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a b s t r a c t 

The biodiversity and distribution of gelatinous macrozoo- 

plankton in the North Sea and adjacent waters during win- 

ter (January/February) 2023 is presented both quantitatively 

and qualitatively. The data include species-specific jellyfish 

and comb jelly community data, encountered during the 

North Sea - Midwater Ring Net (MIK) survey [ 1 ]. The MIK 

survey targets ichthyoplankton and is conducted at night 

during the quarter 1 (Q1) International Bottom Trawl Sur- 

veys (IBTS). Presented data about the gelatinous macrozoo- 

plankton community stems from Danish (DTU Aqua), the 

Swedish (SLU), and German (TI) partners. A total of 158 

stations were investigated using a MIK net (2 m diame- 

ter, 13 m long, 1.6 mm mesh size with 0.5 mm for net 

end and cod end) [ 2 ]. Samples were collected by double 

oblique hauls from the surface to 5 m above the seafloor 

with a maximum depth of ∼100 m [ 2 ]. Eighteen gelati- 

nous macrozooplankton species were encountered during 

the Q1 2023 survey. Species encountered are hydrozoans 

(i) Aequorea vitrina , (ii) Agalma elegans (siphonophore), (iii) 
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Aglantha digitale , (iv) Apolemia uvaria (siphonophore), 

(v) Clytia spp ., (vi) Eutima spp., (vii) Leuckartiara octona , 

(viii) Melicertum octocostatum , (ix) Muggiaea atlantica 

(siphonophore), (x) Nanomia cara (siphonophore), (xi) Tima 

bairdii ; scyphozoans (i) Cyanea capillata and (ii) Cyanea 

lamarckii as well as the ctenophores (i) Beroe spp., (ii) 

Bolinopsis infundibulum , (iii) Pleurobrachia bachei, (iv) Pleu- 

robrachia pileus , and (v) the non-indigenous Mnemiopsis 

leidyi . 

In total 12,093 individual specimens from samples and 

sub-samples were analyzed and extrapolated to generate a 

database with 77,099 records of gelatinous macrozooplank- 

ton caught in the investigation area during Q1 2023. For rare 

species, the entire sample was processed, while abundances 

were estimated from sub-samples for abundant taxa. Flow- 

meter recordings and maximum net depths during each haul 

were used to convert raw counts to volume-specific densi- 

ties (individuals m-3 ) and area-specific abundances (individ- 

uals m-2 ). Further, sizes for the different species were ob- 

tained from a total of 5,566 individual gelatinous macrozoo- 

plankton organisms. Sizes are presented in the accompany- 

ing database and were used to calculate species-specific wet 

weights, using published size-weight regressions [ 3 ] and re- 

gressions outlined in Table 1. In addition, we present spa- 

tial wet weight distribution patterns for (i) the total gelati- 

nous macrozooplankton community, (ii) hydrozoans only, (iii) 

scyphozoans only and (iv) ctenophora only. The presented 

data contribute to a time series describing the gelatinous 

macrozooplankton diversity and distribution in the extended 

North Sea area during winter [ 3 , 4 ] and summer [ 5 ] and are 

an important baseline to understand response of jellyfish to 

climate change. 

© 2025 The Author(s). Published by Elsevier Inc. 

This is an open access article under the CC BY-NC license 

( http://creativecommons.org/licenses/by-nc/4.0/ ) 

S
pecifications Table 

Subject Oceanography 

Biodiversity 

Systematics, Ecology and Behavior 

Specific subject area Spatial distribution of the gelatinous macrozooplankton community in the North 

Sea/Skagerrak/Kattegat during winter (January – February) 2023. Species-specific 

densities, size-distributions and wet weights are provided for 18 species, including 

Hydrozoans (Hydromedusae and Siphonophores), Scyphozoans and Ctenophora. 

Type of data 4 Tables 

10 Figures 

1 Appendix (raw data table) 

Data collection Gelatinous macrozooplankton data were collected during night-time at a total of 158 

stations across the North Sea, NW Europe. Gelatinous macrozooplankton was 

quantitatively assessed as part of the Midwater Ring Net (MIK) survey activities during 

the International Bottom Trawl Surveys (IBTS). Data were collected using a 13 m long 

Midwater Ring Net (MIK) with a diameter of 2 m, a mesh size of 1.6 mm and a 0.5 mm 

meshed cod-end as well end of the net bag. Samples were analyzed right after catch 

using i) a light table, ii) a stereomicroscope or iii) a magnifying lamp with dark 

background. Size information was collected on a sub-set of the analysed species using 

conventional or electronic calipers. The entire samples were analyzed expect for 

abundant taxa, where sub-sampling was applied. 

( continued on next page ) 
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Data source location Collected in north-western Europe, extended North Sea area including the Skagerrak 

and the Kattegat. 

Data stored at the National Institute of Aquatic Resources, Technical University of 

Denmark, DTU Aqua, Centre for Gelatinous Plankton Ecology & Evolution, 2800 Kgs. 

Lyngby, Denmark, and the 

Institute of Marine Research, Department of Aquatic Resources (SLU Aqua), Swedish 

University of Agricultural Sciences, 453 30 Lysekil, Sweden, and 

Thünen-Institute of Sea Fisheries (TI), Herwigstraße 31, 27572 Bremerhaven, Germany 

Data accessibility Repository name: zenodo 

Data identification number (doi): 10.5281/zenodo.14167122 

Direct URL to data: https://zenodo.org/records/14167122 

Related research 

article 

1. Value of the Data 

• This dataset is important for assessing the biodiversity and distribution of native and non-

indigenous gelatinous macrozooplankton in the extended North Sea area during winter (Q1

2023). 

