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ABOUT THE SOUTH ATLANTIC ENVIRONMENTAL RESEARCH INSTITUTE (SAERI)

The South Atlantic Environmental Research Institute (SAERI) is an academic organisation conducting
research in the South Atlantic from the tropics down to the ice in Antarctica. SAERI's remit includes the
natural and physical sciences. It aims to conduct world class research, teach students, and build capacity
within and between the United Kingdom'’s South Atlantic Overseas Territories. Its mission is to advance
environmental understanding in the South Atlantic through research excellence and innovative scienfific
leadership. SAERI was a Falkland Islands Government initiative and operated as an arm’s length
government department from 2012 in July 2017.

QOur vision is o be an internationally recognised academic institute with its main base in the Falkland
Islands, operating in the South Atlantic from the equator down to the ice in Antarctica, conducting world
class natural and physical science research, teaching students, and building capacity within and
between the UK South Atlantic Overseas Territories.

Strategically, SAERI aims to be a world-class research institute that teaches students and builds capacity
within and between the South Atlantic Overseas Territories. In order o achieve that it must be:

1. Projectoptimised -by operating as a streamlined and efficient organisation through the Focal Areas;
2. Fully funded - Falklands registered limited company is able to fund SAERI overheads, ensuring SAERI

ultimately becomes fully financially independent from Falkland Islands Government and by ensuring
that all grant applications (where possible) contain cost of seat coverage; and

3. The holder of proprietary environmental knowledge of the South Atlantic — by continuing to provide
the research expertise offered to date.
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1. INTRODUCTION

Zooplankfon are a diverse group of organisms. They consist of species that spend their entire lives as
plankton (e.g., copepods, amphipods, chaetognaths), and species that are planktonic during only the
larval stage of their life cycle (e.g., squid paralarvae, fish larvae). They are an important component of
the food web base, contain various feeding guilds (from suspension feeders and grazers to predators),
phyla, and sizes (van der Grient et al,, 2023). In high-latitude marine environments, the zooplankton
community is often made up of gelatinous organisms, crustaceans, pteropods, and chaetognaths
(Longhurst, 1985; Pakhomov and Perissinotto, 1996). Their seasonal abundance and biomass follow
peaks in primary production (Sabatini et al., 2016).

The role of zooplankton community, including in ferms of abundance, biomass, and species composition
through the seasons is currently poorly understood for the Falkland Islands. It is known that the most
abundant zooplankton groups include krill, lobster krill (Grimothea gregaria), copepods, amphipods
(especially the hyperiid amphipod 7hemisto gaudichaudii, jellyfishes, and comb jellies (Arkhipkin et all.,
2012). Lobster krill and 7. gaudichaudii are considered key species in the food web. However, there is
limited information regarding seasonal and spatial differences in the zooplankton community structure.
The connection between inshore-offshore communities via ontogenetic migration is also not well
characterised. This is the current topic of an ongoing PhD studentship, developed through the current
project. This report presents the initial first results of a zooplankton survey program being conducted by
SAERI and in support of the PhD project.

The aims of the survey program are to (1) characterise the Falkland Islands coastal macrozooplankton
community in (i) abundance, (i) biomass, and (i) species composition in space and time, and (2)
determine when fish species use the coastal waters during their larval stage, and specifically which
offshore fish species use the coastal waters as nursery habitat.
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2. METHODS

Zooplankton surveys were conducted on the RV Jack Sollis east off Kidney Island (ZP1), north of Mengeary
Point (ZP2), and on the northside of Port William (ZP3), East Falkland (Figure 1), using bongo nets with 300
and 500 um mesh sizes (Figure 2). Each survey sampled the three main stations (ZP1, ZP2, and ZP3), which
were replicated three times each (R1, R2, and R3) on each survey day. A CTD sample was taken after each
R3 of each station.

Date survey 51°37.2'

03/12/2022
05/03/2023
06/10/2022
— 12/09/2022
13/02/2023
— 13/05/2023
— 19/10/2022
— 28/06/2023
— 30/06/2023

0 250 500 m
[ S

51°384'S

57°45.6'W 57°44 4'W 57°43.2'W )
Figure 1.

Map of the zooplankton (ZP) transects (lines) and CTD (circles) samples for the three general areas (ZP1, ZP2, and ZP3) sampled.
Each survey consisted of three transect replicates and one CTD for each general zooplankfon area. Note that there were no
CTD samples taken on 3/12/2022.

Surveys were planned to occur monthly since September 2022, but weather conditions meant this was
not always possible. Trawl time varied through the season as biomass in the water column varied. That
is, spring biomass was very high, and the nets were quickly clogged with phytoplankton and thus trawl
fime was taken as 5 minutes to avoid backwash. When biomass was low, trawl tfime was taken as 10
minuftes.

