Unravelling the distribution, biology and ecology of
European shads during a key
phase but also a black box: the marine phase.

Various approaches, including
otolith microchemistry

Local initiative: Fauna/shad'EAU

DiadES with contributions from Fauna/Shad'EAU session

David José Nachén Garcia’

'Laboratorio de Hidrobioloxia, Universidade de Santiago de Compostela (USC)
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LOCAL INITIATIVE
1MARDEALOSAS PROJET (2021)

Nachon, D. J, Vieira-Lanero, R. & Cobo, F. and collaborators

~i

Assessment of "bycatch" of Alosa alosa and Alosa fallax by the
Galician coastal fleet: analysis of the problem, awareness raising
and proposal of management and protection measures
1MARDEALOSAS
1SEASHADS

To improve the current state of knowledge on the distribution, biology and
ecology of the two species of European shads in the coastal environment of
the northwest Iberian Peninsula based on the by-catch or incidental catches

that occur in the fishery, in order to propose protection, management and
conservation measures for these threatened anadromous species
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LOCAL INITIATIVE
1TMARDEALOSAS PROJET (2021) = METHODOLOGY
Nachon, D. J, Vieira-Lanero, R. & Cobo, F. and collaborators

First sale statistics were collected and analysed in the

Galician fish markets (NW Iberian Peninsula), through @ pescadegahca

= the Galician Fishing Platform, Pescadegalicia

% XUNTA DE GALICIA
:i: CONSELLERIA DO MAR

Three of the main fish markets

s

E
A Corunia, ] "’“
Malpica, 3
A Guarda

January to March 2021

Complementary information on the shad by-catches

istente-en-la-wota deventa de-cadalote-de-alosas?

Eslora y-potencia del buguez
Especie-o-espacies-objeto de pesca =
Localidad  oprogimada  de  captue| @
catch locations, D:;"f‘“:h"‘“‘*f:w
depths, R E—————
types of vessels, . WMMW
nets, FE— prep—
target fish species - e T
LOCAL AND GLOBAL INITIATIVES: HOW SCIENCE SUPPORTS MANAGEMENT ACTIONS ON DIADROMOUS FISH

- E-‘ = m “Dued ser indicada en brazas tambien (indicar Iy eguivalenciy evtre brazas y metros)



LOCAL INITIATIVE
1MARDEALOSAS PROJET (2021) = METHODOLOGY

Nachon, D. J, Vieira-Lanero, R. & Cobo, F. and collaborators

Purchase of genus Alosa individuals

Basic biometry

Total length (TL, mm)

Total weight (TW; g)

Dissection and tissue collection

Scales

Gill rakers

Liver (LW, g)
Gonads (GW, g)
Stomach (SW, g)

Data processing and analysis

HSI = 100 x (LW/TW)
GSI = 100 x (GW/TW)
K = 100 x (TW/TL3)
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LOCAL INITIATIVE L
1MARDEALOSAS PROJET (2021) « MAIN RESULTS @ pescadegah(:la

Nachon, D. J, Vieira-Lanero, R. & Cobo, F. and collaborators

Capturas (Kg)

4 XUNTA DE GALICIA
:i: CONSELLERIA DO MAR

1997-2020: 23956 kilos

6000 A
Zone A dominant <2015:
4000 - 10648 kilos
2000 - 1ﬂﬂﬂ!qqq!gqf]‘!f,qﬁ Zone B dominant >2015:
- D o A T s 10977 kilos
1997-2020: 16255 kilos
There is hardly any continuity in
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¥
§ Exceptional spot captures:
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LOCAL INITIATIVE

