Cite as: Halley, D. & Schwab, G. 2020. Eurasian population and distribution: the past
present and future. Presentation, BeaverCON 2020, Baltlmore March,3 5 2020
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Legend
’ 1.Tropical rainforest - 14.Steppe-tundra
' 2.Monsoon or dry forest Q 15.Polar and alpine desert
Q 3.Tropical woodland 6. Temperate desert

Q 4.Tropicalthorn scrub and scrub woodland @ 17.Temperate semi-desert

Q 5.Tropical semi-desert @ 18.Forest steppe
C} BE.Tropical grassland - 19.Mortane mosaic

Q T.Tropical extreme desert - 20 Alpine toundra

8.8avanna ‘ 21.Subdpine parkdand
9.Broadleaved temperate evergreen forest Q 22 Dry steppe

- 10.Montane tropicd forest @ 23 Temperate steppe grassland

- 11.0pen boreal woodlands - 24 Main taiga

- 12.Semi-arid temperate woodland or scrub O 25.Lakes and open water
- 13.Tundra O 26 .lce sheet and other permanert ice

Source: A GIS-based Vegetation Map of the World at the Last Glaciol Maximum (25,000-15,000 BP)
http://intarch.ac.uk/journal/issuell/rayadams_index.html|
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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. Data was sourced from Natural Earth Data, www.naturalearthdata.com.

(NB that no data for ancient DNA east of European Russia is as yet available; the furthest east relict populations, 7&8, headwaters of the Yenesei and in western
Mongolia/north Xinjiang, are of ‘Ice Age refuge East’ origin)


http://www.naturalearthdata.com/
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Neighbour-net network showing relationships among ancient and
modern beavers. Source: Marr et al 2018



Probable post Ice-Age distribution of beavers in Eurasia

: ??




Probable post Ice-Age distribution of beavers in Eurasia

No known fossils, but
many woodland mammals
(e.g. badger, pine
marten, red deer, lynx
red squirrel) colonised
Ireland post- Ice Age
across a land bridge;
some of these are less
robust to cold climates
than beavers.

No known fossils
and very Levant coastal strip -
fragme:nted small watersheds but no
habitat strong barriers to spread
from Anatolia

-
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B 8 — “k Suitable habitat and 2?
29 ?? adjacent to Amur
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watershed.

this line? e.g. moose and bears of east Asia are more closely related to those of

% Possibly C. canadensis or an extinct 3rd species from somewhere east of (roughly)
éb NW Nearctic than populations in Europe & western Asia.

Cﬁb \ Maak expedition (1859)

reported beavers on the
Anadyr river system

o

“-ﬁo reported historical records.,‘
or subfossils, east of the
Lena and Amur watersheds (?)

9

??
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Hokkaido has a 'Siberian’ fauna and in
lce Age times was a peninsula of
the mainland

V>
B

Natural vegetation is wooded and

there appear no natural barriers to

spread from the Amur river system
to the north
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Beaver remains in human archaeological contexts
in southern Europe & the Middle East
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Beaver chewed stick,
Scaup Burn (Anglo-
Scottish border)

Carbon dated to early 1300s-early 1400s

Cut by a beaver, probably a subadult

Previous latest date for physical remains in Great Britain
800-1000

Documentary evidence indicates survival to at least 1566
(bounty in the ‘Act for Preservation of Grain’), possibly
1790 (bounty paid in north England).

e Similar data from other parts of
western and central Europe indicate
beavers remained widespread,
though probably in most places
scarce, through to the early modern
period.

\ * The last beaver records for Italy are

Cw for 1540, Spain the 1600s; and for

: the counties of west and central
Europe (apart from the Rhone, Elbe,

ISLE'(;_II-‘/;AAN \ \ Telemark refuges) the later 18th-
20 $ fj 19th centuries.