Figure 2. Sampling of zooplankton in the surface waters. The bongo nets are ready for deployment (left). Bongo net recovery
during spring (middle) showing the coloration common in this season because of the phytoplankton bloom. Materials used
for processing the samples on board (right) are ready for when the samples come on board.
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Samples were filtered on board (Figure 2); fish larvae and lobster krill (Figure 3) were picked out of the
samples before preservation for further analyses. Depending on the amount of biomass, the remainder
of the samples were split for ethanol and formalin preservation, with the formalin preservation being
prioritised. Ethanol samples were reserved for metabarcoding purposes performed at the University of
Aberdeen, Scotland,-United—Kingdom—for a later date. Formalin samples were used for fraditional
faxonomic species idenfification. Individuals were being identified, counted, and weighted. This work is
still ongoing. Initial results of the fraditional tfaxonomy community analyses are reported here. Results
may change as progress is made in identification by the PhD student.

Figure 3. A juvenile lobster krill (Grimothea gregaria) caught in one of the bongo nets (left). Samples are preserved for later
analyses (right).

SOUTH ATLANTIC ENVIRONMENTAL RESEARCH INSTITUTE www.south-atlantic-research.org 3
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3. RESULTS

Currently, 8 surveys have been conducted (Appendix A), with more planned. Species enumeration and
weighing has been conducted for 28 stations, covering 45 nets (Table 1). These samples are, however,
not finalised yet and several individuals are verified for identification. Depending on the month, the
samples were visually very different (Figure 4). Below the abundance and biomass are detailed. Note that
these numbers have not been corrected for the volume of water filtered.

Figure 4. Spring samples could see green when coming on board (far left), while changing to a red colour later in the year
(middle left). Numbers of individuals could be high in the nets, but in some cases, it was mainly made up of one species such
as lobster krill (middle right), while in other months a larger diversity could be seen (far right).

Table 1. 45 Net samples that have been analysed. Shading has aid in recognition when both net mesh
size samples have been analysed or not.

SOUTH ATLANTIC ENVIRONMENTAL RESEARCH INSTITUTE

Net mesh size

Date Station ID (m) Abundance Species richness  Weight (g)
19/10/2022 JS_25 7ZP1 R1 500 614 10 16.3
19/10/2022 JS_25 7ZP1 R1 300 364 10 24.1
19/10/2022 JS_26_ZP1 _R2 500 453 10 12.3
19/10/2022 JS_33_ZP3 R1 300 248 13 6.6
19/10/2022 JS_34_7ZP3 R2 500 808 8 26.0
03/12/2022 JS_42 7P2_R2 500 699 7 14.1
03/12/2022 JS_42 7ZP2_R2 300 976 16 15.0
03/12/2022 JS_46_ZP3_R2 300 284 18 19.2
03/12/2022 JS_47 ZP3_R3 500 289 16 3.5
03/12/2022 JS_47_ZP3_R3 300 254 15 6.9
13/02/2023 JS_49 ZP1_R1 500 629 22 3.4
13/02/2023 JS_49 7ZP1 R1 300 192 10 233
13/02/2023 JS_50_ZP1 R2 500 293 13 2.4

www.south-atlantic-research.org



http://www.south-atlantic-research.org/

PRELIMINARY RESULTS ON ZOOPLANKTON SEASONALITY
IN FALKLAND ISLANDS COASTAL WATERS

30/10/2023 - JESSE VAN DER GRIENT

13/02/2023
13/02/2023
13/02/2023
13/02/2023
13/02/2023
13/02/2023
13/02/2023
13/02/2023
13/02/2023
13/02/2023
13/02/2023
13/02/2023
13/02/2023
13/02/2023
13/02/2023
05/03/2023
05/03/2023
05/03/2023
05/03/2023
05/03/2023
05/03/2023
05/03/2023
05/03/2023
13/05/2023
13/05/2023
13/05/2023
13/05/2023
13/05/2023
13/05/2023
13/05/2023
13/05/2023
13/05/2023

JS_50_ZP1_R2
JS_51_ZP1_R3
JS_51_ZP1_R3
JS_53_ZP2_R1
JS_53_zP2_R1
JS_54_ZP2_R2
JS_54_ZP2_R2
JS_55_ZP2_R3
JS_55_ZP2_R3
JS_57_zP3_R1
JS_57_zP3_R1
JS_58 ZP3_R2
JS_58 ZP3_R2
JS_59 ZP3_R3
JS_59 ZP3_R3
JS_61_zP1_R1
JS_62_ZP1_R2
JS_65_ZP2_R1
JS_65_ZP2_R1
JS_66_ZP2_R2
JS_66_ZP2_R2
JS_69_ZP3_R1
JS_69_7ZP3_R1
JS_73_ZP1_R1
JS_75_zP1 _R3
JS_75_zP1 _R3
JS_77_ZP2_R1
JS_77_ZP2_R1
JS_78_ZP2_R2
JS_79_ZP2_R3
JS_82_7P3_R2
JS_83_ZP3_R3

