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local Fisheries Research Institutes. The study achievements of these institutes will be published in the “Scientific

reports of Hokkaido Fisheries Research Institutes”.
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Occurrence of dominant zooplankton in a brackish lake, Lake Abashiri, eastern Hokkaido in 2017
Hirok1 ASAMI*

Salmon and Freshwater Fisheries Research Institute, Hokkaido Research Organization,
Eniwa, Hokkaido 061-1433, Japan

Zooplankton investigations were conducted in a brackish lake, Lake Abashiri from May to November 2017. Two stations
were established at the shore (St. 8) and central (St. 9) area. Total abundances of zooplankton fluctuated from 0.6 to 4.1x10°
inds./m* at St. 8 and, from 0.7 to 8.3x10° inds./m® at St. 9. The abundance of zooplankton communities such as Rotifera,
Cladocera, and Copepoda reached maximum in June at both the stations and Rotifera being the dominant taxon. Cladocera
dominated only in summer. The dominant species throughout the investigations were fresh-water Brachionus spp., Keratella
quadrata, Filinia longiseta, and brackish water K. cruciformis in Rotifera; fresh-water Bosmina longirostris and Diaphanosoma
brachyurum in Cladocera; and brackish water Sinocalanus tenellus in Copepoda. In particular, the dominance of Brachionus

spp. and B. longirostris was characteristic of previous reports prepared in the middle of 1990s. These results might be due to

the low-salinity environments in 2017.
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Seasonal changes in abundance of total zooplankton (upper) and numerical taxonomic

composition (lower) at St. 8 and St. 9 from May to November 2017

Table 1 List of species at St. 8 and St. 9 from May to November in 2017 Closed circles (®) indicate the dominant
species.
St.8 St9
Habitat Species Habitat Species
Rotifera Rotifera
F Rotaria neptunia
oF Brachionus angularis OF Brachionus angularis
OF Brachionus calyciflorus OF Brachionus calyciflorus
F Brachionus quadridentatus F Brachionus quadridentatus
F Brachionus urceolaris F Brachionus urceolaris
F Keratella cochlearis F Keratella cochlearis
@B Keratella cruciformis B Keratella cruciformis
OF Keratella quadrata OF Keratella quadrata
F Notholca aguminata F Notholca aguminata
F Lapadella sp. F Lapadella sp.
F Asplanchna sp. F Asplanchna sp.
F Synchaeta spp. F Synchaeta spp.
oF Filinia longiserta oF Filinia longiserta
Cladocera Cladocera
or Bosmina longirosrtis oF Bosmina longirosrtis
oF Diaphanosoma brachyurum oF Diaphanosoma brachyurum
Copepoda Copepoda
@B Sinocalanus tenellus @B Sinocalanus tenellus
B Pseudodiaptomus inopinus B Pseudodiaptomus inopinus
F Ergasilus sp. F Ergasilus sp.
B Paracyclopina nana B Paracyclopina nana
UN cyclopoid copepodite UN cyclopoid copepodite
UN Ectinosomatidae UN Ectinosomatidae
UN other copepod nauplii UN other copepod nauplii

F: Fresh water species
B: Brackish water species
UN: Unknown
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Fig.4 Seasonal changes in abundance of eight dominant species at St. 8 and St. 9 from May to November 2017
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rHEZROES T HEND o7, T2, BAEITES
O—HEIESEM TS s bbb, h A TV
DAABEER T T A & B QMBI & 21 CTAE)
L7

87500 N HBESLUEREE Table 112, AGH
AT L 7% RFEEMS GO TR L7z, HH L7
(e R D % (130, B, 2 LT A T VR
1 Sinocalanus tenellus, Pseudodiaptomus inopinus,
Paracyclopina nana®dD i, Ergasilus sp. ¥ 27 07 AHH A
TYHEE ) —-TYVT A NV Faf T HD
Ectinosomatidae % & A7 3HRE I 3 S L7z Wik & &
WCHBLLZZHEIZIZIZFKTH ), B o> 7201dSt 9TH
H#H D Rotaria neptunian>H B L 7273St. 8 TIIHIA L 22
S/ LT TH otz WMBLZHEOW, iy DK
cruciformis, 71 4 7 2 FHDS . tenellus, P inopinus, P. nana,
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JEEZE LT, EEEEE L CUUF o8 S/,
I b b, Wi HHE O Brachionus angularis, B.calyciflorus,
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ff148 O Bosmina longirostris, Diaphanosoma brachyurum@?2
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115 10* fffk/m’, St. 9C72x 10* fEfk/m' & 7 > 72, #i
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Y LU7zo L L, 92 IEB.angularis 73T 1 5 C 2G4
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iR/ m* & 72 5720 & 512, B.angularis\Z I 2. C Flongiseta



