher of Gafter, fignifying a bel.
Whse mannee 1Y,f0r that the body is long and almoft all belly;or racher becaufe of the colour & ill favour thereof.
of Bealk a This Beaver is no other then that which Ariffonle callech Latax, and ie diffgresh from an Otier only
Baoavetin, in

as =1

ﬁﬂhh')ﬁ.mwmqmm. Pliny and Seiuws
‘wion without truch. )

 are certain wrinckles or folds, fo thac diey fiem to be made
‘Mm. &nh::;m:muhmduor bark of crees; whe
o

inghe tayl. Some compare a
Beaver witha Badger, bﬂp::;ey
atcribute to hima Jonger body
and fmoother 011

) 1 erand ¥ al

- xheir colour is fomewhat yel-
.. Jow and white, :!gerfcd:‘m@
. afhecolour , which ftand put

| bfvm!‘«lhs!ha.w hair, don-

ble lengeh s theyare pear '
and foft like unto an Oreers,

i and the haus length of che one
and others colour, is not equal,

. Some have feen them brown de-~
clining to black, which Alkertus
prefercech, and Silvis affiem.
eth, chat bis fong bairs are like
a Dogs, and the fhore ones like

WE 5

cn &1

< acis called Camis Porticus; they
are alfobred in the Rivers of

1, andinthe Rives Marn in
rance ; Padwsy in laly  in Sa-

Rioan, andin che Iand caffed
Camargo, and in Heloetia, pecr
Arula, Urfa and Limagus : Likes
wife chroughrout all Germany,
" Polonia , Sclavnia, Ruffia and
Pruffia: aod there are Beavers
in the woods of Mifis and Li-
tuania, of excellent perfedtion
min:l“m‘ ;l:vv; others,
having longer white hairs which
Lhﬁer above other. Thefe

time they keep the water, and
inthe night they keep the Jand,
and yer wichout water chey
«cannot live, for they do parti-
cipate much of the nature of

as may be well confi-
dered_l by their hinder legs and
tail.

_Their quantity is not much
bigger thena Countrey Dog,
their head fhore, their ears ve-
vy fmall and round, their tecth
very long, the under teeth
ftanding out beyond their lips
three fingers breadeh , and the
upper about half a finger, be,
ing very broad, crooked, firong
and fharp, hndmds or grows
ing double very deep in their

.+ mouth , bending compafs like
. the cdge of an Axe, and cheir

grinding  fome
erefore the biting of this

colour red, wherewich they defend thmmm siofk beafl, take fifhes asic were upon
n‘h’w‘*m fmhu:qu iff 48 4 mAns .m,'ﬁ they bave alfo gndmg teeth very
harp, wherein ¥

afunder che hardeft bones, and commanly be never lofeth bis
! m, ' thac the pec.
he hear the crathing of che teeth ; whish Itake so be aa opie

They

. o anOceer. They are molt plen- Coustrey of
& cifulin Pontw, for which caufe br:rr 2

oy, in the Rivers Ifare and giorpur.

afls live both in the warer There are lind
andon the land, forin the day and weier Beax

vt

Theis feyeral
parts:
Siluius.
Bellomius.

Topsell
1607

“They are most plentiful in Pontus (the Black Sea region, especially the S & E coasts)... they are

also bred in the Rivers of Spain, and in the River Marne in France; the Po in Italy; in
Savoy (SE France & NW ltaly), in the Rivers Isere and Rhone, and in the Island called
Camargue, and in Switzerland, near Arrau, Reuss and Leman (Lake Geneva): likewise
throughout all Germany, Poland, Sclavonia (~ modern Belarus), Russia and Prussia: and
there are Beavers in the woods of Muscovy and Lithuania (which then included most of

modern Ukraine), of excellent perfection and stature above others, having longer white
hairs which glister above others... they (beavers) are taken for their skins, tails, and cods
(testicles, meaning their castoreum glands)” (Topsell 1607, with modern spellings and placenames)


https://archive.org/details/historyoffourfoo00tops/page/34/mode/2up?view=theater
https://archive.org/details/ConradiGesnerimIGess/page/336/mode/2up
https://archive.org/details/ConradiGesnerimIGess/page/336/mode/2up
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Modernity, globalisation, and extinction: 1580-1920 o
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{ The fur trade in Asia and NW N America, 1580-1867 =“
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Siberian fur trade river routes (with modern borders indicated) source
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Treaty of Nerchinsk {1685 .
fur trade to Beijing {Russian 6

and Chinese merchants) a

Area of Russia east of Urals: 13.2 million km? (China: 9.6 million km?; Europe excluding Russia: 6.2 million km?)


https://en.wikipedia.org/wiki/Siberian_River_Routes

Fur market in Irbit, 1913
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Beaver distribution in Europe (left) and Asia (right) in early 20th century

World population estimate ¢ 1200 individuals in 8 scattered refuges | QD NINA
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2000

Both Eurasian beavers (Castor fiber) and North
American beavers Castor canadensis were
introduced to Finland in 1935-37 (it was not then
clearly understood that they were distinct species.
The two species cannot hybridise).

i & Source: D.J. Halley

* R & F. Rosell O
ﬁ:’“ ) (submitted)
L @ NINA

iy 4 Norwegian Institute for Nature Research



+Gjeninnfaring planlagt
= Liten bestand

B Europeisk bever (Castor fiber)
mm N. amerikansk bever (Castor canadensis)

B Aldri utryddet (C. fiber)

D. Halley (NINA) & F. Rosell (NTNUZHIT) g, 4
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Source: adapted |
from Graham,
H.A. (2022)
Quantifying the
impact and
expansion of
Eurasian beaver
in Great Britain.