300
500
300
500
300
500
300
500
300
500
300
500
300
500
300
500
500
500
300
500
300
500
300
300
500
300
500
300
500
500
500
500

397 11
264 10
375 18
158 15
206 9
303 10
493 18
132 7
243 15
113 10
149 11
102 12
166 14
157 14
652 15
181 12
667 13
307 9
531 16
522 17
1416 23
567 24
137 14
222 16
72 9
175 13
37 11
149 14
36 11
101 13
47 12
73 11

16.9
1.9
12.4
3.0
30.5
3.0
29.0
1.4
213
0.7
5.3
0.9
2.9
1.2
10.1
9.6
21.0
10.6
7.7
11.2
10.1
6.3
11.3
4.8
1.4
4.2
0.5
2.2
0.5
1.6
1.3
1.6

Table 2. Summary statistics based on number of zooplankton individuals caught, zooplankton species,

and biomass of zooplankton for the two different net sizes for each station.

300 um 500 um
Metric Station Min-Max Mean (SD) Min - Max Mean (SD)
Individual ZP1 175-397 287.5(101.6) 72-667 396.6 (226.1)
/P2 149 - 1416 573.4(466.3) 36-699 255.0 (228.4)
ZP3 137-652 270.0(178.0) 47 -808 269.5 (275.7)
Species ZP1 10-18 13.0 (3.3) 9-22 12.4 (4.2)
Richness  ZP2 9-23 15.9 (4.2) 7-17 11.1 (3.4)
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ZP3 11-18 14.3 (2.1) 8-24 13.4 (4.9)
Biomass  ZP1 42-24.1 14.28(8.70) 1.4-21.0 8.53(7.48)
(g) ZP2 2.2-30.5 16.55(10.8) 0.5-14.1 5.11(5.30)

ZP3 29-19.2 890(5.33) 0.7-26.0 5.18(8.61)

Number of individuals

Stations differed in the minimum, maximum and mean number of individuals caught in the two different
net sizes (Table 2). Trends in abundance over time for the 300-um nets are not clear because of lack of
coverage and replication in the samples that have currently been analysed (Figure 5). However, it is
expected that this willimprove as more samples are analysed. In addition, seasonal frends may become
more apparent as new samples are collected and over a longer period of time.

10004
Station
—— ZP1
- ZP2
—— ZP3

Number of individuals

o
=
o

Jan Apr
Date

Figure 5. Number of macrozooplankton individuals over time for the 300-um net samples. Note that these numbers have not
been corrected for the volume of water filtered.

Trends in the 500-um net samples are somewhat more apparent, and specifically potential frends for
ZP2 and ZP3 are apparent (Figure 6). Both stations show a somewhat similar trend, with higher
abundances in spring and late summer, while abundances may drop in late spring/early summer, and
in late autumn, although the magnitudes in the peaks and troughs vary. ZP1 shows no change between
spring and summer which is expected to be an artefact of the samples analysed rather than a frue trend.
Again, as more samples are analysed, it is expected that ZP1 will show a similar trend to the other two
stations.
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Figure 6. Number of macrozooplankton individuals over time for the 500-um net samples. Note that these numbers have not
been corrected for the volume of water filtered.

Species richness

Stations differed in the minimum, maximum and mean number of species caught in the two different net
sizes (Table 2). The species richness over time for the 300-pum net samples are currently not showing any
clear trends, although there is a hint of an increase in mid-summer in ZP2, but this needs to be further
verified with more data (Figure 7). Likewise, the steady increase in species richness over time for ZP1 s likely
also an artefact of the samples investigated rather than a true trend.

50

40

Station
—~ ZP1
- ZP2
- ZP3

Species Richness
8

20

104

Jan Apr
Date

Figure 7. Number of macrozooplankton species over fime for the 300-pum net samples.
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The species richness trends for the 500-pum net samples do show more variation, and between stations
the patterns are (currently) very different from one another (Figure 8). Station ZP1 shows a unimodal trend,
with the peakin richness mid spring to early summer, while station ZP2 shows an increase with a flattening
frend for late summer/early autumn. ZP3 has a bimodal distribution with a peak in species richness in
spring and autumn, with the highest peak in autumn. These values will be verified in the future.

