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Acipenseridae overview

©IGBS. Zankel
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/ma,Japan), Europe, North America, Russia (Magnin 1959 e
. I
* East rega origin of the group (Koshelev & Ruban 2022)
e '?Ff,':é?
Co |
e
A. medirostris Q ; t l
A. transmontanus = . - ﬁ (Poissons cartilogineux)
) /.ﬂ - Raies & Requins
A, fulvescens = ' v gt : X i I
S. platorynchus fﬁ j% “Siberia (nogeoires cher nues)
S. albus ‘ LU ¢
S. suttkus “N America f\ |
P, Spa’h“’a :ﬂ 2 2 (m*'r)
A. brevirostrum 3 ¢
. P. fedtschenkoi Dipneuste
Z:j bt e

P. hermanni

: A. stellatus
\ . , A. ruthenus
A. sturio=s 5" / A.nudiventris
; A, persicus
A. gueldenstaedtii
A. sturio
H. huso

(Billard & Lecointre, 2001)

‘i t f@’ t:
A. oxyrinchus 1.3
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seaphingnenus awus. © N [N Freshwater species Potamodromous (40%)

e 0= @ Euryhaline species (8%)

Acipenser sturio - g Anadromous species (52%)

A. oxyrinchus
uso dauricus

%t ° Exctinet Topme =] Comat,,

a5 R P
it Or. 0900000

A, shrenckil

A, fransmontanus o

Huso huso o - mCR

A, stellatus 0-

hermanni FyRch 0 TEN
~E P. kaufmanni o

P. fedtschenkoi © SV

A, ruthenus @- -

A, nudiventris 0-

A, fulvescens mLC

- -
A, brevirostrum
A. baerii @-
{ﬂ-mw ] /Z

A. gueldenstaedtii

P— °= > 88% under threatene t

(adapted from Chassaing, 2010)
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Pseudoscaphirhynchus sp. (3 species)

Acipenseridae
Main characteristics — R
Five rows of large bony scutes, pentagonal shape of the body, heterocercal caudal fin, e —
protra entral mouth, four barbels
Adult size 5m (e.g. Pseudoscaphyrhinchus spp) to 8m (e.g. Huso huso) total length Acipenser, Huso, Scaphirhynchus sp.

Late maturity, us Iong living species (>= 50 years), average spawning interval =

4.2 years (Jager et al. 20
Co Co
Behavior nta p}/

Freshwater spawning in large rivers in sprln!(;r tlcky eggs ements

of juveniles to feeding habitats, in freshwater, estu sea for dla Fe ie
seasonal movements, winter in deeper areas Utb ( 7~E

Mainly bottom feeders, few piscivorous species

Umbrella species concept (carrizo et al., 2017) S t
“These large diadromous representatives of the megafauna use freshwater, estuarine aé/
marine habitats and they need functional connectivity between the diverse habitats they
utilize. Most of them are classified endangered due to several anthropogenic threats
(Rochard et al., 1990). Their protection of the species and their habitats also protects other
species of the same ecosystems.”

© INRAE E. Rochard

©INRAE R. Le,Barh
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Sturgeon species in Europe

Atlantic or Baltic Sturgeon

VU/EX, FFH
A-V, CITES A-II

the

CR, FFH A-V, Cl. %FH A-ll, |v,'o ’?O

CITES A-lI

Sterlet Stellate Sturgeon
VU, FFH A-V, CR, FFH A-V, CR (EXW), FFH A- FEICbV,
CITES A-lI CITES A-lI I, 1V, CITES A-I CIT ,7

© M. Roggo f. A. sturio; © Thomas Fredﬁent

.“:-_f ?—_ J Hh %, (1R1%
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Acipenser oxyrinchus

Sea since 3500b.p.