• The data is collected using standardized protocols (North Sea - Midwater Ring Net (MIK)

survey; [ 1 , 2 ]) which enables close international collaboration to increase the spatial coverage.

• The data were generated during winter, which represents a season with limited numbers of

plankton biodiversity assessments. 

• This dataset contributes to a time series [ 3 , 4 ], which can help to address the impact of ris-

ing winter temperatures and anthropogenic stressors on the biodiversity, distribution, and

abundance patterns of gelatinous macrozooplankton. 

2. Background 

The motivation for this dataset is to close the knowledge gap on quantitative biodiversity

and distribution pattern of gelatinous macrozooplankton in north-western Europe during win-

ter. Further, knowledge about the co-existence of commercial important fish species and their

gelatinous competitors/food resource and/or predators is sparse. Hence, engaging ichthyoplank-

ton ecologists to quantify bycatch during regular monitoring surveys like the North Sea - Midwa-

ter Ring Net survey (MIK) [ 1 ] presents an important contribution to close this knowledge gap.

The same methodology is applied during winter [ 3 ] and summer [ 5 ] surveys, across national

borders, hence methodologically consistent datasets can easily be attained. This dataset includes

records from Danish, Swedish and German surveys. 

3. Data Description 

This publication describes quantitative, species-specific distribution pattern of gelatinous 

macrozooplankton organisms in the extended North Sea area during winter 2023. Data were col-

lected as a part of the Danish, Swedish, and German contributions to the North Sea - Midwater

Ring Net (MIK) survey [ 1 ], an ichthyoplankton survey conducted at night-time during the quar-

ter 1 (Q1) International Bottom Trawl Survey (IBTS). A total of 158 stations were sampled across

the western, central and eastern part of the North Sea as well as the Skagerrak and Kattegat

from 24th of January to 15th of February 2023 ( Fig. 1 ). The dataset consists of species-specific

spatial distribution, abundance and size data [ 6 ]. Size information was further used to estimate

biomass using published size-weight regressions (see Table 1 and [ 3 ] for detail). 

The dataset consists of 77,099 geo-referenced species-specific gelatinous macrozooplankton 

abundance and biomass records based on 12,093 individual records from samples and sub-

samples. We present maps to illustrate species-specific distribution pattern for the groups (i)

https://doi.org/10.5281/zenodo.14167122
https://zenodo.org/records/14167122
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Fig. 1. Investigation area located in north-western Europe, specifically covering the North Sea and Skagerrak/Kattegat as 

transition zone to the Baltic Sea, where gelatinous macrozooplankton was investigated during the International Midwater 

Ring Net (MIK) survey [ 1 ], as part of the International Bottom Trawl Survey (IBTS) from 24 Jan to 15 Feb 2023. Samples 

(n = 158) from Danish (red circle, n = 89), Swedish (blue triangle, n = 47), and German (green square, n = 22) surveys 

are outlined. For color interpretation, the reader is referred to the web version of this article. 

Table 1 

Size-weight (biomass) regressions for two small Hydrozoan jellyfish species (Order: Leptothecata) based on taxonomy 

and shape, that were not reported in Køhler et al. [ 3 ]. 

Class Order Species Regression Ref. 

Hydrozoa Leptothecata Eutima spp. ∗ DW(mg) = 0.03xD(mm)2.3 [ 7 ] 

Melicertum octocostatum 

∗ DW(mg) = 0.03xD(mm)2.3 [ 7 ] 

∗ Same as Tima bairdii in [ 3 ], based on regression for Aequorea vitrina from [ 7 ]. Dry weight (DW) estimated to repre- 

sent 4% of the wet weight (WW) [ 8 ]. 
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ydrozoa, (ii) scyphozoa and (iii) ctenophora ( Figs. 2-9 ). Further, wet weights for the above-

entioned groups as well as for the total gelatinous macrozooplankton community are pre-

ented ( Fig. 10 ). The dataset includes 18 gelatinous macrozooplankton species with eleven hy-

rozoans: Aequorea vitrina, Apolemia uvaria, Aglantha digitale, Agalma elegans, Clytia spp., Eutima

pp., Leuckartiara octona, Melicertum octocostatum, Muggiaea atlantica, Nanomia cara, Tima bairdii ;

wo scyphozoans: Cyanea lamarckii and Cyanea capillata as well as five ctenophore species: Beroe

pp., Bolinopsis infundibulum, Pleurobrachia bachei, Pleurobrachia pileus and the non-indigenous

nemiopsis leidyi . Due to the difficulty to separate early life stages (ephyra) of the scyphozoan

ellyfish species Cyanea capillata and C. lamarckii , both species were grouped and are recorded

s Cyanea spp. only. The same applies for P. bachei and P. pileus , which were grouped as Pleu-

obrachia spp. due to uncertainty in their identification across investigations. For the Swedish

nvestigation, small and rare hydrozoans apart from A . digitale, A . uvaria, A . vitrina, Clytia spp., L.