1MARDEALOSAS PROJET (2021) = MAIN RESULTS @ pescadegahm

Nachon, D. J, Vieira-Lanero, R. & Cobo, F. and collaborators

4 XUNTA DE GALICIA
:i: CONSELLERIA DO MAR

7' Biggest catches: winter and autumn

A. alosa

I]I]I] 2 Lowest catches: spring and summer
= O
a0 5000 .
= U Large increase: December and February
2 3000 x : )
§ 2000 ‘?’ J o il Onset of spawning migration
- . Zona A ©
1000 ; .r/ ] ] P ?ﬂ »7 ?p s> 7 ] ZonaB E p g g
0 ’ ’ ’ ’ ’ ’ ’ ’ ’ A & &~ Zona C at Sea
Xan Feb Mar Abr Mai Xufi Xul Ago Sep Out Nov Dec
A. fallax Large catches at _ distort the
articular events interpretation
8000 1 2 p \ P
J : |
S % ] August and November Return of post-
= g wher
£ 4000 - I]I]I] spawners
é P ororFo ,/ Total O
© 2000 1 A ’ & " ZonaA §
Pl )  Dyiinglingll Zon§°ga 2 R Without these .. Similar trend to
0 r r T T T r r .
Xan Feb Mar Abr Mai Xui Xul Ago Sep Out Nov Dec except|0na| CatCheS A' alosa
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& b T t i f fish
» s arget species of fishery
- )",Q among which the shads

A were taken as by-catches

P. pollachius I
Peces planos &

M. merluccius

T. luscus & M.

M. surmuletus,
merluccius

M. merluccius

D. labrax

Sin datos

I I I
50 100 150

No. of shads caught between each group

-
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catch.

Agalladeras

Volantas

Miros

Betas

_Redes de
arrastre

Sin datos

Fishing gears in which the
shads were caught as by-

I [
50 100
No. of sh caught by each gear

Lineas

de pesca
[
0
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Size and power of the vessels among those that were caught as by-catches

Length (m) -~ Power(tp)

hy

Malpica

A Guarda Malpica

le—>| 300 -
20 -
200 |
—_—
100
10 - e ——
=

A Coruna A Guarda Malpica
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LOCAL INITIATIVE
TMARDEALOSAS PROJET (2021) = MAIN RESULTS: SPECIFIC IDENTITY I/l

Nachon, D. J, Vieira-Lanero, R. & Cobo, F. and collaborators

sales notes All sold individuals

Purchase of genus Alosa individuals

A. alosa
Percentage of correct Specific identity of
identifications misidentifications
0.00/1.00 0.00/1.00 A a /osa __JM.00 5

0.75 0.75 0.25

0.50

»/

A

A. fallax

i

Hybrids

St ieifey
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A. fallax
Br<60
N = 164
(47.5 %)

>

40

Hybrids
Br 60-115
N =39
(11.3 %)

DIAGNOSTIC CHARACTER:

NoO. OF GILLRAKERS (GR)

A. alosa
Br >115
N = 142
41.2 %)
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LOCAL INITIATIVE
1MARDEALOSAS PROJET (2021) =

Nachon, D. J, Vieira-Lanero, R. & Cobo, F. and collaborators

MAIN RESULTS: DISTRIBUTION
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LOCAL INITIATIVE R
1MARDEALOSAS PROJET (2021) = MAIN RESULTS: AGE CLASS SN

Nachon, D. J, Vieira-Lanero, R. & Cobo, F. and collaborators

AGE CLASS DISTRIBUTION BY SPECIES

¢
Mean age
Aalosa Hibrido Afallax R
= . _ 4,96+
< 03Gummn |
e 4,30+
(8]
c
)
-
& 02- in B
m rebd
| o 4,59+
0.1- jﬁ A. fallax
i Significant differences
i \ Y |
0.0- !

III'iIII III:IIII III-IIII
23456 T8 23456728 2345678
Age (+)

Typical structure of the adult contingent at the
age of sexual maturation
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LOCAL INITIATIVE
TMARDEALOSAS PROJET (2021) = MAIN RESULTS: INDEX RESULTS

Nachon, D. J, Vieira-Lanero, R. & Cobo, F. and collaborators

GSI HSI
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LOCAL INITIATIVE
TMARDEALOSAS PROJET (2021) = MAIN RESULTS: FEEDING I/l

Nachon, D. J, Vieira-Lanero, R. & Cobo, F. and collaborators

Is the feeding intensity different between Is the feeding intensity different among territories
species? within each species?
100 #
3- 100 9
90 — o b
) 90 - b '
80 g % | 80 | o+ {
- I e T % H
2 =t . . _1_ l
2 50 £ J
- £ 40 - ) ]
£ &3
@

