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Protozooplankton — ichthyoplankton link

PZP = Unicellular hetero-
and mixotrophic plankton

Enhance first feeding (overton etal, 2010; liing etal, 2016)

Preferred prey for first feeding (Hunt von Herbing et al.,, 2001)
Improve survival (Nagano et al, 2001)

Observations in gut content & stable isotopes (Fukami et al.,1999;

Figueiredo et al., 2005; Pepin & Dower, 2007; Denis et al., 2016)

Why is there so little knowledge?

Rapid digestion mm) difficult gut content analysis
Preservation in Formalin S8  many protists dissolve
Few data on PZP abundance and composition



Microzooplankton — ichthyoplankton link

(Hardy, 1924, modified by Dolan et al.,2013)




Atlantic herring as model species

Commercialy important species North Sea

Well studied species
Knowledge about larval physiology,

feeding, prey preferences and (ices.dk)
behaviour (e.g.llling, 2016; Spittler, 1990; Blaxter,
1965)

Autumn- and winter spawning
stock

Small prey may be of higher
importance during times of low
PI’OdUCtiVit)’ (Alvarez-Fernandez , 2015; Payne,
2013)
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Larval foraging
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(modified after Hufnagl & Peck, 201 1)



[rish Sea — Autumn spawning herring

Field data

® —,

Model
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What is the potential small sized in-situ prey field (20-300um) herring

larvae experience and how does it influence larval abundance and
growth!?

Combination of field sampling and modeling.



Irish Sea — November 2012 & 2013

|ICES coordinated herring larvae survey (NINEL) coordinated by AFBI, Belfast

GulfVI1(280um)

Abundance,
distribution &
length

Biochemistry:
RNA:DNA

Micro — and small mesozooplankton (MZP)

PUP-net (52 pm)

(52 — 300pm)

Protozooplankton (PZP)

CTD-rosette

(12 — 200pm)

Temperature: 9.9 — 12.9 °C

X

Biomass, distribution
& composition

A A
Salinity: 31.4 — 34.4 psu A
AA
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A 2013

(Bils et al., 2016)



PZP composition

» Mainly ciliates and dinoflagellates

» |3 ciliate taxa

(2) 2 (1

Strombidium spp Leegardiella ovalis i v Tintinnida

» 16 dinoflagellate taxa

Q000

o Gymnodinium spp, o Ceratium furca
Protoperidinium spp Torodinium robustum

(Bils et al., 2016)



Distribution of larvae & plankton

2012 2013

GLMM

+

+

Is there enough prey to sustain survival?

(Bils et al., 2016)




Sufficient food supply for herring larvae?

/

Copepods 200-300pm
Field vs. Model Nauplii 100-200 pm
PZP < 100 pm
| ! /
Biodcz"fir:ei;a"y " Individual based foraging and growth model
RNA:DNA (IBM)
\ v J v )
Energy gain Assimilation Metabolism

-1

Growth rate

\_ Hufnag) & Peck (2011), Hufnagl ec al. (2015) )
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Model suggests: PZP is important for larval growth!
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Conclusion

|. Small plankton is important for herring larvae and likely
other larvae under low productivity conditions

2.IBM’s need to include PZP
3.We lack data on autumn- and winter PZP community

- Potential for augmenting routine surveys for fish stock
assesment

- Simultaneous sampling of different trophic levels

Future tasks:
What are the food preferences of larvae!
What is the nutritional quality of potential prey organisms!?
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