ctona , and T. bairdii were not quantified. Note: in 2022, A. uvaria, Clytia spp. and L. octona were

ot quantified and recorded in the Swedish dataset [ 4 ]. 
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Fig. 2. Distribution and abundance (individuals 1,0 0 0 m-3 ) patterns of the hydrozoan species Aequorea vitrina 

(turquoise), Clytia spp. (rose), Leuckartiara octona (green) and Tima bairdii (brown) in the North Sea and Skager- 

rak/Kattegat during January - February 2023. Black dots indicate sampling stations. For color interpretation, the reader 

is referred to the web version of this article. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the here presented dataset, sizes were measured for 5,566 individuals during the cruise,

plus an additional 1,150 sized individuals based on picture analyses. For this, fresh material was

imaged during the cruise including a scale bar and later analysed using imageJ (only for the

Danish dataset). Size for the remaining records were assigned using average sizes of either the

entire sample, sub-samples from that station or average sizes for the respective species from a

close by station (see Tables 2 , 3 , 4 and methods for details). Sizes were subsequently used to

estimate biomass by applying published size-weight (wet weight, WW) regressions, as reviewed

and summarized in Køhler et al. [ 3 ] and Table 1 . Data were visualized ( Figs. 2-9 ) and a short

data summary describing species-specific distribution characteristics across the sampled area are

provided. 

Aequorea vitrina (Hydrozoa - Leptothecata) present in the central and eastern North Sea as

well as one record in the Kattegat ( Fig. 2 ). 35 individuals were caught at 27 stations, leading

to an average abundance across the entire sampling region and national datasets of 0.15 ± 0.08

A. vitrina 1,0 0 0 m-3 ( ±SD) ranging from 0.06 to 0.36 A. vitrina 1,0 0 0 m-3 . Standardizing, taking

depth differences between stations into account, led to an average area specific abundance of

0.01 ± 0.004 A. vitrina m-2 ( ±SD), with a range from 0.003 to 0.02 A. vitrina m-2 . The average

size (mm) for the entire dataset is 109.6 ± 29.8 ( ±SD) with a range of 31 to 155.2 mm. Specifics

for the Danish and Swedish dataset are outlined in Tables 2 and 3 , respectively. 

Clytia spp. (Hydrozoa - Leptothecata) present from the central-east North Sea to the Katte-

gat ( Fig. 2 ). 1,034 individuals were caught at 25 stations. Note: Clytia spp. was more abundant

than during Q1 2022 [ 4 ]. It should be considered that the Swedish survey did not include Clytia

spp. in the 2022 report and that the German stations were not sampled for gelatinous macro-

zooplankton in 2022. This might have impacted the density estimation and should be taken
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Table 2 

Gelatinous macrozooplankton abundance and size characteristics for the Danish Quarter 1–2023 dataset. Total number of animals (n) for each species, standardized per volume 

(1,0 0 0 m-3 ) and area (m-2 ) are provided as average ( ± SD) across the national stations, as well as their respective maximum. Sizes were estimated for all species from individual 

measurements or from sub-samples. For some stations, species-specific size information was missing and extrapolated from nearby stations. The number of stations (est. size) this 

was done for is provided in the last column and related to the total number of stations (total) this species was recorded at. N/A: no size information. 

DK IBTS Q1 2023 n Abundance (10 0 0 m-3 ) Abundance (m-2 ) Size (mm) Stations 

Class Species av. ± SD max. av. ± SD max. av. ± SD min. max. est.size/total 

Hydrozoa Aequorea vitrina 16 0.18 ± 0.08 0.36 0.01 ± 0.003 0.02 111 ± 32.4 31 155.2 1/14 

Agalma elegans 5 0.42 ± 0.29 0.62 0.02 ± 0.01 0.03 N/A N/A N/A 2/2 

Aglantha digitale 58,661 163.1 ± 258.1 1,638 7.24 ± 11.5 79.9 6.8 ± 2 2.5 15.8 54/72 

Clytia spp . 564 11.09 ± 17.39 62.1 0.27 ± 0.07 1.07 6.9 ± 1.8 2.8 12.4 4/13 

Eutima spp. 9 0.74 ± 0.17 0.93 0.01 ± 0.006 0.02 7.8 7.8 7.8 2/3 

Leuckartiara octona 51 0.68 ± 0.52 1.64 0.02 ± 0.01 0.05 8 ± 2.5 3.4 15.9 2/17 

Melicertum octocostatum 5 1.41 1.41 0.05 0.05 7.6 7.6 7.6 1/1 

Muggiaea atlantica 1,428 22.58 ± 38.18 115 0.78 ± 1.309 4.22 4.6 ± 1.6 3.7 12.5 0/16 

Nanomia cara 51 0.50 ± 0.49 2 0.04 ± 0.043 0.16 N/A N/A N/A N/A 

Tima bairdii 269 2.29 ± 3.85 13.41 0.09 ± 0.14 0.51 21.6 ± 10.8 1.5 58.7 1/24 

Unidentified Hydromedusae 73 4.31 ± 2.72 7.91 0.08 ± 0.03 0.1 N/A N/A N/A N/A 

Scyphozoa Cyanea spp. 996 13.49 ± 19.93 76.8 0.32 ± 0.436 1.59 15.7 ± 4.6 2.9 60.8 1/18 

Ctenophora Beroe spp. 27 0.53 ± 0.77 2.8 0.01 ± 0.01 0.03 16.7 ± 4.2 3.6 30.5 4/11 

Bolinopsis infundibulum 32 0.65 ± 0.61 1.92 0.04 ± 0.07 0.19 22.1 ± 0.9 12.8 36.8 4/7 

Mnemiopsis leidyi 2,300 57.7 ± 114 490.4 0.63 ± 0.99 4.22 24 ± 5 2.8 54.8 0/20 

Pleurobrachia spp. 4,368 11.83 ± 20.97 131.9 0.51 ± 0.853 4.52 13.9 ± 3.6 3.5 31.5 1/70 
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Table 3 

Gelatinous macrozooplankton abundance and size characteristics for the Swedish Quarter 1 - 2023 dataset (see Table 2 for details). 