Modernity, globalization, and extinction
“Yermak's Conquest of Siberia” (1582) by Vasily Surikov, 1895.
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Mangazeya (on Taz) in c. 1600



AnNvAL [asak ConugcTioNs®

(Values in rubles at Siberian prices) (lasak = fur tribute from native peoples)

Source

m—_‘_—'ﬂ%—‘_——_—_‘mm

Tiumen Tobolsk Pelym Berezov Tars Surgut Turinsk Narym |Verkhoturie| Mangazeia Ketak
.................. 1 1 ol A s Xl
....................... 3,000 1,600 | 711 eee | 1,200
.................................. 713
........ 915 1,408 652
......... 500 663 645 3,887 1,014 709
........ 635 786 3,604 1,600 684 5,000 1,012
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........ 101 | 3,600 | 566 | 1,500 | 1,280 | 1,938 | 170 600 | 700 | 2,700 40
........ 106 2,700 534 1,320 1,300 1,687 154 660 530 1,600 35

c. % of the annual fur take was iasak; % trapped by Russians or traded (and taxed by the Tsar)


https://commons.wikimedia.org/wiki/File:Annual_17th_Century_Iasak_Collections.jpg
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https://en.wikipedia.org/wiki/Siberian_River_Routes

 Fur market in Irbit, 1913

Russian trader in Siberian furs at the market in ==
Leipzig, Germany c. 1800
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Map adapted from Marr et al 2018

Known refugia
where beaver
were never
extinct (early
20th century)

DNA evidence from Poland
is most easily explained by
the survival of one or more
additional, unrecorded
populations in modern
Poland/eastern Germany
(Biedrzycka et al 2014)

Eurasian beavers reached their lowest point in
range and population in the early 20th century,

L) 6g Upper7Yenesei
Konda-Sosva o
- 8
, 5
) Urungu
B 3 50
Q ¥ Voronezh
Telemark -
- 4.
58 8 ap Pripet
Elbe ..: Marshes Blue squares: Eastern clade subfossils
Aot o . .
o e Blue circles: Eastern clade refugia
19
Lower Rhone
0 500 1,000
P ometres
DeLorme, GEBCO. NOAA NGDC, and other contributor
] L L _—— 1 L L L ]
Population Minimum Source

1. Lower Rhone, France 30 Richard 1985
2. Elbe, Germany 200 Heidecke & Hurig 1985
3. Telemark, Norway 60-120 Collet 1897
4.  Pripet, Belarus/Ukraine/Russia <300 Zharkov & Solokov 1967 ] ) .
5. Voronezh, Russia 70 Lavrov & Lavrov 1986 eight known populations totalling c. 1200
6. Konda-Sosva, Russia 300 Lavrov & Lavrov 1986 . A
7. Upper Yenesei, Russia 30-40 Lavrov & Lavrov 1986 ! nd VI d ua IS'
8. Urungu, Mongolia/China <100-150 Lavrov & Hao-Tsuan 1961



* The first known reintroduction of beavers anywhere was in the modern Czech republic
(then province of Bohemia, Austrian Empire), 1800-1810, at Treborisko (Vorel &
Korbelova 2016). The population established survived until 1876.

* No further reintroductions for over a century.
* In the early 1900s the surviving populations of beavers were protected, followed by:

* The first wave of beaver releases, 1920s to 1950s:

* bring back a commercially very valuable species: fur, castoreum, meat.

* beavers are too costly to breed in captivity (for harvest): they are territorial, need a lot
of water, and take 2-3 years to reach a useful size.

* theidea: release a founder population, let them reproduce and spread, and harvest
the surplus.

* There were also small releases in Germany and Norway for rich man’s prestige reasons



How do you get beavers, if you have none?

Breed them!

Beaver Breeding Center in Voronezh, Russia




Lots of them!

Ha nnowaaxe rpynnoBoro coaepXxanna 6o6pos, 50-e roas! OaunH 13 nepsbix 606PAT, PoXAEHHbIX B HeBone. 1934 roa
Site of beaver group keeping, 50s One of the first beavers born in captivity. 1934

... taken care of...