Functionally extinct since 1960s

©IGBB. Midgalska

2%,

Red/white = A. oxyrinchus
Blue = A. sturio / A
n: Ludwig et-a w—
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©IGB R. Gros SN

In 1850 Distribution from Black Sea to North
Sea, several populations in large rivers basins

In 2000 Distribution Bay of Biscay to North
Sea, only one population left in the Gironde-
Garonne-Dordogne basin

North Atlantic Ocean

Red/white = A. oxyrinchus
Blue = A. sturio

LOCAL AND GLOB. Tt Ludwig efial
/v '/ ‘J.' %

%&' ® .‘g.tkﬁ;w)k:,‘;

Barents Sea

Norwegian Sea

P Transitory
Unexplored

e’

Mediterranean

(Lassalle et al, 2010)
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A. sturio & A. oxyrinchus

Sensitivity due to their life history traits

Late age at maturity depending upon latitude and sex Range 10-16 years old
Long life span 40, 60 & up to 100 years old

/@a Anadromy: homing / habitat shift / osmoregulation / migration
98
C Threats

Hablgtg(&gwgatlo rrg, ubstrate extraction), Fisheries, ship strikes,
poII ‘@

ate change?

f@¢€

A
Pch in fisheries with little success (D, PL, LV, LT,

RUS) & c
Habitat protect /kgly non-existent or ineffective

Habitat restoration: Qval successful in the US

(Kennebec) but no attempt t

""':l.:-\.._-.. "!mu‘EAUNA /.u.tl e Il wiaocs P

Acipenser sturio cip&€nser oxyrinchus (EU)
tj

Protection in fisheries successful ? (D, F)
Habitat protection effective (F)

Habitat restoration not attempted yet _
Connectivity improvement (Fish ladder on Elbe River)

‘‘‘‘

LOCAL AND GLOBAL INITIATIVES: HOW SCIENCE SUPPORTS MANAGEMENT ACTIE

enfall 2011‘{"‘7



* 1 In situ conservation of A. sturio
 Significant reduction of fishing mortality
. Effec'tgcontrol of allochtonous species

nparotectlon plon of essential sturgeons habitats
and improvi

. t aI|ty and continuity of essential riverine and

estuarm n habitat

e 3 Exsitu conservatl é -|ntrodlg$ﬁo sturio

* Ex situ conservation of

e Release of A. sturio for re—estaq‘ It@ benhancement

* 4 International cooperation

* Facilitation of international co-operation tbe

mmm) Implemented in France (Gironde basin) and in German%@,;?sm)

LOCAL AND GLOBAL INITIATIVES: HOW SCIENCE SUPPORTS MANAGEMENT ACTIONS ON DIADROMOUS FISH R REVES = EE gt AN e Bl iaoes P



Aot oritn v

1 Urwest |, Narurscnus
* Lidrori e wewe

A. Sturio Action Plans for its Conservation and restoration

Nationaler Aktionsplan
2um Schutz und zur Erhaltung des Europdischen Stérs

(Acipenser sturio)

Plan national d'actions
en faveur de I'esturgeon ewropéen ]
Acipenser stuno f O
20112015 | ,)t
U pdatedc t

| i'
it

Plan national d’actions

2020 - 2029

En faveur de |"esturgeon européen
Adlpenser sturio

e ey -
s [l wraocs P
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A. oxyrinchus HELCOM Protection and Recovery Plan

p/ e S‘. * 1 Actively support the recovery of the target

VA o s populations to initiate a positive population b 4 w
"r&te<t|::-n and Recowery SE i
Df_hEEaltl 'T-.turgnc-n ‘?5 L leande f’]
:: the _llll'J IIIJI:II‘ 1022 ’ -.; 7 ‘ : J‘*-
Ea-ihe TSI
. . e popu a r recovery from R \ et ’inﬁ'.'f’nl
acud |r cted re ﬁlwduals %yveﬁe OS‘?&;mmm;} Eftqr;;e
L e Sl il (3
* 3 Protect and re sturgeon R Skdgens lettome«uga L

where avallable/nece

» 4 Secure or facilitate sturgeon (Aé.é@m all _ :
target rivers /‘S /; 5 _Vé"—“"wﬁ
* 5Increase public, administrative and political & ( ) ;

Milnids
Lituame )

|eloru35|e Minsk

Active implementation

awareness on sturgeon conservation | nd / Lithuania / Latvia / EStOﬂIa/

* 6 Set proper financial and legal prerequisites for S|a / Sweden
sturgeon restoration 3 maln ri V|stula & Nemunas
* 7 Monitor and evaluate Action Plan /Zl.
implementation to allow adaptive management & support through fis reness
campaigns by Finland & D rk

Nh (1R1%
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Actions plans differences in coordination

Actio If@ 5- 10 ar plan National plan (not 10 years plan
mplementa%nl_ Op restricted in time) Basin wide and
Gc kp national
Administration Coord R@?& dination Coordinated by a
joint comml b%? scientific body on
including emen a€@ Helcom level (EG
stakeholders STUR)
Supervision by Cooperatlo ooperation with
Environmental Environmental t vironmental
Ministry Ministry @I@;F

R NA
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Why chose stocking fo resftore
those populations ?