SW IBTS Q1 2023 n Abundance Abundance Size Stations 

Class Species (10 0 0 m-3) (m-2) (mm) 

av. ± SD max. av. ± SD max. av. ± SD min. max. est.size/total 

Hydrozoa Aequorea vitrina 19 0.11 ± 0.07 0.3 0.01 ± 0.004 0.02 108 ± 28.1 40 143 2/13 

Aglantha digitale 3,327 18 ± 33.4 117 0.07 ± 1.17 3.56 5.3 ± 1 5 10 17/31 

Apolemia uvaria 22 0.12 ± 0.08 0.34 0.01 ± 0.002 0.01 N/A N/A N/A N/A 

Clytia spp. 25 0.46 ± 0.41 1.19 0.02 ± 0.01 0.03 7.9 ± 2.4 5 15 5/10 

Leuckartiara octona 6 0.22 ± 0.09 0.34 0.01 ± 0.002 0.01 9.5 ± 2.7 5 15 2/5 

Tima bairdii 12 0.33 ± 0.15 0.48 0.01 ± 0.005 0.02 25 25 25 4/6 

Scyphozoa Cyanea spp . 9 0.22 ± 0.1 0.39 0.01 ± 0.004 0.02 115 ± 104 15 330 1/7 

Ctenophora Beroe spp. 7 0.16 ± 0.07 0.28 0.01 ± 0.002 0.01 25 ± 5.6 15 30 2/6 

Mnemiopsis leidyi 184 1.01 ± 1.21 4.71 0.05 ± 0.08 0.31 27 ± 10.6 10 55 12/23 

Pleurobrachia spp . 2,779 6.7 ± 10.8 48.9 0.41 ± 0.8 3.85 13.6 ± 3.2 5 25 20/42 
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Table 4 

Gelatinous macrozooplankton abundance and size characteristics for the German Quarter 1 - 2023 dataset (see Table 2 for details). 

GER IBTS Q1 2023 n Abundance Abundance Size Stations 

Class Species (10 0 0 m-3 ) (m-2 ) (mm) 

av. ± SD max. av. ± SD max. av. ± SD min. max. est.size/total 

Hydrozoa Agalma elegans 171 13.2 ± 9.9 27.5 0.62 ± 0.39 1.16 N/A N/A N/A N/A 

Aglantha digitale 969 60.7 ± 74 179 2.7 ± 3.1 7.56 5.9 ± 3.5 3 14 2/5 

Apolemia uvaria 2 0.31 ± 0.05 0.35 0.02 ± 0.01 0.02 N/A N/A N/A N/A 

Clytia spp. 445 72.7 ± 102 145 3.3 ± 4.6 6.53 6.1 ± 1.3 3 9 0/2 

Leuckartiara octona 1 0.33 0.33 0.01 0.015 17 17 17 0/1 

Muggiaea atlantica 23 2.2 ± 2.2 4.84 0.14 ± 0.11 0.25 3.9 ± 0 3 5 2/3 

Tima bairdii 3 0.91 0.91 0.04 0.04 29 25 34 0/1 

Scyphozoa Cyanea spp. 9 0.89 ± 0.85 1.86 0.01 ± 0.01 0.02 13 ± 9.1 2.5 28 0/3 

Ctenophora Beroe spp. 57 2.7 ± 5.2 12 0.05 ± 0.05 0.12 22 ± 19 9 51 3/5 

Bolinopsis infundibulum 31 2.6 ± 2.2 5.7 0.13 ± 0.1 0.26 43 ± 12 23 72 1/4 

Mnemiopsis leidyi 2 0.5 0.5 0.005 0.005 16 13 19 0/1 

Pleurobrachia spp. 188 2.8 ± 3 12.5 0.14 ± 0.19 0.83 20 ± 2.6 6 31 1/17 
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into consideration for analyses. Tables 2-4 highlight abundances from each country. The average

abundance across the entire sampling region and national datasets is 11.76 ± 30.84 Clytia spp.

1,0 0 0m-3 ( ±SD), ranging from 0.05 to 145.08 Clytia spp. 1,0 0 0m-3 . This corresponds to an av-

erage area specific abundance of 0.41 ± 1.31 Clytia spp. m-2 ( ±SD) with a range from 0.003 to

6.53 Clytia spp. m-2 . The average size (mm) for the entire dataset is 7.2 ± 2 mm ( ±SD), ranging

from 2.8 to 15 mm. Specifics for the respective national datasets (Denmark, Sweden, Germany)

are outlined in Tables 2 , 3 and 4 , respectively. 