10 — . e
1 8 < e

N jﬂ: | il it |
20 'Lﬁ ‘ = &BZ&L/D Iﬁﬁ C‘;\j /'j <& /

{ a 1 Territory ACoruna AGuarda Malpica ACoruna AGuarda Malpica ACoruna AGuarda Malpica
T T Species Aalosa A fallax Hibrid
A alosa A fallax Hibrid r
Species SpeCIGS
Territories
; \./-lll.ﬁ'lll:s
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Fish (%)

Benthos (%)

Plankton (%)

0 -

Cephalopoda (%)

—_— L

Lre____ ____

|

18
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14

T2

08

06

0.4

0.2

Foraging behaviour

A. alosa

Hibrido * } “
4 &
A. fallax &l

No significant differences

A. fallax

Significant differences
Most ichthyophagous species

!
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FAUNA SHAD EAU

Dispersal capabilities and connectivity of shad stocks during the 80°s (2017-2019)

Nachon, D. J, Bareille, G. & Daverat, F. and collaborators

W ARTICLE

1980s population-specific compositions of two related
anadromous shad species during the oceanic phase
determined by microchemistry of archived otoliths

David José Nachén, Gilles Bareille, Hilaire Drouineau, Héléne Tabouret, Catherine Tavermy,
Catherine Boisneau, Sylvain Berail, Christophe Pécheyran, Fanny Claverie, and Frangoise Daverat

Abstract: The specific stock mmposition and disp of: fish speries imthe marine
poarty kniw, while they can play a major role in the Otolith has proven to be 3
mmmmmmmwmmnrw n:n wammmnmmmmnmusuymmmm
n of subadult P shads (Aoss dosi and Alnsa fallex) in the oo=an during ihe 1580s. The
alincation ormormnm addressed relying on contemparary water and jiveniles” sigmatures within 2 Bayesian model A
great discrimination of natal origin was oblained ai the Biscay Culfl scile. However, the discrimination of 1980s natal origin for
the southemn rivers with similar geology based on 2013 water and juveniles’ baselines was doubthal. Our results showed that the
mast southern were ihat pog pecific was melated fo populs-
ticm relative abundance. The dispersion ia the marine ey was plastic; ely. shﬂsw!rrmul‘l large distances
@y from their natal rivers, while others remained in the vicinify of their natal river plume.

Reésume : La romposition de stocks et b disps de d'espioes de poissons anadromes dans le milieu
marin demeurent mAconmues, bien quielles puissent jower un important rie dans B dynamique &= mAtapopulation. 13 mecm-
chimie des otolithes s"avere Sre un outil pussant pour examiner ks origines nataies dzpoimunsm Nous utilisons 1

micTochimie 4'0todithes arThives pour B propee 2 1a pop (Abma aloss and
Alnsa fallax) sous-adultes dans 'octan dans les asnées 1980 lmdzrmzmmxﬁuu signatures d'can f de
Juvéniles contemporaines dans un modéle bayésien. Une de l'origine obtenue 3 'échelle du

goife de Gascogne. Cependanmt, B discrimination de 'ofigine natale dans ks années 1950 pour les rvidres méridionales de
grologie semblabie basée sur des données de référence de 2013 pour l'eau et les pvéniles est incertaine. Nos résultats mondrent
que les p Ies plus #taient donnant 3 penser que B composition propre 3 B

Etait relide 21 Telative des pap La dans le milieu marin est plastique; des Jloses se
mmuamammunnm&mmm mwawxmnzmkammumuumm
matale. [Traduit par & Reédaction)

Introduction
Aradrmmous fish speres, such as salmons and shads, ;hirt:mm—

Over the kst decades, it has been generally accepted that the
return nliludrnnm fishes to their natal river is influsnced by
the ion af i and olfactory ases (Lohmann

plex [ife cycle where reproduction and early [ife are

Erestwater habitats, whereas growth and maturation are adwnadm
oceanic habitats. Many anadramous fishes tend to retum to spawn to
their matal river — a behaviour named homing — with varying
degrees of fdedity, albest fow individuals stray to spawn in a &
ferent river than their natal one (Walther et al. 2008 Martin e al.
200, 2015). While 2 large amount of information is available con-
cerning the use of wates habitats, few reports are availible
on how anadromous fishes use the oceanic environment. When
oceanic distribution i defined, often with a poor spatial resolu-
tiom, Ettle is known about the stockspecific ocsan migration or
the mixing of the fish originating from different rivers (Walther
and Thosrald 2010; Loewen et al. 2015; Johnson et al 2016

