La mer 59 : 63-77, 2022, https://doi.org/10.32211/lamer.59.3-4_63

Société franco-japonaise d’Océanographie, Tokyo
B HOM B 5 AEEE DAL T

AR IBEAED ™ - 51 152 - SR —2 - AARKEE - e

Seasonal dynamics in the profundal zone fish assemblage
in Lake Kasumigaura, eastern Japan

Yuka KaMiNARITAY * | Satoru WATAHIKI?, Taichiro Tovama?, Takao NEMoT0? and Kouki Kanou®

Abstract: Seasonal dynamics of the profundal zone (3.1-5.8 m depth) fish assemblage in Lake
Kasumigaura, a large shallow inland-sea lake (220 km?) in Ibaraki Prefecture, eastern Japan,
were examined by monthly bottom trawl-net (mouth size 55 m and mesh size 3 mm) sampling
from January 2014 to December 2015. A total of 14,840 individuals (mainly late juvenile and
adult stages) representing 30 species in 12 families, including 3 commercially important and 2
threatened species, were collected throughout the study period. The mean number of fish spe-
cies per haul varied from 6.7 to 12.7, with no apparent seasonal tendencies. Considerable seasonal
fluctuations in mean numbers of individuals were found in each year (peak abundances > 400
ind./haul in summer and winter seasons), with species composition differing significantly be-
tween the two seasons. The most abundant species were Tridentiger brevispinis, Salangichthys
microdon, Hypomesus nipponensis, Gnathopogon elongatus elongatus, Ictalurus punctatus, Caras-
sius sp., Cyprinus carpio, Pseudorasbora parva, Acanthogobius lactipes, Gymnogobius urotaenia,
Rhinogobius sp. and Squalidus chankaensis biwae, accounting for 98.3% of the total number of in-
dividuals. Seasonal changes in abundance and body size of each of the above species suggested
that the profundal zone of Lake Kasumigaura is inhabited throughout almost the entire life histo-
ry of some fishes (e.g, S. microdon and H. nipponensis), being a dispersal area for early life
stages from spawning and nursery grounds in littoral and riverine habitats, as well as an over-
wintering habitat for other species.
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Fig. 1 Map showing the profundal zone study area
in Lake Kasumigaura, Ibaraki Prefecture, eastern
Japan. Solid squares, trawl net sampling stations
from January 2014 to December 2015. N1, Taka-
hamairi Bay; N2, Tsuchiurairi Bay; N3, the lake
center.
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Table 1. Number of individuals and standard length (SL) range of each fish species collected using a trawl net
at three sites (N1-N3) in the profundal zone in Lake Nishiura from January 2014 to December 2015

No. of individuals

Family Species (code*) NI N2 N3 Toml % SL (mm) MML (mm)** Month
Anguillidae Anguilla japonica (Aj) 0 0 3 3 + 345-560 59
Cyprinidae Cyprinus carpio(Cc) 90 85 125 300 2.0 17-474 250* 1-12