204
Station
- ZP1
- ZP2
- ZP3

Species Richness
o

104 =

Jan Apr
Date

Figure 8. Number of macrozooplankton species over tfime for the 500-pm net samples.

Biomass

Stations differed in the minimum, maximum and mean biomass caught in the two different net sizes
(Table 2). Trends in biomass for the 300-um net samples show varies trends per station (Figure 9). Station
ZP1 shows a decline in biomass over time, likely because of which samples have been analysed rather
than a true trend. Stations ZP2 and ZP3 show frends, with a peak in biomass for ZP2 in summer, while ZP3
shows a peak in biomass in late spring/early summer, a decline over summer, with an upward frend
again late summer.

SOUTH ATLANTIC ENVIRONMENTAL RESEARCH INSTITUTE www.south-atlantic-research.org 8
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.
301

Station
~ ZP1
s 22
- 7ZP3

Date

Figure 9. Biomass of macrozooplankton community over time for the 300-pm net samples. Note that these values have not
been corrected for the volume of water filtered.

Trends in biomass for the 500-um net samples vary over time although all three stations follow a
somewhat similar tfrend of high biomass in spring, followed by a decline in biomass in summer, with @
second peak late summer/early autumn (Figure 10). The second peak may be of similar height as the first
peak or lower, although additional sample analyses is needed to draw firm conclusions.

\

201

Station
- ZP1
-~ ZP2
—— ZP3

Biomass (g)

Date

Figure 10. Biomass of macrozooplankton community over time for the 500-um net samples. Note that these values have not
been corrected for the volume of water filtered.

Preliminary community composition

Common groups that occurred in the nets included zoea, lobster krill juveniles, fish larvae, euphausiids
and arrowworms (Chaetognatha). Often, the zoea made up the largest group and they are further
investigated to determine what species and stage they are. Notable was the March 2023 survey which

SOUTH ATLANTIC ENVIRONMENTAL RESEARCH INSTITUTE www.south-atlantic-research.org 9



http://www.south-atlantic-research.org/

PRELIMINARY RESULTS ON ZOOPLANKTON SEASONALITY
IN FALKLAND ISLANDS COASTAL WATERS

30/10/2023 - JESSE VAN DER GRIENT

included many ctenophores in the ZP1 and ZP2 replicates. In the December 2022 sample, the ZP1 replicates
included many 7hemisto gaudichaudii(an amphipod) and euphausiids, while the ZP2 replicates of that
same day sampled a lobster krill swarm. Many fish larvae were present in the Spring samples, although
this group does occur in many samples throughout the year in low numbers, and likely different species.
This is being investigated further using genetic analyfic methods at the University of Aberdeen. As several
individuals are further investigated for species identification, and many more samples are being
analysed, no further community description is given here. Samples tfaken in March and June included
pieces of drift kelp and resulted in the capture of a sea star (Figure 11). These samples will be checked to
ensure that only tfraditional zooplankton species are included and no kelp-associated animals.

Figure 11. Bongo net samples from late autumn and early winter could turn up pieces of drift kelp in the samples (left), which
could furn up unusual species for zooplankton surveys (right) — which were not included in the community analyses.
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4. CONCLUSIONS

