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Herbivorous pelagic North Sea food web
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Multitrophic pelagic North Sea food web

Continuous plankton recorder

Phytoplankton

2

Meroplankton /7 Holoplankton

==

Table 1. Echinoderm larvae and copepods in the North Sea.
Data are means (+SD) of annual total values in the Continu-
ous Plankton Recorder (CPR) database for copepods and
echinoderm larvae for five 5 yr periods within the area 51 to
61°N, 3°W to 11°E, from 1949 (first year for which data were "%

available for echinoderms) to 2002

Echinoderm larvae Copepods

1949-1953
1965-1969 174.5 (46.0) 646.6 (77.6)
1981-1985 220.1 (169.4) 534.5 (220.2)
1988-1992 268.4 (797 629.0 (71.6

1998-2002 620.2 (87.6) 457.6 (19.2)
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Multitrophic pelagic North Sea food web
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Meroplankton
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Multitrophic pelagic North Sea food web
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Designing a novel plankton £

Mmonitoring programme s

 |Integrate zooplankton monitoring into existing monitoring

programmes to link data with higher and lower trophic levels: =

CIEM

« Match methodology with existing surveys of neighbouring

countries _
§

« Using innovative techniques:
Microscope Meta- Sample Onboard

ID barcoding scans imaging




Onboard Plankton Imaging S
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Onboard Plankton Imaging S

Holoplankton (|ncI gelatlnous)

Hydrozoan jellyfish (hydrozoa)

Comb jellyfish (ctenophora)

\JK“

Mysid shrimps (mysida)

Appendicularians (larvacea)

Q
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= ia = Dinoflagellates (mainly sea sparkle Noctiluca)

Eggs and larvae of fish

Meroplankton

Larvae of sea stars(Asteroidea) Larvae of brittle stars
(ophiuridae)




})@J“r” ""3’2/ a’hu

-
_.n
=
-
T
a*
5
bl
i -

gy rrT

85 ® @0 AP

v
At
‘i"'{‘lﬁﬁ'\!@f *
;Q PERRLSE 8 e,
BB oy
'F@AN e




Copepods
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1. Monitoring container on-board Zirfaea
2. Additional net sampling during the Zirfaea monitoring cruises

3. Zooplankton sampling at the NIOZ jetty (Marsdiep) for high temporal resolution



1. Monitoring container on-board Zirfaea
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2. Additional sampling during the Zirfaea monitoring cruises TS
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WP2 net for small zoplankton | . fli
Ring net for gelatinous zooplankton
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Multitrophic pelagic North Sea food web
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PhD project PhD project PhD project
Transfer of zooplankton Role of meroplankton Future state
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Transfer of zooplankton biomass to higher trophic levels
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Predicting the composition of zooplankton in the future North Sea

{ 1951-2000 : s { 2081-2100 :

Ties Maris
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Transfer of zooplankton biomass to higher trophic levels l

Step 1: Determine the trophic structure of Step 2: Diet composition and zooplanktd o,
zooplankton in the North Sea predation by pelagic fish and jeffyfish™ ',“‘ /y
\‘.\N fn

{ * Goal: estimate zooplankton community ] { Goals: describe taxonomic composition of fish an

composition, biomass, trophic structure . :
P P gelatinous zooplankton diets:

» distribution, abundance, biomass:

« plankton nets, PI-10, ISIIS Fish and jellyfish samples:

« community composition: » diet composition
* metabarcoding, Zooscan
* trophic position:
- stable isotope signatures (bulk Sl, * trophic position:
CSIA) * tissue samples (stable isotope)

* gut contents (metabarcoding)




Transfer of zooplankton biomass to higher trophic levels
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Step 3: Linking predator-prey distribution patterns and predation of ' \\\_:g)
zooplankton by pelagic fish and jellyfish

* How is carbon/energy transferred in a
multitrophic food web?