Leuckartiara octona (Hydrozoa - Anthoathecata) were caught at 23 stations across the sam-

pling area ( Fig. 2 ), with a total number of 58 individuals ( Tables 2-4 ). Note, this is almost three

times the number encountered during 2022 [ 4 ]. Also note, the distribution pattern observed in

2023 ( Fig. 2 ) is more widespread than observed in 2022 [ 4 ]. The average ( ±SD) density is 0.56 ±
0.49 with a range between 0.1 - 1.64 L. octona 1,0 0 0 m-3 , with an area specific abundance of 0.02

± 0.014, ranging between 0.004 to 0.05 L. octona m-2 . Sizes range between 3.4 to 17 mm, with

an average ( ±SD) size across stations of 8.8 ± 3.1 mm. The specifics for the Danish, Swedish and

German dataset are depicted in Tables 2 , 3 and 4 , respectively. 

Tima bairdii (Hydrozoa - Leptothecata) were caught at 31 stations throughout the North Sea,

mainly in the central North Sea ( Fig. 2 ). A total of 284 animals were caught. Note, this is three

times as many as observed in 2022 [ 4 ]. The average abundance ( ±SD) across the entire sampling

region is 1.87 ± 3.47 T. bairdii 1,0 0 0 m-3 , ranging from 0.15 to 13.41 T. bairdii 1,0 0 0 m-3 . The

area specific abundance ( ±SD) across the entire dataset is 0.07 ± 0.124 T. bairdii m-2 , ranging

from 0.003 to 0.51 T. bairdii m-2 . The average size (mm) across the entire datasets is 22.5 ±
9.7 mm ( ±SD), with a range from 1.5 to 58.7 mm, which is much smaller compared to 2022

[ 4 ]. The specifics for the Danish, Swedish and German dataset are outlined in Tables 2 , 3 and 4 ,

respectively. 

Aglantha digitale (Hydrozoa - Trachymedusae) were caught at 108 stations throughout the

entire sampling area stretching from the western North Sea to the Kattegat, but were most

abundant in the central and western North Sea ( Fig. 3 ). A total of 62,907 animals were caught,

as estimated from samples, sub-samples and abundance groups. The average volume specific

abundance across the entire dataset is 116.71 ± 221.66 A. digitale 1,0 0 0 m-3 , with a range be-

tween 0.07 – 1,638 A. digitale 1,0 0 0 m-3 . Standardizing for depth, average area specific abun-

dance across the entire dataset is 5.16 ± 9.84 A. digitale m-2 , ranging between 0.007 to 79.92

A. digitale m-2 . The average size across the entire dataset is 6.3 ± 2 mm ( ±SD), with a range

between 2.5 to 15.8 mm. The specifics for the Danish, Swedish and German dataset are outlined

in Tables 2 , 3 and 4 , respectively. 

Eutima spp. (Hydrozoa - Leptothecata) were present at only three Danish sampling stations

in the eastern North Sea ( Fig. 4 ). We refer to Table 2 for specifics. Note: Eutima spp. was not

recorded in Q1 2021 [ 3 ] nor Q1 2022 [ 4 ]. Further, Eutima spp . was not quantified and hence not

present in large quantities during the Swedish survey. 

Melicertum octocostatum (Hydrozoa - Leptothecata) were present at one Danish sampling sta-

tions in the eastern North Sea ( Fig. 4 ). We refer to Table 2 for specifics. Note: M. octocostatum

were not recorded in Q1 2021 [ 3 ] nor Q1 2022 [ 4 ] but were recorded in Q3 2018 [ 5 ]. Further,

M. octocostatum was not quantified during the Swedish survey. 

Agalma elegans (Hydrozoa - Siphonophorae) were caught at 6 stations in the central North

Sea ( Fig. 5 ). A total of 176 colonies were caught. The average abundance ( ±SD) across the entire

dataset is 8.97 ± 10.15 A. elegans 1,0 0 0 m-3 , ranging from 0.21 to 27.51 A. elegans 1,0 0 0 m-3 .

This corresponds to an area specific abundance ( ±SD) of 0.42 ± 0.43 A. elegans m-2 , ranging

from 0.01 to 1.16 A. elegans m-2 . The specifics for the Danish and German dataset can be seen in

Tables 2 and 4 , respectively. Note: No size information. A. elegans was not quantified during the

Swedish survey and hence not present in large quantities. Further, note that A. elegans was not

recorded in Q1 2021 [ 3 ], Q1 2022 [ 4 ] nor Q3 2018 [ 5 ]. 

Apolemia uvaria (Hydrozoa - Siphonophorae) were caught at 22 stations in the northern cen-

tral North Sea, the Skagerrak and the Kattegat ( Fig. 5 ). A total of 24 colonies were caught.

The average abundance ( ±SD) across the dataset is 0.14 ± 0.09 A. uvaria 1,0 0 0 m-3 , ranging

from 0.03 to 0.35 A. uvaria 1,0 0 0 m-3 . The area specific abundance ( ±SD) is 0.01 ± 0.004
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Fig. 3. Distribution and abundance (individuals 1,0 0 0 m-3 ) patterns of the hydrozoan species Aglantha digitale across the 

North Sea and Skagerrak/Kattegat during January - February 2023. Black dots indicate sampling stations. 
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. uvaria m-2 , ranging from 0.003 – 0.02 A. uvaria m-2 . The specifics for the Danish, Swedish

nd German dataset are depicted in Tables 2 , 3 and 4 , respectively. Note: No size information. A.

varia was not recorded in Q1 2021 [ 3 ], Q1 2022 [ 4 ] nor Q3 2018 [ 5 ]. 