Seasonal trends in abundance, species richness and biomass are discernible, but whether these trends
will hold as more samples are analysed remains to be determined. Different patfterns may be present
between the two different net sizes, indicating that these may sample somewhat slightly different
communities. Sample collection will continue to May/June 2024, and this time trend will provide more
insightin the consistency of the macrozooplankfon trends for abundance, biomass, and species richness.
In addition, once species idenftification is defermined finished, community analyses to defermine whether
replicates within stations are more similar to each other than to other stations, whether stations ZP1 and
ZP2 are more similar to each other than ZP3, and whether samples in similar months between years are
showing more similar communities. Further, environmental influences on the community data will be
determined via the analyses of the CTD data.
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6. APPENDIX A
Table Sl. Station data at the start of each zooplankton (ZP) survey conducted.
Station Date Activity Start
Trawl
Latitude Longitude  Depth Time speed
JS 1 ZP1 R1  12/09/2022 ZP 51°37.484 57°44.347 235 09:40 2.3
JS 2 ZP1 _R2  12/09/2022 ZP 51°37.440 57°44.394  22.3 10:30 2.4
JS 3 ZP1_R3  12/09/2022 ZP 51°37.454 57°44.453 25.1 11:19 2.5
JS_4 CTD 12/09/2022 CTD 51°37.579 57°44.070 29.2 12:30
JS 5 ZP1 R1  12/09/2022 ZzP 51°37.897 57°44.561 25.2 12:29 2.3
JS 6 _ZP1 _R2 12/09/2022 2ZP 51°37.802 57°44.517 22.6 13:15 2.3
JS_ 7 ZP1_R3  12/09/2022 2ZP 51°37.857 57°44.323 24.6 14:10 2.1
JS_8_CTD 12/09/2022 CTD 51°37.978 57°44.041 26.9 14:25
JS 9 ZP1 R1 12/09/2022 2ZP 51°38.956 57°43.655 28.3 15:13 2.3
JS_10_ZP1_R2 12/09/2022 2ZP 51°38.899 57°44.613 24.7 15:50 2.2
JS_ 11 7ZP1_R3 12/09/2022 2ZP 51°39.026 57°43.622  30.7 16:25 1.8
JS_12_CTD 12/09/2022 CTD 51°38.946 57°44.092 27.3 16:40
JS_ 13 7ZP1_R1 06/10/2022 2ZzP 51°37.453 57°44.449 215 09:31 2.2
JS_ 14 7P1_R2 06/10/2022 2ZzP 51°37.449 57°44.457  22.2 10:24 2.2
JS_15 7ZP1_R3 06/10/2022 2zP 51°37.450 57°44.480 21.3 11:09 2.2
JS_16_CTD 06/10/2022 CTD 51°37.507 57°44.111 341 12:00
JS_ 17 _7ZP1_R1 06/10/2022 2ZzP 51°37.847 57°44.300 26.5 12:10 2
JS_ 18 7ZP1_R2 06/10/2022 2zP 51°37.819 57°44.480 26.5 13:01 2.2
JS_ 19 7ZP1_R3 06/10/2022 2zP 51°37.818 57°44.357 25.6 13:54 2.2
JS_20_CTD 06/10/2022 CTD 51°38.034 57°43.796  29.8 14:10
JS 21 7ZP1 R1 06/10/2022 2zP 51°38.896 57°43.866 25.4 14:45 2.1
JS 22 7P1_R2 06/10/2022 ZzP 51°38.978 57°43.593  26.0 15:21 25
JS 23 7ZP1_R3 06/10/2022 2zP 51°38.996 57°43.998 30.0 15:58 2.1
JS_24 CTD 06/10/2022 CTD 51°39.000 57°43.980 29.6 15:38
JS 25 7ZP1_R1 19/10/2022 2zP 51°37.422 57°44.399 239 09:24 2.2
JS 26_7ZP1_R2 19/10/2022 2zP 51°37.428 57°44.427 23.3 10:35 2.2
JS 27 7ZP1_R3 19/10/2022 2zP 51°37.465 57°44.405 24.5 11:29 2.2
JS_28 CTD 19/10/2022 CTD 51°37.538 57°44.270 19.6 11:40
JS 29 7P1_R1 19/10/2022 2zP 51°37.885 57°44.4570 23.1 12:15 2.2
JS_30_ZP1_R2 19/10/2022 zP 51°37.828 57°44.570 22.8 13:08 2.1
JS 31 _7ZP1_R3 19/10/2022 2zP 51°37.887 57°44.468 23.4 14:05 2.4
JS_32_CTD 19/10/2022 CTD 51°37.428 57°44.427 254 14:54
JS 33 7ZP1_R1 19/10/2022 2zP 51°39.002 57°43.800 30.8 15:08 2