Carassius cuvieri 0 2 1 3 + 109-184 2,12
Carassius sp. (Cs) 166 116 58 340 23 20-276 120° 1-12
Carassius buergeri subsp. 2 (Cb) 37 13 5 55 04 42-215 1-5,7-12
Acheilognathus macropterus 12 3 18 0.1 42-82 2,3,5,6,12
Rhodeus ocellatus ocellatus 2 0 0 2 + 21,41 9,11
Hypophthalmichthys molitrix 1 1 0 2 + 87,113 9
Ischikauia steenackeri 0 4 1 5 + 161-299 1-3, 11
Pseudaspius sp. 1 1 2 4 + 95-108 3,11
Pseudorasbora parva (Pp) 99 30 45 174 12 15-89 45°¢ 1-12
Gnathopogon elongatus elongatus(Ge) 458 132 65 655 44 15-72 514 1-12
Biwia zezera (Bz) 11 2 5 18 0.1 55-65 1-3,11,12
Abbottina rivularis (Ar) 48 4 12 64 04 16-97 1-3,6-9,11, 12
Hemibarbus barbus (Hb) 27 19 48 0.3 70-303 1-3,5,7-12
Squalidus chankaensis biwae (Sc) 4 38 42 84 0.6 23-87 604 1-3,6,11,12
Cobitidae Misgurnus anguillicaudatus 1 2 1 4 35-142 4,7,8
Bagridae Tachysurus fulvidraco 1 0 0 1 82 4
Ictaluridae Ictalurus punctatus(Ip) 144 198 250 592 4.0 12-426 332¢ 1-12
Osmeridae Hypomesus nipponensis(Hn) 467 788 413 1668 11.2 25-116 46 1-12
Salangidae Salangichthys microdon(Sm) 764 1975 1541 4280 28.8 29-89 60" 1-6, 8-12
Mugilidae Mugil cephalus cephalus 0 0 5 5 + 183-209 3,12
Hemiramphidae  Hyporhampus intermedius 1 0 0 1 + 101 10
Lateolabracidae Lateolabrax japonicus 1 0 1 2 + 146, 351 7,9
Centrarchidae Lepomis macrochirus macrochirus 7 0 2 9 + 24-142 3,4,11
Gobiidae Acanthogobius flavimanus 2 1 1 4 + 24-33 7,11
Acanthogobius lactipes (Al) 60 34 91 185 12 13-54 35¢ 1-12
Tridentiger brevispinis(Tb) 2967 1182 1891 6040 40.7 15-64 35¢ 1-12
Rhinogobius sp. (Rs) 112 10 5 127 0.9 17-24 31h 6,7
Gymnogobius urotaenia (Gu) 119 13 15 147 1.0 20-61 35! 5-8
Total 5568 4670 4602 14840
+ <0.1.

* Species code shown in Fig. 5.

**Minimum matured standard length (MML) cited from previous life history studies [a, Nakamura (1969); b, Kasugai (2003); ¢, Suzuki
(1941); d, Miyaji et al. (1976); e, Endo et al. (2017); f, Ochiai and Tanaka (1986); g, Kaneko and Hanyu (1985); h, Kumakawa (2001); i,

Takeuchi (1971)] for the 12 abundant species.
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Fig. 2 Monthly changes in mean water tempera-
ture and dissolved oxygen in the profundal zone
in Lake Kasumigaura during the study period.
Vertical lines indicate standard deviations.
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dividuals per haul (# = 3) and species per haul (»
= 3) in the profundal zone in Lake Kasumigaura
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Fig. 4 Monthly changes in standard length and mean number of individuals per haul (z = 3) for each of the

twelve most abundant fish species collected in the profundal zone in Lake Kasumigaura during the study

period. Box and whisker plots show the median (middle line), first quartile (bottom of box), third quartile

(top of box), and minimum and maximum standard lengths (whiskers). Vertical lines of the number of in-

dividuals show standard deviations. Each arrow indicates minimum matured standard length (MML) (see
Table 1).
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Fig. 5 (a) Dendrogram obtained from cluster analysis based on the number of individuals of each species
collected in the profundal zone in Lake Kasumigaura during the study period. The assemblage was divided
into three groups (A, B and C) at a similarity index level of 65%. (b) Percentage abundance of each fish
species in each month. Species abbreviations given in Table 1. O indicates fish species comprising less than
2% of total abundance in each month.
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Table 2. Results of similarity percentage analysis showing key species contribu-

tions to within group similarity in each group (A, B and C, see Fig. 5)

Mean number of Contribution

Species individuals per haul (%)
Group A
Tridentiger brevispinis 243.2 22.6
Ictalurus punctatus 12.4 14.0
Carassius sp. 8.2 12.7
Cyprinus carpio 9.8 11.5
Hypomesus nipponensis 11.1 11.2
Group B
Salangichthys microdon 132.2 17.0
Hypomesus nipponensis 48.1 16.8
Tridentiger brevispinis 18.4 13.4
Gnathopogon elongatus elongatus 11.2 8.5
Cyprinus carpio 2.0 6.4
Ictalurus punctatus 4.8 6.0
Pseudorasbora parva 33 5.4
Group C
Tridentiger brevispinis 18.2 18.0
Ictalurus punctatus 8.4 14.5
Hypomesus nipponensis 5.6 14.3
Carassius sp. 3.8 13.6
Salangichthys microdon 29.3 13.4
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