. Environmental variation

trophlc events

Population
more

subdivided by
fragmentation

More
inbreeding
depression

More
genetic drift;
less ability
to adapt

demographic
variation

. Habitat destruction
. Environmental degradatio
. Habitat fragmentation

. Over harvesting
. Effects of exotic species

Primack, 1998 Use z.b .

©Conservation bytes

C

™ = _f‘:F"__ ) H.pl. ™, nilL
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Why chose stocking to restore populations ?

Protection measures

Recrve v options

f natural 1994 1964 Pre 1960

reproduction

Closed season for recovggbcl.wlyg 6‘ Fisheries protection Full protection

population de estuar 1954 1932 (Poland)

rotectlon brEFuII protection
Sty ZZf’
Closed areas for reproduction O,.S 189 @wer) -

protection
Gear restrictions for juvenile Minimum fish size Mlnl and -
protection (1890, 1923...1935, 1950) mesh size in ¢

Mesh size (1928) (1892, 1894, 1915,

Baited hooklines Eider COnt
&

River (1914)
Habitat protection of essential Spawning habitats Feeding habitats Feeding h/Zéts

habitats (ZNIEFF 1985-2008) (marine 2006) (marine 2006)



Why chose stocking to restore populations ?

Catches of A. sturio in the
Gironde from 1920 to 1980

il i s | [
. Protect GSEsures too late after the decline Mo |,
* Habitat protect fficient or e ? o _

u g
* Protection in flsherl ot revert e at the 5 1
beginning of the measur ontin o‘@pove last M- \ ¢ Fishing ban
individuals ;7 | j Wi .-.;R\ 1982
* Reproduction at low population srzes f (ext|n£ n eI itk

vortex) and mortality of early life stages to0 hj (garerman 1997 5 0 Casteinaud 2011

* Without releases the recovery time at least twice ‘gll'
thus increasing the risk of fatal effects of adverse impact U

(>25 years considering population growth curve (Jaric & Gessner 2014))

17 1 e 25 3 5T 4% 4% 55 BT
raar

55 TR &
Jaric & Gessnegjt

NA
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How was stocking implemented ?
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How was stocking implemented ?

Ex-situ conservation: broodstock development

A. sturio F

1994 1964 Pre 1960

@ of reproduction

Population size at on Qfa aCZ. SO(Q k 0 0

restoration efforts [etielie) diihy

Onset of ex situ measures t@e pRO 2004
Q

Collection of spawners in the wild ~ Wild spawngt{zé 0 Did not work after 1900
/‘Sp Iatl S pre Mature fish imported

to safeguard remaining genetic at sea and in the opu
&Q from Canadian
Bac watlon from  population, captive stock

heterogeneity
based on them and
| imported eggs

weEri ey
.ﬂ.tl I:u: Area

- WIS a s b

LOCAL AND GLOBAL INITIATIVES:
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How was stocking implemented ?

q-situ conservation: broodstock development

ease ® ®
-Save the spegQ/??extinctigop!/ -Impact on the original population by taking specimen
itvp

R aptation to captivity conditions: genetic and behavior
Iéfse

-Safeguard remaining ggne’?thf rogen

-Increase the number of individua @ a 7£
stocking Ul"b - Accli Gr]%» aptive environment & difficulty for

: uction
-Increase knowledge about the species

-ConstrI l(t)o ganage the stock (perennial funding, qualified staff)

=» A challenge to overcome reproduction (best conditions, best{Z@) @80 maintain diversity

La ..:-_f ?—_ . Mh *, (1R1%
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rent

population (drastic reduction individu

!

- @rﬁ
Bottleneck Survivm? 4

as o
in population)

!