JS 34 7P1_R2 19/10/2022 2zP 51°39.022 57°44.421 26.4 15:41 2.3
JS 35 7ZP1_R3 19/10/2022 2zP 51°39.012 57°44.899 29.9 16:16 13
JS_36_CTD 19/10/2022 CTD 51°39.076 57°43.717 26.3 15:57
JS 37 _ZP1 _R1 03/12/2022 2zP 51°37.446 57°44.450 22.1 09:00 2.6
JS 38 7ZP1_R2 03/12/2022 2zP 51°37.440 57°44.407 23.7 09:55 2.3
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JS_39 7ZP1_R3 03/12/2022 ZzP 51°37.421 57°44.341 235 10:59 2.3
JS_40_CTD 03/12/2022 CTD NA NA NA NA
JS_41_7P1_R1 03/12/2022 ZzP 51°37.906 57°44.419 21.3 12:01 2.1
JS_42_7P1_R2 03/12/2022 ZP 51°37.888 57°44.428 22.9 13:00 2.3
JS_43_7ZP1_R3 03/12/2022 zP 51°37.857 57°44.509 22.6 13:48 2.3
1S_44_CTD 03/12/2022 CTD NA NA NA NA
JS_45_7P1_R1 03/12/2022 ZzP 51°38.901 57°43.887 25.5 14:42 2.6
JS_46_7ZP1_R2 03/12/2022 ZP 51°38.818 57°44.324 18.7 15:54 2.1
JS_47_7ZP1_R3 03/12/2022 ZP 51°38.823 57°44.315 20.8 16:52 2.3
JS_48_CTD 03/12/2022 CTD NA NA NA NA
JS_49_7P1_R1 13/02/2023 ZP 51°37.421  57°44.401 23.8 06:56 2.1
JS_50_ZP1_R2 13/02/2023 ZP 51°37.440 57°44.497 20.5 07:52 2.2
JS_51_7P1_R3 13/02/2023 ZP 51°37.448  57°44.514 20.1 08:33 2.2
JS_52_CTD 13/02/2023 CTD 51°37.532  57°44.237 20.2 08:49
JS_53_7ZP1_R1 13/02/2023 ZP 51°37.877 57°44.570 213 09:16 2.1
JS_54_7P1_R2 13/02/2023 ZP 51°38.193  57°43.997 23.1 10:04 2
JS_55_7ZP1_R3 13/02/2023 ZP 51°37.906  57°44.521 18.8 10:52 2.2
JS_56_CTD 13/02/2023 CTD 51°38.003  57°44.205 24.2 11:07
JS_57_7ZP1_R1 13/02/2023 ZP 51°38.917  57°43.66 28.0 11:54 2.3
JS_58_7ZP1_R2 13/02/2023 zP 51°38.891  57°44.415 25.6 12:42 2.2
JS_59 7P1_R3 13/02/2023 zP 51°38.847  57°44.177 23.8 13:21 2.2
JS_60_CTD 13/02/2023 CTD 51°38.918 57°43.894 26.5 13:37
JS_61_7ZP1_R1 05/03/2023 zP 51°37.486  57°44.263 27.1 08:08 2
JS_62_7P1_R2 05/03/2023 zP 51°37.454  57°44.511 20.1 09:04 1.9
JS_63_7ZP1_R3 05/03/2023 zP 51°37.455  57°44.481 20.4 09:54 2.3
JS_64_CTD 05/03/2023 CTD 51°37.714  57°44.50 27.3 10:08
JS_65_7ZP1_R1 05/03/2023 zP 51°37.880  57°44.548 20.5 10:44 2.3
JS_66_7ZP1_R2 05/03/2023 zP 51°37.896  57°44.558 19.3 11:32 2.3
JS_67_7ZP1_R3 05/03/2023 zP 51°37.897  57°44.699 20.2 12:22 2.3
JS_68_CTD 05/03/2023 CTD 51°38.993  57°44.179 24.0 12:37
JS_69_7ZP1_R1 05/03/2023 zP 51°38.909 57°43.664 26.6 13:18 1.8
JS_70_ZP1_R2 05/03/2023 ZzP 51°38.889  57°44.897 22.1 14:21 2.3
JS_71_7ZP1_R3 05/03/2023 ZzZP 51°38.923  57°43.811 26.5 15:10 2.1
JS_72_CTD 05/03/2023 CTD 51°38.833  57°44.371 20.9 15:24
JS_73_7ZP1_R1 13/05/2023 ZP 51°37.428 57°44.173 32.2 09:53 2
JS_74_7P1_R2 13/05/2023 ZP 51°37.442  57°44.216 31 10:35 1.9
JS_75_7ZP1_R3 13/05/2023 ZP 51°37.468  57°44.152 32.4 11:13 2.2
JS_76_CTD 13/05/2023 CTD 51°37.410 57°44.061 34.6 10:02
JS_77_7ZP1_R1 13/05/2023 ZP 51°37.890 57°44.420 22.5 11:51 2
JS_78_7ZP1_R2 13/05/2023 ZP 51°37.912  57°44.330 24.0 12:25 1.5
JS_79_7P1_R3 13/05/2023 ZP 51°37.901 57°44.338 23.5 13:03 2
JS_80_CTD 13/05/2023 CTD 51°38.176  57°43.821 26.5 12:41
JS_81_7P1_R1 13/05/2023 ZP 51°38.956  57°43.702 29.5 13:49 1.5
JS_82_7P1_R2 13/05/2023 ZP 51°39.100 57°43.774 30.3 14:26 1.9
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JS_83_7ZP1_R3 13/05/2023 ZzP 51°39.091 57°43.602 30.8 15:00 2.6
JS_84_CTD 13/05/2023 CTD 51°39.143  57°44.169 28.7 14:42