Muggiaea atlantica (Hydrozoa - Siphonophorae) were caught at 19 stations in the North Sea

 Fig. 5 ). A total of 1,451 animals were caught. The average abundance ( ±SD) across all na-

ional datasets is 19.37 ± 35.69 M. atlantica 1,0 0 0 m-3 , ranging from 0.2 to 114.73 M. atlantica

,0 0 0 m-3 . The area specific abundance ( ±SD) is 0.68 ± 1.22 M. atlantica m-2 , ranging from 0.01

4.22 M. atlantica m-2 . The average size across the dataset is 4.5 ± 1.4 mm ( ±SD), with a range

etween 3 to 12.5 mm measured as the main body axis. The specifics for the Danish and Ger-

an dataset are outlined in Tables 2 and 4 , respectively. Note: M. atlantica was not quantified

uring the Swedish survey. 

Nanomia cara (Hydrozoa - Siphonophorae) were present at 14 Danish sampling stations in

he central North Sea ( Fig. 5 ), see Table 2 for abundance and size specifics. Note: N. cara was

ot quantified during the Swedish survey. Further, note that N. cara was not recorded in Q1

021 [ 3 ], Q1 2022 [ 4 ] nor Q3 2018 [ 5 ]. 

Cyanea spp. (Scyphozoa) were caught at 28 stations in the eastern North Sea and the Sk-

gerrak/Kattegat ( Fig. 6 ). A total of 1,014 individuals were caught in Q1 2022 [ 4 ]. The reader is

eferred to Tables 2 , 3 , 4 to note the abundance difference especially the Danish investigation

rea has higher abundance estimates. The average volume specific abundance across the entire

ataset is 8.82 ± 17.05 Cyanea spp. 1,0 0 0 m-3 , with a range of 0.1 – 76.83 Cyanea spp. 1,0 0 0 m-3 .

tandardizing for depth, average area specific abundance across the entire dataset is 0.21 ± 0.38

yanea spp. m-2 , ranging between 0.005 to 1.59 Cyanea spp. m-2 . The average size across the

ntire dataset is 40.2 ± 66 mm ( ±SD), with a range between 2.5 to 330 mm which are both

maller and larger sizes than in Q1 2022 [ 4 ]. The specifics for the Danish, Swedish and German

ataset are outlined in Tables 2 , 3 and 4 , respectively. 
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Fig. 4. Distribution and abundance (individuals 1,0 0 0 m-3 ) patterns of the hydrozoans Eutima spp. (purple) and Melicer- 

tum octocostatum (red) in the North Sea during January - February 2023. Black dots indicate sampling stations. For color 

interpretation, the reader is referred to the web version of this article. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Beroe spp. (Ctenophora) were caught at 22 stations being spread out across the investigation

area ( Fig. 7 ). A total of 91 individuals were caught. Note: The number of animals caught, and the

number of stations where Beroe spp. were present, is only half of that observed during Q1 2022

[ 4 ]. The average volume specific abundance across the entire dataset is 0.92 ± 2.53 Beroe spp.

1,0 0 0 m-3 , with a range of 0.08 – 11.95 Beroe spp. 1,0 0 0 m-3 . Standardizing for depth, average

area specific abundance across the entire dataset is 0.02 ± 0.03 Beroe spp. m-2 , ranging from

0.004 to 0.12 Beroe spp. m-2 . The average size across the entire dataset is 20.2 ± 9.9 mm ( ±SD),

with a range between 3.6 to 51 mm. The specifics for the Danish, Swedish and German dataset

are depicted in Tables 2 , 3 and 4 , respectively. 

Bolinopsis infundibulum (Ctenophora) were caught at 12 stations in the central North Sea

( Fig. 8 ). Note: abundance estimates for lobate ctenophores are likely severely underestimated

due to their extreme fragility, also in comparison to other, more rigid ctenophores such as P.

pileus and Beroe spp. Irrespectively, by comparing trends within species groups and across years

using the same gear and method, the data are very informative. However, this needs to be taken

into consideration during further analyses. A total of 63 individuals were caught. Note, this is

more than double the number of B. infundibulum caught in Q1 2022 [ 4 ]. The average volume

specific abundance across the entire dataset is 1.35 ± 1.62 B. infundibulum 1,0 0 0 m-3 , with a

range of 0.21 – 5.66 B. infundibulum 1,0 0 0 m-3 . The average area specific abundance across the

entire dataset is 0.07 ± 0.086 B. infundibulum m-2 , ranging from 0.007 to 0.26 B. infundibulum

m-2 . The average size across the entire dataset is 29.7 ± 12.5 mm ( ±SD), with a range between

12.8 to 72 mm. The specifics for the Danish and German dataset are outlined in Tables 2 and 4 ,

respectively. 

Mnemiopsis leidyi (Ctenophora) were caught at 43 stations in the eastern North Sea, the Sk-

agerrak and the Kattegat ( Fig. 8 ). See B. infundibulum for further information for species consid-
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Fig. 5. Distribution and abundance (1,0 0 0 m-3 ) patterns of the hydrozoans Agalma elegans (purple) , Apolemia uvaria 

(blue) , Muggiaea atlantica (orange) and Nanomia cara (green) in the North Sea and Skagerrak/Kattegat during January - 

February 2023. Black dots indicate sampling stations. For color interpretation, the reader is referred to the web version 

of this article. 