ORIGINAL DIVERSITY BROODSTOCK (N=42)

A. sturio

eneraw n

Eques etal 2017

RESTOCKING @) enlles)

Genetic bottleneck

Low eff. pop. size (Ne=10)
Low diversity (N=3-4 all/loc)
Structured in 3 groups
Some breeders=related

Diversity is m f’e?. %)
70% families repres é

3 genetic groups

Some level of inbreeding
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How was stocking implemented ?

p e
¢
=) o35 3m;
5 »
b aase)
—> e
RS
@06 ¥ s '

Surviving Next
population (drastic reduction individuals generation
in population)

! !

ORIGINAL DIVERSITY BROODSTOCK

{o

Roques et al. 2017

%

RESTOCKING

Countermeasures:

e Start early with collection of broodstock
from the wild - don‘t miss the chance.
But when to start to limit impact on the
wild population?

€C7“ lude wild fish whenever possible to

nce genetic diversity

* Implement genetic breeding plans to
U&U’\imize inbreeding and outbreeding

t ok implementation (rRoques 2018)

Q
C
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RAE ML Acolas

How was stocking implemented ?

Stocking strategy
'/ easures taken
Jg@ at selease Larvae, 3 month 3 month old, 1 Larvae, 3 month
,Bet he @ f)tegy Co@kyear old,2 yearold, 2year old, 1yearold, 2
d der and older year and older

GQ«.

Location of stocking Q@)éal spa\rxga“l~ nds mainly and feeding grounds

Ul" fish
Tagging Genetic tag/g)lngrSF étagblz cm Floytags>12cm
and pit tag for S
bigger fish e l-/)
| (>6months) (S

B -
-- '
. \ e - W'y
b\ R

Tt Ep s -
’ « e S S y
d a N " ™
B A : ’
= 7 ,
U L3

= L ©INRAE ML Acolas i . ©IGB P. Freudenberg ~ ©IGB B. Midgalska

“OIGBF. Horma



How was stocking implemented ?

Stocking strategy

/A
ISa
053 Co ®
-Increase the numbezats?nduals sp Requires genetic broodstock management
in the wild /7 R imize inbreeding

-Avoid the high mortality rate of Don£|c rick
the early stage that occur in the Ul‘/) C?Z‘ )
wild (effective use of resources) %hery pra ay have impact on
ind ?ltness related traits: hatchery
ared fi

-Helps to reduce risk of extinction re IE&’S‘J‘ ted to the wild
through diversification g)

=>» A challenge to adapt hatchery practice to optimize fitness relat é@ltcoauvenile produced

=> A challenge to choose the best ontogenetic age for st soct@dfflency

uuu

NA
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Spatial & temporal variability
Unpredictable events
—>Structural complexity
—>Water flow and level

. 7’éeSpecies diversity (predators)
T i é@i & temporal Homogeneity

—>Re d supply
—>Higher d sit{'

Johnsson et al. 2014 e C

(b)

=>» Key environmental differences likely to affect phenotypic@t ent

(Giller & Malmqvist 1998, Hunting t le)

o
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o :
@e Snéancing phenotypic flexibility by introducing physical structure (ohnsson et al. 2014)

Co " fa

{a) i (h) Sheltering hehaviour

=» Increasing stimuli in the rearing environment would improveQQf?Zal capacity and
post release survival « training to na @ fitions »
; 0

(Boysen and Hoover 2009; Brown and Laland 2001; Chebanov et al. Ison et al. 2012

o
LOCAL AND GLOBAL INITIATIVES: HOW SCIENCE SUPPORTS MANAGEMENT ACTIONS ON DIADROMOUS FISH o REVE=S ‘:E et AUNA Ve Il wiaoes P



28
How was stocking implemented ?

Stocking strategy: conventional hatchery environment vs alternative

IZ\[IT:\TQse'RE: DOES IT WORK?

*Fish aimed for stocking in the wild .O) be prepared for G '/ e &
the wild, which requires well-developed lec ”ﬁi . for example, f Vs £
aging and avoiding predators. These fish should é a@es-specific ¢ e
behavioural repertoire of a wild fish’ 0( t ' MR
Brinnds & JohnsSon, 200 o, oA %
b a7 AN
S | ~

»

s,

-
-
-
-
-
-

Rearing ?
| . | T R ' Water t
jl"@lNRAEJPhiIip 7 A 2% :! 3 SUpply ent

from the A

. A phoiid VT
river
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How was stocking implemented ?

p /Stocking strategy: conventional hatchery environment vs alternaftive

'Vﬁ

r pr| osure to pathogens, = %, Faos
é{b dors and p#entalﬂuctuatlon ?
Difference in beﬁ\@wr ched” 7 i ZERN

Enriched e ment advantages FEEO
- .‘.