JS_85_7P1_R1 28/06/2023 ZP 51°37.508 57°44.306 15.8 09:41 2.2
JS_86_7ZP1_R2 28/06/2023 ZP 51°37.434 57°44.465 21.3 10:23 2.1
JS_87_7P1_R3 28/06/2023 ZP 51°37.436 57°44.467 21.7 11:02 2.3
JS_88_CTD 28/06/2023 CTD 51°37.598 57°44.169 24.5 11:21

JS_89_7ZP1_R1 28/06/2023 ZP 51°37.863 57°44.460 22.6 11:44 2.4
JS_90_ZP1_R2 28/06/2023 ZP 51°37.903 57°44.450 20.6 12:23 2.4
JS_91_7P1_R3 28/06/2023 ZP 51°37.874 57°44.535 215 12:58 2.4
JS_92_CTD 28/06/2023 CTD 51°38.086 57°44.151 23.8 13:15

JS_93_7ZP1_R1 30/06/2023 ZP 51°38.848 57°44.745 219 11:36 2.3
JS_94_7P1_R2 30/06/2023 ZP 51°38.829 57°44.705 19.1 12:10 2.4
JS_95_7ZP1_R3 30/06/2023 ZP 51°38.835 57°44.727  20.2 12:36 2.2
JS_96_CTD 30/06/2023 CTD 51°38.858 57°44.154 24.3 12:50

Table S2. Station data at the end of each zooplankton (ZP) survey conducted.
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Station End Water filtered (L)
Latitude Longitude Depth Time 500 um 300 um
JS 1 ZP1 R1 51°37.6814 57°44.323 31.0 09:50 183384 201467.7
JS 2 ZP1 R2 51°37.666 57°43.851 31.2 10:40 164706 391134.3
JS 3 ZP1 R3 51°37.675 57°44.014 29.6 11:29 185931 177525.9
JS_4 CTD
JS 5 ZP1 R1 51°38.275 57°44.104 28.3 12:40 167253 185591.4
JS 6 ZP1 R2 51°38.090 57°43.812 28.1 13:27 224390.7 220824.9
JS 7 ZP1 R3 51°38.073 57°43.860 28.1 14:20 168271.8 167847.3
JS_8 CTD
JS 9 ZP1 R1 51°38.903 57°44.426 25.4 15:23 187204.5 197392.5
JS 10 _ZP1 R2 51°38.909 57°43.948 25.3 16:00 177186.3 183808.5
JS 11 ZP1 R3 51°38.946 57°44.214 26.5 16:35 179988 183384
JS_12_CTD
JS 13 7ZP1 R1 51°37.529 57°43.760 36.5 09:41 179818.2 190006.2
JS 14 7ZP1 R2 51°37.550 57°43.924 33.7 10:34 160970.4 166573.8
JS 15 7ZP1 R3 51°37.535 57°43.826 35.2 11:19 187883.7 187119.6
JS_16_CTD
JS 17 ZP1 R1 51°38.034 57°43.835 29.2 12:20 177186.3 161904.3
JS 18 ZP1 R2 51°38.064 57°43.842 29.5 13:11 195015.3 192553.2
JS 19 ZP1 R3 51°38.022 57°43.844 29.9 14:04 169884.9 155621.7
JS 20 CTD
JS 21 7ZP1 R1 51°38.985 57°44.509 26.1 14:55 187374.3 176422.2
JS 22 7ZP1 R2 51°39.014 57°43.879 31.1 15:32 169545.3 171582.9
JS 23 7P1 R3 51°38.973 57°44.667 25.9 16:09 218362.8 217089.3
JS_24 CTD
JS 25 ZP1 R1 51°37.705 57°43.724 32.7 09:34 195864.3 195864.3
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JS_26_ZP1_R2 51°37.552 57°44.062 30.9  10:40 110200.2 103493.1
JS_27_ZP1_R3 51°37.582 57°44.100 27.7  11:34 99502.8 90758.1
JS_28 CTD

JS_29 7ZP1 _R1 51°37.983 57°44.109 26.7  12:20 104851.5 96701.1
JS_30_ZP1_R2 51°38.033 57°44.188 24.0  13:13 138132.3 125821.8
JS_31_ZP1_R3 51°38.061 57°44.131 24.3  14:10 106549.5 123274.8
JS_32_CTD

JS_33_ZP1_R1 51°38.990 57°44.114 285  15:13 127434.9 106294.8
JS 34 _7P1 R2 51°39.038 57°44.021 30.3  15:46 77513.7 105191.1
JS 35 ZP1 R3 51°38.964 57°44.208 27.4  16:21 101540.4 110115.3
JS_36_CTD

JS_37_zP1 R1 51°37.548 57°44.077 29.1  09:10 109860.6 123699.3
JS 38 zP1 R2 51°37.571 57°43.910 31.4  10:03 146537.4 146707.2
JS 39 ZP1 R3 51°37.510 57°43.946 34.5 11:07 135840  152480.4
JS_40_CTD

