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Understanding the underlying mechanisms
affecting growth of small pelagic fish

An experimental meta-analytical approach

Florian Berg, Marta Moyano, Jennifer Boldt, Quentin Queiros, Tomas Arnason, Martin Lindegren, and Arild Folkvord

' Frshenes and Oceans Péeches et Oceans T PER S
g 1 R =4 © [P
S A >
m Q" UIA M RINSRSHWATE b ad i

Have you conducted an experiment
with Small Pelagic Fish?

See results or
get a drink

Preliminary results
Variation in growth rates

Species

. Clupea harengus
Clupea pallasii

Mallotus villosus

0.1 0.2 0.3 0.4 05 . Sardina pilchardus
Growth rate [mm/day]

Initial GAMs indicate significant effects of temperature
and larval density, but not salinity on growth rates.
Other factors, e.g. food, need to be investigated further.

Partial effects on growth rates of Atlantic herring larvae

s(Temperature, 1.72)

12
Temperature Density [Number/Volume]

Please contact Florian Berg (florian.berg@hi.no) for further questions, suggestions, input, help, ...



Have you conducted an experiment
with Small Pelagic Fish?

Yes
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. Partial effects on growth rates of Atlantic herring larvae
Conclusion
Growth rates varied substantially

Primary factors influencing growth
 Temperature
* Food availability
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Empirical foundation for improving
parameterization to predict
responses of SPF to
environmental drivers.
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EXperiments per species
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Species

62 experiments in total
« 8 species




EXperiments per development stage

Anchoa mitchilli
Clupea harengus
Clupea pallasii
Engraulis encrasicolus
Engraulis ringens
Mallotus villosus
Sardina pilchardus
Sprattus sprattus
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Development stage




Experimental variables
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Only 5 experiments
with multiple variables

Experimental variable

Species

B Anchoa mitchilli
Clupea harengus
Clupea pallasii
Engraulis encrasicolus
Engraulis ringens
Mallotus villosus
Sardina pilchardus
Sprattus sprattus




Experimental variables

Temperature & Light -
Temperature & Food -
Salinity & Light -

Food oil -

Food & Density -
Salinity -

Growth -
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Variation on growth rates
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Anchoa mitchilli

Clupea harengus

Clupea pallasii

Engraulis encrasicolus

Engraulis ringens

Mallotus villosus

Sardina pilchardus

Sprattus sprattus
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Atlantic herring
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Temperature

Salinity
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Experimental variable

Temperature & Light -
Temperature & Food -
Salinity & Light -

Food oil -

Food & Density -
Salinity -

Growth -

Temperature -

Food -




Atl a nti C h e rri n g Temperature & Light -

Temperature & Food -

Temperature Salinity
o0

Salinity & Light -
Food oil -
Food & Density -

Growth - 5
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Atlantic herri ng Temperature & Light -

Temperature & Food -
Salinity & Light -
Food oil -

Food & Density -
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Experimental variable

Growth -
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Atlantic herring
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Atlantic herring
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Food as experimental variable
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Food as experimental variable

Anchoa mitchilli Clupea harengus

Engraulis encrasicolus Sardina pilchardus
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Food as experimental variable

Anchoa mitchilli Clupea harengus
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Food as experimental variable

Anchoa mitchelli Clupea harengus

s(Food, 1.00)
s(Food, 1.85)

o)
Food

Engraulis encrasicoluss

s(Food, 1.00)




. Partial effects on growth rates of Atlantic herring larvae
Conclusion
Growth rates varied substantially

Primary factors influencing growth
 Temperature
* Food availability
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Empirical foundation for improving
parameterization to predict
responses of SPF to
environmental drivers.
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Please feel free to contact me:

florian.berg@hi.no

Questions
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