Fig. 6. Distribution and abundance (individuals 1,0 0 0 m-3 ) patterns of the scyphozoan jellyfish Cyanea spp. in the North 

Sea and Skagerrak/Kattegat during January - February 2023. Black dots indicate sampling stations. 
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Fig. 7. Distribution and abundance (individuals 1,0 0 0 m-3 ) patterns of the comb jelly (ctenophora) Beroe spp. in the 

North Sea and Skagerrak/Kattegat during January - February 2023. Black dots indicate sampling stations. 

Fig. 8. Distribution and abundance (individuals 1,0 0 0 m-3 ) patterns of the native comb jelly (ctenophora) Bolinopsis in- 

fundibulum (blue) and the non-indigenous species Mnemiopsis leidyi (red) in the North Sea and Skagerrak/Kattegat during 

January - February 2023. Black dots indicate sampling stations. Note: abundances are likely severely underestimated by 

this method, but trends across years using the same gear are informative. For color interpretation, the reader is referred 

to the web version of this article. 
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Fig. 9. Distribution and abundance (individuals 1,0 0 0 m-3 ) patterns of the native comb jelly (ctenophora) Pleurobrachia 

spp. in the North Sea and Skagerrak/Kattegat during January - February 2023. Black dots indicate sampling stations. 
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rations needing attention during analyses. A total of 2,489 individuals were caught, which is

a. five times as many compared to Q1 2022 [ 4 ]. It is noted that the number of stations has in-

reased from Q1 2022 to Q1 2023, but the reader is referred to the map indicating that M. leidyi

s not present at the German stations (central North Sea) during this survey. The average volume

pecific abundance across the entire dataset is 13.42 ± 32.8 M. leidyi 1,0 0 0 m-3 , with a range of

.1 – 170.21 M. leidyi 1,0 0 0 m-3 . The average area specific abundance across the entire dataset is

. 31 ± 0.73 M. leidyi m-2 , ranging from 0.005 to 4.22 M. leidyi m-2 . The average size across the

ntire dataset is 25.1 ± 8.5 mm ( ±SD), with a range between 2.8 to 55 mm. The specifics for

he Danish and Swedish dataset is outlined in Tables 2 and 3 , respectively. 

Pleurobrachia spp. (Ctenophora) were caught at 129 stations throughout the entire sampling

rea stretching from the western North Sea to the Kattegat, reaching highest abundances in the

entral-eastern North Sea and Skagerrak ( Fig. 9 ). A total of 7,335 animals were caught. Note,

his ca. twice the number compared to Q1 2022 [ 4 ], especially in the Swedish but also the

anish investigation area. The average volume specific abundance across the entire dataset is

.97 ± 16.93 Pleurobrachia spp. 1,0 0 0 m-3 , with a range between 0.08 – 131.9 ind. 1,0 0 0 m-3 .

tandardizing for depth, average area specific abundance across the entire dataset is 0.43 ± 0.78

nd. m-2 , ranging between 0.003 to 4.52 ind. m-2 . The average size across the entire dataset

s 14.5 ± 3.9 mm ( ±SD), with a range between 3.5 to 31.5 mm. The specifics for the Danish,

wedish and German dataset are outlined in Tables 2 , 3 and 4 , respectively. 

. Experimental Design, Materials and Methods 

Gelatinous macrozooplankton was collected in the western, central and eastern part of the

orth Sea as well as the Skagerrak and Kattegat ( Fig. 1 ) during the North Sea - Midwater Ring

et (MIK) survey [ 1 ]. This ichthyoplankton survey is conducted during night-time as part of the
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International Bottom Trawl Survey (IBTS) cruises. The primary goal of the MIK survey is to catch

herring larvae to provide a recruitment index, of importance for the autumn spawning herring

stock assessment in the North Sea. Additionally, it contributes with a general characterization of

the ichthyoplankton community. Sampling for ichthyoplankton and gelatinous macrozooplankton 

was carried out on the Danish R/V DANA (DTU Aqua, Denmark), the Swedish R/V SVEA (SLU,

Sweden), and the German R/V Walther Herwig III (TI, Germany) in the period from 24.1.2023 to

15.2.2023. Information on the physical characteristics of the investigation area can be assessed

from the environmental database of the International Council for the Exploration of the Seas

(ICES), where CTD profiles have been uploaded. 

Plankton sampling was conducted after sunset from approx. 18:0 0–06:0 0 (local time) and

ichthyoplankton as well as gelatinous macrozooplankton was assessed at 158 stations with 89,

47 and 22 stations investigated by Danish, Swedish and German partners, respectively. All part-

ners followed the same sampling methodology, as outlined in the North Sea - Midwater Ring Net

(MIK) reports [ 1 , 2 ] and as previously described [ 3–5 ]. In short, the 13 m long MIK net (Ø 2 m,

1.6 mm meshed apart from lower net end with 0.5 mm) was deployed in double oblique hauls

from the surface to 5 meters above the bottom (maximum depth: 100 m) at a ship-speed of 3

knots. A calibrated flow-meter mounted in the centre of the net opening was used to estimate

filtered water volumes during each cast, which was used to estimate abundances m-3 . Further,

a scanmar was attached to the net to depict the maximum gear depth, which was used to esti-

mate area specific abundances (m-2 ) by multiplying the abundance m-3 with the maximum gear

depth in m (see ICES MIK manual [ 2 ]). 

