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How much do we know about SPF trophic ecology in

the Mediterranean Sea?

Which methodologies have been used so far?
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Cummulative published trophic ecology articles of )
Sardine, Anchovy and Round Sardinella 1926-1927

85 studies, 22 larval stages, 63 juvenile and/or adult
Navarro, 1926,1927



N° of articles

Studies on SPF trophic ecology

20 1 ) m————— sardine =
80 - R il 45

70

60 - 3«-—-""' “ "J;;Q- anchovy = 52

50 -+

10 - »_sardinella =
S 19

30 ~

20 ~

10 - s rticles in other languages

0 LI ] 1 ] LI ] 1 ] LI ] 1 LI 1 ] 1 LI 1 1 1 LI 1 1 1 LI

P F O ST E DD NS
SFFF A DA A A A A A

Cummulative published trophic ecology articles of
Sardine, Anchovy and Round Sardinella

85 studies, 22 larval stages, 63 juvenile and/or adult

4 Changes observed )

8 Decline in biomass / landings
0 Decline in body condition
\_ g Decline in growth and L50 Y,

Fishing effort __— Disease

Hypotheses

Predators—
competitors / \ Contamination

Changes in diet Environmental
(bottom-up) changes

Van Beveren et al.,
Brosset et al.,
Saraux et al.,

Coll et al.,

2014
2016
2019
2020



N° of articles

90
80
70
60
50
40
30
20
10

0

Diet
variability:

v’ Species
v Seasons
v" Years

P PP S DO
FFFE P AP A

Stomach Content Analysis (SCA)

GSA 7

:____\l Copepoda

m Crustacea

GSA7

\

GSA 17

m Cladocera Tunicata

m Malacostraca = Phytoplankton

GSA 17




Contribution prey (%)
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Anchovy

<21

-2

E. encrasicolus

5"°N

Bulk Stable Isotope Analysis

Sardine

S. pilchardus

&N

(SIA)

615N & 613C
Round Sardinella

S, aurita

LR 6

. RI=0.155 R=0300 RI=0.225

p <0.001 p <0001 p <0.001

T 4 T T T T 4 T T T T T T T T
8 10 12 14 16 18 8 10 12 14 16 18 [ 8 10 12 14 16 18 20 2 4
SL(cm) SL (em) SL (em)
15 -18
E. encrasicolus S. pilchardus S. aurita

8¢

R=0.138 214 * R=01%0 2 4 Rl= 0.004
p <0.001 p <0.001 p =0.557

T T T T T -22 T -22 T T T T T T T T

8 10 12 14 18 18 8 10 12 14 16 18 6 8 10 12 14 18 18 2 2 M

SL (em)

86N / §13C- Body length

SN

S ]

1

European sardine |

adult

European anchovy
| adult

Round sardinella
adult

European sardine
Jjuvenile

Round sardinella
Juvenile

European anchovy
juvenile

I I I
20 -19 -18

31°C
Trophic overlap of juveniles

Albo-Puigserver et al., 2019



Bulk Stable Isotope Analysis
(SIA)

Combined with stomach content (SCA) “
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Bulk Stable Isotope Analysis

Combined with stomach content (SCA)
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Ratios of 16:1w7 to 16:0 and DHA/EPA index

FAs used to assess:

-Diet preference at group level
-Physiological condition

Horse mackerel Anchovies Sardines
* Jellyfish Krill

.. Q‘-?‘} ] "y %

Dinoflagellates and cyanobacteria Diatoms

From Cardona et al., 2015

* Rossi et al., (2006) > PUFA proportion in
different developmental stages of anchovy

larvae

« Biton-Porsmoguer et al., 2020-> bottom-up
hypothesis, poorer reproductive health

status of sardine



Anthropogenic items in SCA (Als)
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Relation with environmental
conditions and climate
see Misic et al., 2022

In 2015, 15% of individuals of sardine and anchovy with Als (Compa et al., 2018)
Recently 60 to 70% of Als have been found in stomachs of sardine & anchovy
(Pennino et al., 2020; Rodriguez-Romeu et al., 2022)
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DNA Metabarcoding
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Anchovy

DNA Metabarcoding
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DNA Metabarcoding
Time-series not available

What about the temporal changes in diet?
Bottom-up hypothesis
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More methods to be developed
Experimental diet studies Compound specific stable isotopes (C-SIA)
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More methods to be developed

Experimental diet studies
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Trophic Position

Season
@ summer ® Autumn @ Wwint Spring
4.
3- +
1
Roses Barcelona Tarra'gona
Zone

TP =1+ (8N, - 515N~ B, /) / TDF,,

15:20

Joan Giménez

Seasonal and spatial
variation of the trophic
position of European sardine
in the NW Mediterranean
Sea using compound-specific
stable 1sotope analyses




Combination of methods

ADVANCES:

» |ncreasing studies combining methods and
species (few in ontogeny)

= Seasonally included (sometimes)

= Combination with environmental parameters and
life history traits

- Experimental
- feeding

S
T
=
<
Z
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GAPS:

= Adult and juvenile are better represented than
larvae

» Uneven distribution of studies available

= |Lack of time-series and regional intercomparison




Combination of methods
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Thoughts and reflections

Fage (1920):

“The nature of the feeding
(sardine) is certainly known in
broad terms, but it seems
essentlal to be more precise at

OFFICE SGIENTIFIQUE ET TECHNIQUE
DES PECHES MARITIMES

NOTES & MEMOIRES
N 1

L. FAGE
Assiatant au Museumn.

RAPPORT SUR LA SARDINE |

2022:

Good news! After one century we have the precision and knowledge.

The new challenges:

(1) combine methodologies/disciplines
(2) detect spatio-temporal (seasonal)
changes in trophodynamics of SPF

Gene
Cells
Tissues

Individual i Community/Ecosystem W
Physiology <-> Behaviour Abundance <-> Distribution Trophic niche <-> Functional diversity )

<]

Environmental & Oceanographic
conditions
(daily — seasonal — anual — decadal)

Global change

Management and Policy Decisions

Stakeholders

Socio-economic impacts
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Thoughts and reflections

How should we move forward in
trophic ecology of SPF in the Mediterranean Sea?

a) Implementation of monitoring program
b) Increasing studies on larval stages

c) Boost experimental studies

d) Collaboration to compare different areas

Obrigada! NP 72N

Marta Albo-Puigserver

marta.albo@ieo.csic.es
¥ @MartaAlboP _M
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Lisbon, Portugal




Anchovy

DNA Metabarcoding
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Latitudinal changes

« SCA and DNA-Metabarcoding indicate larger (more
energetic) prey in the south and higher values of 8'°N

» Trophic niche with does not present clear pattern

Bachiller et al., 2020
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