PhD Thesis, e L e e L. | e Y
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C. fiber: c.600, increasing>‘
| <C. canadensis:
fewefrthan 200

nd declining




Country

Austria

Belarus
Belgium
Bosnia &
Herzegovina
Bulgaria

China

Croatia

Czech Republic

Denmark
England

Estonia

Finland
France
Germany

Greece
Hungary
Italy
Kazakhstan
Latvia

Kosovo
Liechtenstein
Lithuania

Extirpation

1869

remnant

1848
?

1750-1850
remnant
1857?

Mid 18th
century;
1876

¢.500 BC2
18th
century?
1841

1868
remnant
remnant

1876
1865
1541
1915
1870s

1938

Protection

1922

1991

1868
1909
1910

Re-colonisation
and/or
translocations

1970-90

1948
1998-99
2006

1996-98
1800-1810 1991-92,
1996

1999; 2009-11
2016

1957

1935-37, 1995
1959-95
1936-40,

1966-89, 1999-2000
proposed
1980-2006

>2018

1963-1986
1927-52,1975-84

2025

1947-59

Present
population size

7600

51100
2200-2400
c.180

7+

800
2500-3000
14610

216 - 252
c.3003

18 000

3300-4500*
>14 000
58 660

0

14 600-18 300
>47

5500

100 000

-150 000
1+

70

121 000

Luxembourg

Moldova
Mongolia

Netherlands

Norway

Poland

Portugal
Romania
Russian

Federation

Scotland

Serbia
Slovenia
Slovakia
Spain

Sweden
Switzerland

Ukraine

Wales

Minimum
Population
Estimate

?
remnant

1826

remnant 1845

1844 1923

c. 1450
18242
remnant 1922

16th century

1903?

1750?

1858

17t century 1980s

1871 1873
1820

remnant 1922

16th century 2016

1959-2002; 2012,

2018
1988-2000

1925-32,

1952-65
1943-49,

1975-2000

2025
1998-99
1927-33,

1934-41,

1946-2005
2009

2003-4

1995
2003

1922-39
1956-77

c.75

c. 10
800

2300-3800

>80 000

154331

1+
2145-2250
700000

€.2000
1000-1500
300-400
7700-9600
450-650°

130,000
4900

46000

cl5

1546 000

Updates/corrections?
duncan.halley@nina.no



Estimated minimum world population of Eurasian beaver, 1998-2025

1800000 HaIIey, Ihli;‘:
Rosell & a
1600000 Saveljev
2020

1400000 Conference
Halley, poster

Rosell & 2015
1200000

Saveljev
Halley & 2012
1000000 Rose"
2004
800000 Halley &

Rosell
Nolet & 2002

1998
400000

200000

1997
1998
1999
2000
2004
2005
2006
2007
2008
2009
2024
2025

2001
2002
2003
2010
201
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
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distribution, Eurasia, population, 1. A century ago, cuverhunling had reduced Eurasian beaver Castor ﬁber papula—
reintroduction tions to c. 1200 animals in scattered refugia from France to Mongolia.

Reintroductions and natural spread have since restored the species to large

.
Correspondence author areas of its original range. Population has more than tripled since the first

Receved: 4 May 2020 modern estimate in 1998; the minimum estimate is now c. 1.5 million.

Accepted: 17 June 2020
Editor: DR and south-central Europe, southern Russia, and west and central Siberia.

[

Range expansion 2000-2020 has been rapid, with large extensions in western

Beavers are now re-established in all countries of their former European

doi: 10.1111/mam.12216 range except for Partugﬂl, ]ta|y, and the southern Balkans; IhEy occur erﬂc"‘_.r
across Siberia to Mongolia, with scattered populations father east. About half
of the world population lives in Russia. Populations appear to be mature in
much of European Russia, Belarus, the Baltic States, and Poland.

w

. There is a significant population of North American beaver Castor canadensis
in Finland and north-west Russia. Most other 20th-Century introductions of
this species have become extinct or been removed.

=

Recent DNA studies have improved understanding of Castor fiber population
prehistory and hislory. Two clades, east and west, are extant; a third ‘Danube’
clade is extinct. Rel:ugial populatinns were slrongly bottlenecked, with loss of
genetic diversity through genetic drift.

@

Future range extension, and large increases in populations and in impacts on
freshwater systems, can be expected. Beavers are now recolonising densely popu-
lated, intensely modified, low-relief regions, such as England, the Netherlands,
Belgium, and north-west Germany. They will become much more common and
widespread there in coming decades. As beavers are ecosystem engineers with
profound effects on riparian habitats, attention to integrating beaver manage-
ment into these landscapes using experience gained in other areas — before the
rapid increase in population densities and impacts occurs — is recommended.

INTRODUCTION Halle}' et al. 2012; a populalion estimate for Europe was

also recently presented in a short communication, Wrobel
This paper is the third review — including short updates  2020). The status of the North American beaver Castor
the fifth paper — intended to summarise Eurasian beaver  canadensis in Eurasia is also reviewed. Information avail-
Castor fiber distribution change and population develop-  able is copious, but very widely scattered. Some is available
ment (Nolet & Rosell 1998, Halley & Rosell 2002, 2003, in peer-reviewed papers, but most is in national- or

Mammal Review {2020) @ 2020 The Authors. Mammal Review published by Mammal Sodiety and John Wiley & Sons Ltd. 1
This is an open access article under the terms of the Creative Commons Attribution-NonCommerdal-NoDerivs License, which permits use and distribution
in any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
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