JS_41 zP1 R1 51°38.122 57°44.025 25.0 12:09 147131.7 162923.1
JS_42_7P1 R2 51°38.113 57°44.076 24.2  13:07 137707.8 146028
JS_43_7ZP1 R3 51°38.091 57°44.122 242  13:56 145773.3 152395.5
JS_44_CTD

JS_45_7ZP1_R1 51°38.828 57°44.330 21.3  14:50 136349.4 132359.1
JS_46_ZP1_R2 51°38.884 57°43.943 23.8  16:00 1011159 104172.3
JS_47 ZP1_R3 51°38.881 57°43.957 24.0 16:58 93644.7 103408.2
JS_48 _CTD

JS_49 7ZP1_R1 51°37.756 57°43.922 30.4 07:06 195949.2 224305.8
JS_50 ZP1_R2 51°37.716 57°44.061 28.9  08:02 196288.8 189921.3
JS_51_ZP1_R3 51°37.734 57°44.125 27.7  08:43 190345.8 195185.1
JS_52_CTD

JS_53_ZP1_R1 51°38.153 57°44.054 22.1  09:26 181176.6 182025.6
JS_54 7ZP1_R2 51°37.936 57°44.406 21.7  10:14 175148.7 159866.7
JS_55_ZP1_R3 51°38.256 57°44.090 18.7  11:02 199684.8 179478.6
JS_56_CTD

JS_ 57 _ZP1 R1 51°38.849 57°44.360 23.6  12:04 181770.9 162413.7
JS_58 ZP1 R2 51°38.940 57°43.833 27.5  12:52 207071.1 156640.5
JS_ 59 ZP1 R3 51°38.935 57°43.609 30.2  13:31 119709  169969.8
JS_60_CTD

JS_61_zP1 R1 51°37.785 57°44.003 30.3  08:18 162159  173620.5
JS_62_ZP1 R2 51°37.704 57°44.130 27.8  09:14 150952.2 178374.9
JS_63_ZP1 R3 51°37.717 57°44.510 28.1  10:04 179988  179223.9
JS_64_CTD

JS_65_ZP1 R1 51°38.165 57°44.092 20.8  10:54 182280.3 187883.7
JS_66_ZP1_R2 51°38.162 57°44.143 17.8  11:42 182110.5 199515
JS_67_ZP1_R3 51°38.158 57°44.135 19.3  12:32 178799.4 201722.4
JS_68_CTD

JS_69 ZP1 R1 51°38.824 57°44.265 18.6  13:28 166573.8 195015.3
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JS_70_ZP1_R2 51°38.816 57°44.502 15.6  14:32 221334.3 253086.9
JS_71_ZP1_R3 51°38.818 57°44.446 19.2  15:20 181516.2 202741.2
JS_72_CTD

JS_73_ZP1_R1 51°37.447 57°43.674 40.0 10:04 188138.4 224645.4
JS_74 7ZP1_R2 51°37.499 57°43.622 39.8  10:45 197307.6 223796.4
JS_75_ZP1 R3 51°37.527 57°43.455 41.1  11:24 195694.5 224730.3
JS_76_CTD

JS_77_zP1 R1 51°38.117 57°43.831 28.5  12:01 182450.1 188987.4
JS_78_ZP1 R2 51°38.198 57°43.749 26.9  12:36 178374.9 187289.4
JS_79 ZP1 R3 51°38.154 57°43.702 28.5  13:14 183553.8 193317.3
JS_80_CTD

JS 81 zP1 R1 51°39.057 57°44.268 27.5  14:00 170818.8 172262.1
JS 82 7ZP1 R2 51°39.171 57°44.415 27.0  14:37 190515.6 189157.2
JS_83_zP1 R3 51°39.135 57°44.116 29.5  15:11 151801.2 153584.1
JS_84_CTD

JS_85 ZP1 R1 51°37.747 57°44.085 28.1 09:51 200448.9 210467.1
JS_86_ZP1 R2 51°37.752 57°44.078 28.4  10:33 186610.2 197986.8
JS_87 ZP1_R3 51°37.752 57°44.069 28.6  11:12 174978.9 204524.1
JS_88 _CTD

JS_89 ZP1_R1 51°38.290 57°44.005 19.9  11:54 196628.4 190260.9
JS_90 _ZP1_R2 51°38.289 57°43.988 21.1  12:33 202741.2 218023.2
JS_91_ZP1 R3 51°38.237 57°43.980 22.8  13:09 195354.9 212250
JS_92_CTD

JS_93_ZP1_R1 51°38.878 57°44.024 23.8  11:46 195949.2 209787.9
JS_94 7ZP1_R2 51°38.925 57°43.673 28.4  12:20 223966.2 215730.9
JS_95_ZP1_R3 51°38.909 57°44.027 26.3  12:46 181261.5 187544.1
JS_96_CTD
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