Enriched (I-month-o $s

= e

- slower to initiate a ris and
. more explorative than “tradit |
- Agenotype environment interaction to U

(Carrera et al. 2017)

G

More pigmented fish and more spiny scutes e o R

Caudal peduncle thicker enabling a faster Cont

swimming motion (Vcrit 20% higher than
Cco ntrol) (Gessner, pers. com.)

huTe— “!rm‘EAUm ‘f,;;:_:;';;;.’;! wiaoss P
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First results of the recovery
programs

U NA - lnterre
LOCAL AND GLOBAL INITIATIVES: HOW SCIENCE SUPPORTS MANAGEMENT ACTIONS ON DIADROMOUS FISH ?"'l.:u.\.--. ‘gmu{AU 4 el whaocs P



First results of the recovery programs

Juveniles stocked and adult observation in the wild

oion Tt Ja sweo Tk oy
Sto %erlod

1995 d 2007- 2008-2015 2006-ongoing
2015

Fish released aCf 2. 700 J&Jp Abt. 19.600 Abt. 4.600.000
Returning adults 8 ob

gms of Té ults in 1 adult in
(observed) adults in fre %‘bce freshwater in 2017

since 2020 O/'S tz

Reproduction in No O\Ica No
the wild SQ th

Natural No No e C No
recruitment O

I NA
LOCAL AND GLOBAL INITIATIVES: HOW SCIENCE SUPPORTS MAMAGEMENT ACTIONS ON DIADROMOUS FISH ""]'::-1.4:-.. ‘smu‘EAU 7 Atiantic Aree B viaee P



32

First results of the recovery programs

p Ex-situ stock actual composition

psar  nswon ks
1

N3 398 Ind. (1942, 860 (4102, 4507)
size taC[' @I’&kp 2043

46 |
2022 Number of té)é'Sg RO]%@, 1248 129, 264
potential
spawners Ut/)O/‘S C7€0
Assisted About 800 larvae t@nb > 900 000 larvae
Se from 3 females
'y

reproduction from  obtained in 2022
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First results of the recovery programs

fo, Monitoring in the wild to follow stocking results

W
Monitoring /) 6 sam in

Only through Only through
gp de telemetry and telemetry and
Byc ports Pzntal bycatch  accidental bycatch

TeIemetQ(/lv./7

© J. Zeeck © G. Jonasson
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First results of the recovery programs

Monitoring in the wild: incidental observations

A. sturWidental observations 2006-2021 A. oxyrinchus incidental observations 2010-2017
A ase e e
CO i ?vun'::::.bi52017
¢y
- i-ﬁf;' CT€D 7 . s ; b v
-‘,* Carela to : TSR & 3 ‘
% / U = b S - A
by, \/‘ = e ? ¢ g
{ Ne
0 250  500km :
- e : _ Habitat at sea CO
Ml Observations A. sturio 2006-2021 BD Sturwild : ol i Size & location (Sea’ es LE@ i )
Charbonnel & Acolas 2022 H ?

.h:-_f ?—_ J Hh %, (1R1%
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»~ Gironde: Passive acoustic tracking

First results of the recovery programs

Monitoring in the wild: telemeftry

A. sturio Juvenlles 10 month-old upstream estuary

O at preferences

A. oxyrinchus juveniles 35-50 cm

O i Staging habitat freshwater
10-morth-¢ld A, sturic =
==
Estuarlne habftat e, = I
= T " Group 1
o o =
- L sonaliny Oligohaline = 0 Man
7 Camnae ; " “-..‘a_; E 60
Hiver \ i, - N =
= b " Dorsogue @ + s R~ o = g
River re—— ™~ — .
:-.,:4‘._.{ -E an i
» Elbe: Active tracking F =
Home range Cepths preferenca @
E /- — —
\ﬁ'_n Migh tide - = - |
Low tide [Jnfmrmd Deep pools  Bank structures Mo Structures
mrer x s Yy
\{\ Acolas et al. 2017 ‘ O
14
Oste ‘s fvar
; nver \ ‘:, e
T ;
: relaxse sHar J000 - 3012 j ’1 -"":',."— T n Z
A Fere ol 39 wlience {
:» otk wencly svabunry Emie * f_'
(dferent coloe > 2Merert Ans) g - -