et al. 2008; Bandoh et al. 201%; Pastman et al. 2013). Recently, it has
been suggested that social interactions and collective behaviour
could also play an impaortant role in the retem of salmons to the
river of origin (Herdahl et al. 2016). That is, there is evidence that
collective navigation and group effect could facilitate decision-
making to find correct migration pathways from the ocean to the
mative rivers. This group effect could reduce dispersal, which
would most likely ocoar if one individual moved away from the
group. In fact, a recent study has shown that although small-sale
Chinnck salmaon (0s dha) aggregations in the sea
are not entirely uniform, they t:nd.!nhecnmpoud of individuals

Recelved 15 November 2ni. Accepred 4 Jone 29,

D] Nachdm» H. Drouinean, and F. Daverar. [RSTEA FARX, Aguatic Ecosysems and Clobal Changes Research Uall, 50 avenue de Verdan, Cesias

33013, Framoe.
. Bareille, H Tabourer, 5. Berail, C.

and F. Caverie. st S5 Scieaces Analyrigoes o1 de Physicochimie pow FE HOIemen o les

Maseriaux, leﬂﬂll‘nﬂ]\kﬂmmmﬂm‘ Umiversity of Faa 20d Fays de I'Adour [UPFA), UMR 5254, 64000 Faa, Faom.

. Tan e des Agrédes de Féche er de Frorecion du Miieu Aquanigae (FOAAFPMA 33), 10 ZA du Lapin,

AXT50 Bq\cha:-ﬂ-&ulau.

melmﬂﬂm‘?m Uahvershe de Toars, 33 Alise F de Lesseos, 3200 Toars, France.

Archived Otoliths
A. alosa and A. fallax captured at sea
1986-89 (IRSTEA, now INRAE, otolith
collection)

Population connectivity in the Bay of
Biscay before the general collapse of
shad populations in the 2000s
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FAUNA SHAD EAU
Dispersal capabilities and connectivity of shad stocks during the 80°s (2017-2109)

Nachon, D. J, Bareille, G. & Daverat, F. and collaborators

= HYPOTHESIS R

*mixture of populations or not? ®

=
Qe

FRANCE

Aﬂanffz.. <
® '!
o%®

Ocean

@ Samples of both
species p )
(Taverny &Elie, 2001) i a | w0

<150 m o e e =M ol e e 20
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FAUNA SHAD EAU

Dispersal capabilities and connectivity of shad stocks during the 80°s (2017-2019)

Nachon, D. J, Bareille, G. & Daverat, F. and collaborators

Allocation results: Allis shad, Alosa alosa
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FAUNA SHAD EAU
Dispersal capabilities and connectivity of shad stocks during the 80°s (2017-2019)

Nachon, D. J, Bareille, G. & Daverat, F. and collaborators

= Allocation results: Twaite shad, Alosa fallax
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FAUNA SHAD EAU

Dispersal capabilities and connectivity of shad stocks during the 80°s (2017-2019)

Nachon, D. J, Bareille, G. & Daverat, F. and collaborators

= Allocation results @W% Abundance index in the 80" s

Abundances index in tonnes (1986-89)
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FAUNA SHAD EAU

Dispersal capabilities and connectivity of shad stocks during the 80°s (2017-2019)

Nachon, D. J, Bareille, G. & Daverat, F. and collaborators

= Contrasted geology and chemistry: northern granitic rivers & southern sedimentary rivers
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CONFUSION MATRIX
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FAUNA SHADEAU
Dispersal capabilities and connectivity of shad stocks during the 80°s (2017-2019)

Nachon, D. J, Bareille, G. & Daverat, F. and collaborators

» Great diffusion in the marine environment

two populationspecific
dispersal behaviours

dispersive gregarious

resident gregarious
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LOCAL INITIATIVES
1MARDEALOSAS

Nachén, D. J, Vieira-Lanero, R., Cobo, F.,
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- \ LOCAL INITIATIVES
o 1MARDEALOSAS ong

,‘ / Nachén, D. J, Vieira-Lanero, R., Cobo, F., = RESULTS:
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Please do not hesitate to contact me:

Correo: davidjose.nachon@usc.es
Teléfono: +34 696328861

: @NachonDavid
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