Upon net retrieval, the net was carefully washed and the sample stored in a chiller containing

cooled seawater until analysis on board. Gelatinous macrozooplankton and ichthyoplankton were

analyzed alive using either (i) a light table (Danish and German surveys), (ii) a stereomicroscope

(Danish and German surveys) or (iii) a magnifying lamp with dark background (Swedish survey).

During the Danish survey, all gelatinous zooplankton were identified to species or genera

level, counted and measured to the nearest 0.1 mm with an electronic caliper. Rare taxa were

measured with a conventional caliper to the nearest 0.5 mm. Sub-sampling was conducted for

very abundant taxa or when very high densities were observed at a station. Each sub-sample

included a target of at least 20 individuals of the species in question. Handling controls for sub-

sampling showed a negligible impact on abundance estimations [ 3 ]. The sub-sampling factors

have been used to extrapolate to total species counts per sample (see online Appendix 1). Sim-

ilarly, for abundant taxa, sizes were estimated on a sub-sample only and extrapolated to the

entire dataset (see Tables 2-4 for details). If species were in a too bad shape for size estima-

tion, we either used average size of the same species present at that station or close by stations

considering all national datasets. If average sizes from a close by station has been used for size

estimations, this is depicted in the last column of the national data summary of Tables 2 to

4 (see Jensen et al. 2024 for detail [ 4 ]). During the Danish survey, a total 1,150 individuals were

sized from images of life individuals. Those individuals are not part of the total count for life-size

estimation across all datasets (n = 5,566 individuals) and average size estimations in Table 2 , as

we only assigned average sizes for those species in question to the final database. Pictures were

taken of 1,150 individuals, grouped by taxonomy and including a ruler inside each picture to

allow for later size estimation using the freeware imageJ. This procedure was only done during

the Danish survey at 54 stations for A. digitale , one station for Beroe spp., Eutima spp., L. octona

as well as at 4 stations for Clytia spp. and at 12 stations for M. atlantica, respectively. 

During the first four stations of the Danish survey, a total of 73 small sized hydromedusae

were not identified and only counted. We assigned sizes to these counts by using the average

size of a similarly small sized and shaped hydromedusae present in the region ( Clytia spp.) in

order to be able to estimate the biomass of these unidentified hydromedusae. We also used the

same size-weight regression as applied for Clytia spp. 

During the Swedish survey, all larger gelatinous zooplankton organisms were identified

( > 0.5 cm). For hydromedusae, abundant taxa such as A . digitale, A . uvaria, A . vitrina, Clytia spp.,

and T. bairdii were quantified only. Sizes were assessed using a conventional caliper measuring

to the nearest 0.5 mm. For common and abundant species, the Swedish dataset also contained
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Fig. 10. Gelatinous macrozooplankton biomass distribution (wet weight g m-2 ) from Danish, Swedish and German IBTS 

surveys across the North Sea and Skagerrak/Kattegat during January – February 2023 with A) total WW of all gelatinous 

macrozooplankton groups and split by groups with only, B) Hydrozoans, C) Ctenophora and D) Scyphozoans. Black dots 

indicate sampling stations. 
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bundance groups. Abundance groups consist of 1 + ( > 1–10 individuals), 2 + (11–100 individuals)

nd 3 + (101–10 0 0 individuals). Abundance estimates were set as an average abundance for each

bundance group, hence 5, 50, 500 individuals for the groups 1 + to 3 + , respectively. Abundance

roups were assigned 89 times throughout the Swedish investigation. As a control, during 39

imes an abundance group has been assigned, this group was also confirmed by exact counts.

oth estimates provided similar results. 

During the German survey, the same methodology as outlined for the Danish survey had

een followed. To validate species identifications, especially for small sized hydrozoan species,

epresentative numbers of pictures from individual organisms were taken at all stations and

ater confirmed by a taxonomic expert. In cases where species ID had to be updated, the species

atio from picture analyses was used to update species records at the respective station. 

The spatial abundance and biomass distribution of gelatinous macrozooplankton across sam-

ling stations ( Figs. 1–10 ) were visualized using the freeware program QGIS 3.36.2 Prizen ( https:

/www.qgis.org/en/site/index.html ). Latitude and Longitude of sampled stations are provided in

ecimal form and were plotted along with volume specific abundance (10 0 0 m−3 ), area specific

bundance (m−2 ) and area specific biomass (wet weight m-2 ) data. All data are available in the

upplement Appendix 1 and on Zenodo with the doi:10.5281/zenodo.14167122 . 

imitations 

The handling procedures likely underestimate the abundance of the total gelatinous macro-

ooplankton community, especially for fragile siphonophore and lobate ctenophore species.

https://www.qgis.org/en/site/index.html
https://doi.org/10.5281/zenodo.14167122
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Hence, this data should be compared to other gelatinous macrozooplankton datasets generated

by using a similar methodology. Hence, our here presented estimates represent a conservative

quantification of the gelatinous macrozooplankton community in the extended North Sea area.

Missing values for small sized hydrozoan species should be interpreted in light of differing anal-

yses methods during the respective national surveys. As such, species not present should not per

se be interpreted as true absence for small sized hydrozoan species. 
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