200 om

2 i % ES: HOW SCIENCE SUPPORTS MAMAGEMENT ACTIONS ON DIADROMOUS FISH

~mertAUNA \fﬁ.ﬁ.’;! wiGoes P



36

First results of the recovery programs

Eonitoring in the wild: estuarine fraction of A. stfurio Gironde population

Fish size & weight & location
Sampling of tissue for further analysis (i.e. genetic)
Age estimation

Taggmg
assessment

@Wt analysis (sturtop ANR)
%storage tags |

Surface grille 128
Surface moyenne 1
trait 0.05 km?

Atlantique /1 % . Gironde

:_._“)\. '

™3

2009-2021* |
= 1413 traits de chaluts Garonial

= 476 captures A. sturio g

*année en cours ©INRAE R. Le Barh

- wiGoes P

= =T ?—_ . Hh %, i
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Field experience
and research needs

New ideas
and approaches

4 3.
Primack, 1998 adapté de Temple, 1991 Cont

g
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Lessons learned - practical

absence of reproductive population, recovery of populations need active support in order to
@ mpacts upon essential habitats (spawning, early life phases)

. L|m I| linked to flshe & nawgatlon

* Enhance awﬁ@ﬁ

* Acquire knowledg % ve mfor@dﬂn otentlal critical impacts
It is important to start with ex Lé’l?élres befo C|es becomes rare to preserve sufficient
genetic heterogeneity

Old broodstock from the wild better success t Q rom Aq %experiences the productivity of
the broodstock, the fertilization and the hatch wa der b ock of wild catch, comparison

ongoing O
Conservation aquaculture practice, not only aguaculture Se l‘
Differences between A. sturio and A. oxyrinchus /)e
* level of risk of extirpation CO,)(‘

* potential to increase genetic variability through imports

""'F_'ILE HA . Wik (5]
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Lessons learned - administrative

es in habitat protectlon and restoration needs a multitude of stakeholders

pﬁcovery requires national coordination with sufficient authority

to be mvg@p‘)

* Clear prlorltlzatldi@‘lﬁ' very c}/e@?er uses necessary

* Funding must be |nst|tu @a d mus Qﬂ?ﬁ
targets to avoid friction in mplen‘ln{f/)
* International collaboration can help to /:S‘ I.
* Overcome national obstacles
e Share methods and knowledge

* |[ncrease survival at sea

ed in accordance with Action Plan

7“50

S
e U’G .

* Coordination of the 2 A. sturio plan important / sharing methods and/Z:@h?g
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Lessons learned - issues fo be solved

. Futtﬁa é nges comprise:

e Confli

e whentos zsmg \p
 when to stop exs cks ? /?

Cost split between national and c mg

Ensuring long term monitoring of perfor
after natural reproduction to determine i |mpac

* Addressing the challenges of climate change

LOCAL AND GLOBAL INITIATIVES: HOW SCIENCE SUPPORTS MAMAGEMENT ACTIONS ON DIADROMOUS FISH

f|sh
n

Responsibility for and extent of rehabilitation measure@ l‘/)

en suppo@ d self-sustaining populations

Long-term maintenance o Iﬁog k (SIZ a%?q to needs)
be

ter release, during and
untermeasures

Q
C
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41 _ European level
Tentative conceptual framework Nati: nal level

Status of population/species @@® ® Lead organization
| @ Scientific expertise
Threat ‘ ntified? Local support @ee® @ NGOs
as\’ Threat / Habitat requirements ® Fisheries
removal? Connectivity @ @ Citizen Science

@ State agencies
Protect|o y pr|or pp- Control/Regulation/Protection ® @

v

<

E o Criteria e—p Stockmg or notQ aU Cosg ssessment @@

g © b &p

§ = Origin of fish for stocking? p- E)(Qfl@nf_asures Financial
<€ 0 \ / O support
z € @ Stocking O

Z ~ S

@® Fitness of stocked fish Monitoring ® @@

A ot
Indicators Natural reproduction and stockm@ﬂgarallel ?

: : 000
Effectiveness of stocking ?/ :
000 © ——p \When to stop stocking ?41
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Many thanks to all people involved & % r‘
Thank you for your kind attention! s
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