- prey « predator spatiotemporal overlap
- abundance/ biomass

- transfer efficiency from phytos — fish
- predator-prey body mass ratios (PPMRs)

« Goals: Quantify energy fluxes within the
North Sea multitrophic food web

Hannah Kepner

hannah.kepner@nioz.nl



Investigate the trophic role of meroplankton in the Dutch North Sea

73

Ste p 1 St e p 2 NOORDZEEOVERLEG #,a® f
*  Which are main meroplankton species? *  How much phytoplankton is cleared by meroplankton?™ &
* How is the seasonality of meroplankton biomass? » Grazing experiments

* Where is main area of meroplankton?
* Do meroplankton groups vertical migrate?

» Field sampling (metabarcoding; Al image recognition)

Sample Filtration Diluent Dilution experiments

01 Prefiltered -\ Mix a proportion F of seawater...

whole
seawater
(WSW)
Pz . 3
@ Filter Filtered P+0.1Z P+0.5Z 1(P+2)

seawater
O\ B 7| ||

el
Proposed method I ‘ 4 ‘

\ | I ) FilteroutZ

...with proportion (1-F) of the diluent.

Beckett & Weitz 2017



Investigate the trophic role of meroplankton in the Dutch North Sea

Step 3

A\ %4

How efficient is the transfer of om through
meroplankton?

How does zooplankton composition influence the
transfer?

Mesocosm experiments

Stable isotope tracers

813C6i>< 815N

;
&
S K

)\
7 \L

Step 4

YV YV VY

Trophic level

S
ov",(\' Ay
L7 )n’

NOORDZEEOVERLEG & j)r
%

s /5T

\\\—:ﬂ 4
Is meroplankton an important food source for fish and gelatinous predators?

Which trophic level does meroplankton inhibit?

Gut content analysis

Stable isotope analysis

Linear inversed modelling

Congers
Small yellow croaker ilefish is
3
Anchovy enthic fishes
entho
7 : A\ -
2 Link Biomass Zooplankton
0
i 85 t/km’
0 @0 t/km’
1
Phytoplankton Detritus

Gao et al. 2021



Predicting the compositon of zooplankton in the future North Sea

Important predictors for zooplankton spatial
distribution will be determined based on
historical zooplankton data from the
Continuous Plankton Recorder (1995-2021)

Also looking at the ability of image-based
monitoring data to create statistical models!

CPR data

(1995-2021)
in North Sea

Subregions

Mean abd m

NOORDZEEOVERLEG 0,(\:

Abundance trends

& & & & 80 & 0 8 & B

* e @ @

2
ﬁl

Dogger Bank

East Coast (permanently mixed) 1
East Coast (permanently mixed) 2
Eastern Morth Sea

Elbe plume

Ems plume

German Bight central

Humber plume

Intermittently Stratified 2

MNorthern North Sea

MNorwegian Trench

Outer Coastal DEDK

Rhine plume

Scottish Sea

Southern Morth Sea

Thames plume

NA

Predicted Observed

1995 2000 2005 2010 2015 2020

Holland 2024 STE




Predicting the compositon of zooplankton in the future North Sea ﬁ*}‘;
Ties Maris NOORDZEEOVERLEG $a% L
a Predicted T gor(24.7°C) % ST l)l;

s a1 |Holste & Peck ¢

@ Trial 2

a meanc:se) | 2006 MB

45

* Predictive models will be supplemented with other methods
of determing species habitat suitability, such as

d)
8 8

g

e Literature review

 Mesocosm experiments

Egg Production (# eggs female™
5 B

-
o

 Heatwave experiments

. . . ° 100 %
* Combining these methods allows us to predict future 5 o} vonay
suitable habitat for key zooplankton species ol
Habitat suitability TLY, P YL, ] C-24°C
= e & 1-20°C
P —28°C
ml PP-32°C

G lale -
R EEE

T T T f 1
20°N RN°N AN°N BN°N AN°NL 7N°N

R

2081-2100 |
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Susanne Wilken Dick v Oevelen (3)
Phytoplankton Zooplankton &

Eleonora Puccinelli gelatinous

Phytoplankton grazing

Phytoplankton Zooplankton Pelagic fish
peicoory producers)

Bram v Prooijen [FSiNs -
Water column particles . ‘k

Peter Kraal Demersal fish
Nutrient exchange
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