... in close contact with mum ...

PRSI L

- L]
rpynna py4Hsix 606pAaT c BocnuTaTensHuuei /1.H. Yepkacosoid, 50-e roas! Ko
Group of tame young beavers with the nurse L.N, Cherkasova, 50s F..d':n‘ young beaver on milk mix

.
MNEHINE MONOUHOR cMeckio 606paT. NlaGopanTel JI.H. Yepkacona,
ture. Laboratory assistants L.N. Cherkasova,

H.W. BeixaHosa v M.B, Pemesona, 50-e roaw!
N.l. Byhanova and M.V. Remezova, 508

... and well fed ...



...because not all survive




The second wave, 1950s to 1990s

Bring back an extinct species: not for hunting, but simply to restore the species

e Switzerland: released 141 animals between 1956 and 1977
* France: relocated about 300 animals from the Rhone river to other River systems

e Austria: released about 40 animals between 1976 and 1982 (among them some C. canadensis)




The second wave 1950s to 1990s

e East Germany: relocation of beavers from the Elbe river to other river systems

* Netherlands: release of 42 animals in the Biesbosch, another 54 released 1994 in the Gelderseeport
e West Germany: releases in several regions from 1996 to 1990°s

e Czech Republic: release of 27 beavers in the Odra in the east




They are back, and they have shown us...

they do not simply live in a landscape, they change and develop it into booming biodiversity

Photb: Leidorf



The third wave 1990s to 2010s

Bring back the beaver to restore ecosystem services

« Croatia: release of 86 beavers in 1996 to 1998 into two watersheds
« Romania: release of about 250 beavers from 1998 to 2003 into 3 river systems

 Hungary: release of about 200 beavers from 1998 to 2008 in several National Parks
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The third wave 1990s to 2010s

* Belgium: release of about 140 beavers in several parts of the country
« Spain: release of 18 beaver in the Aragon-Ebro river
« Serbia: release of 70 beavers into two sites in 2004 and 2005




i

The third wave 1990s to 2010s

Bosnia-Herzegovina: release of 40 beavers into two sites in 2005 and 2006

Scotland: release of 16 beavers 2008-2009 in Knapdale. A population apparently
descended from escapes was found to be living on the Tay watershed at about the

same time.
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The fourth wave 2010 -

Bring back the beaver to benefit people (and save money)

Mongolia 2012: first beavers released to restore ground water tables and to clean water from surplus fertilizer
from arable lands.

England — a population of beavers ‘of unknown origin’ has been present on the River Otter since around 2008
The government initially planned to remove them from the river.

But changed its mind in 2015 following local pressure, for a ‘trial period’ ending this month (March 2020). Effects
on flood risk were a part of the trial and ‘a sequence of beaver dams constructed upstream of...properties at risk
of flooding has seen areduction in peak flows as a result’.

Two new beavers were released on the river Otter in 2016.

Beavers are also known to be established in the wild on at least two other rivers in England, and one on the
English/Welsh border. R Otr Basr T (R8T Devon 3

River Otter Beaver Trial
Fourth Annual Report

April 2019

(.‘ lg.

Bouvw Croated wotend i a5 ared of Aoodpien pesiire near OMTOn




Beaver reintroductions in Europe by decade, 1920s-1980s



Beaver reintroductions in Europe by decade, 1990s-2010s



PERCENT

100
4
80 - O Pepulation
~& Colonized areas
‘ IUCN Red Data status:
1920: Endangered C2a (i) (using modern
60 y classification)
4 2002: Near Threatened
2006: Lower risk/near threatened
2008: Least Concern
40 1
20 1
0 v ; . d :
1920 1940 1960 1980

YEAR

Pattern of range extension and population growth within a watershed post-colonisation, Sweden.
Data: Goran Hartman, SLU, Uppsala



# Reirtroduction
& Colonized 1950

4 Colonised 1960
o Colonised 1970
& Colonised 19380

Varmland, Sweden

Heavy black lines
mark watershed
divides

Data: Goran Hartman,
SLU Uppsala

Sites occupied early strongly
associated with:

*Riparian deciduous forest
*Low stream gradient/high
tortuosity

*Rich grass and forb layer
*Soft soils

*Relatively deep water
*Water depths in which
damming not necessary

i.e. low gradient, depositional
landforms
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Management framework in 2015

I Game animal
" Protection with'nuisance animal control
B Protection -
B Monitored "trials'
B Extermination

Scotland: Protected status

with ‘nuisance animal contro/’ ey
from 2019 2z

England (River Otter, Devon): |,
‘“Trial’ period agreed Jan 2015

Spain (Ebro): In 2018 EU changed
position and ruled population was

protected by Habitats Directive Poland: considering

‘derogation’ from

EU Habitats Directive
to permit game animal
status



2000




2016

Recent mDOMNA data (Biedrzycka et al 2014)

from Foland are most easily explained by the

; survival of one or moare unrecorded populations

e, in Polandfeastern Germany, which contributed
to the current Polish population.

© 0. Halley, F. Rosell & A. Saveljev 2016 email: duncan halley@nina.no
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Estimated minimum world population of Eurasian beaver, 1998-2020

Halley,
1600000 Rosell &
Saveljev
1400000 Conference in prep
Halley, poster
Rosell & 2015
1200000 Saveljev
2012
1000000 Halley &
Rosell
2003
210009 Halley &
Rosell
c00000  Nolet & 2002
400000

200000

1997
1998
1999
2000
2001
2002
2003
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2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020



Some current management issues

2018

Kemi river
system

Finland

C. fiber slowly losing ground to C. canadensis in SW Finland.
Large scale C. fiber invasion of NW Finland from Sweden
through the Torne river system (the main course of which
forms the border with Sweden).

Both species now invading the Kemi river system, which
drains most of Finnish Lapland.

The Finnish authorities should consider removing, or at least
strongly reducing, C. canadensis from the Kemi (currently
feasible and inexpensive; soon impractical), and encouraging
C. fiber spread, possibly through translocations.

The alternative is a huge natural experiment in interspecific
competition, as the two populations meet somewhere on the
middle course of the river system. It is quite plausible that
the ‘balance of forces’ at that time might tip the issue.



FIGURE 2. EURASIAN BEAVER CULLING IN SPAIN DURING 2008-2017
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Poster, Bth International Beaver Symposium, Denmark, September 2018,

‘Informal’ reintroduction of 18 individuals near Ebro/Aragon confluence in 2003

Spanish authorities obtained a derogation from the EU Habitats Directive which allowed them to attempt extermination
2008-2017 216 beavers were trapped on the Ebro watershed (mostly early in the period)

But the population in Navarra alone was estimated in 2014 as 450-650 (Government of Navarra 2015, unpublished report)
If this is correct, the population on the entire Ebro system must presumably now be in excess of 1000 individuals.

In 2018 the EC Environment Directorate reversed position and stated that beavers were ‘historically autocthonous’ on the
Ebro and protected by the Habitats Directive. Trapping has ceased but the status of beavers in regional law remains unclear.
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Netherlands

(reintroductions
1988-2000)
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10 Populatie ontwikkeling 200 uurhokken
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Number of beaver territories in the Netherlands (2012: also 134 single animals)

Source: Niewold, F. 2012. The Beaver population to the spring of 2012.
Niewold Wildlife Infocentre. Report NWI-BE2012-05. Doesburg, The Netherlands: 71 pp.
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2 /jfff} T not remv'entmg the wheel (44 times)?

. Transfer knowledge inside countries =wildlife professionals to Iand
managers/public (and vice versa) ——

. Brmg in the State of the Art from N Amerlca
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Final slide-
Product placement!

Thank youl!

Roisin The Eurasian

cmsatrane | Beaver Handbook (and buy our book!)

Ecology and Management
e RIS of Castor fiber