6 TRAIKH

S PO L 726 FlongisetaD¥EMINE10H ¥ CThi X Z D%
FEIESt. 87T6.5 % 10* ik /m’, St. 9T8.5x 10* ffl fk/m’ & 7%
> 720 MFIZIZS AR L 72B.calyciflorus & K. crucifor-
misD2AE S IZSLOTHENI L 720 BeAFHIIFICHFDT~
9B AZ T TR B ASEE TN L 726 B.longirostris|ZSt. 8 TTH
LRI ENZ N, 48X 10" K/ m’ S5 X U'5.0 x 10" fii fk/
m’ & 7572, StOTIE8AIZ7.5 % 10 {4 /m’ & Bl 72 ¥ —
7 %D 5726 D.brachyurum|Z8 A 1ZSt. 9 CHAI 7 ¥ —
wED, ZOEEIL6T X 1010k /m’ & 7 o 7z B 5 TESTE
DOFTHA T VDS tenellus\IJEF %@ LT, 1TIT1.0X
10* A/ m* DL L OBECHBLE BT 7 > 7 b~
HEOHTEHBT A TH > 720 ZOZMIAALILT T
HICHEABETHV6H EIHICE — 7 EIg S, 6H 121
St. 894 x 10* flfA/m’, St. 9°C10.6 x 10* ffk/m’, 9H I
1St 8T10.7 x 10* fEfk/m’, StOTI1.1 x 10* 8 fk/m’|Z 3%
L7

z B

HaAE i DK & &St 8 TId4 mPLik, St. 9Tid6 m
DR TIZIZIE—FRTH Y, M s b ICKREZE NS
<, ACERYIZIZITY — A KiR & S OREEDS D AR B
—77, $RIEAYIZIZSLITIIKIES mAp HIFIE I L5
L, 6~7m, &2\I37~8 m|ZHHZ 2 s Bl &
N7zo EAFERFE D6 mPIE TR L7z, Fig.512
1994~19964E 8 X N ILIK D 72812, 20174 D5~11H £ T
DA F1T D72 HHEMIZ BT 20 ER T o FE KR &
KEE T OFHZALE R L7 CERHNZE L1997, 2004)
20174 D KIMIZ6.5~229 T | #i571306~16TH Y, T
137KIRE3.1~227 CB L UIE5H08~14TdH - 7219964 &

30

A/Q\

25
ST
20 DN WA A
U \A ﬂ\
| A ﬁ\ﬁ
15 SR KT
A

\ " FAY
\t"&\g&
10 R NIAN

Surface water temperature (°C)

0:1994 \ -
A:1995 Er\:ﬁ\o IS
5 0:1996 & a
@®:2017 B
0 |
0.0 0.5 1.0 1.5 2.0 25 3.0

Surface salinity

Fig.5 Seasonal changes of surface water temperature and
salinity at St. 9 from May to November between 1994
and 1996. Data collected in 2017 were imposed in
figure

FLL72b D572 20174 DR RS FLB1Z5~10 126
~7 m, 11F137~8 mDOETH o7z, 19944F £ 19954F 115
~6 m, 19964F135~8H 135~6 m, 9 LLF#&1Z6~7 mlZ &
o7z (HH2004), =X 912, 20174E DK BIBR B I IALIE
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Td LK. cruciformisDSEEIZHIE L TW7z728, H4575%0.1
~1.0F TIF L 72196512 13K, cruciformis\X g/ L, &
o TRV 1T D 5 Polyarthra sp., Filinia longiseta
MBI o722 L aMELTWDH, 6T FHEDS
(1984) 12 X AUIZE, 19824F & 19834 D2 7 4R |2 72 1) | HB7E
ORI EN TS~11A E TRIROHETHW 7T ~
7 b v oI R IR L AR, KRS 2513~22TH -
7219824F 12 1T R K E D B T 5 K. quadrataXCF. longi-



seta, YRR AFADD. brachyurum7s & H BB L Tz
S, FMHE S 721~45F T LA L 7219834121, #okik
HOMBUIREDPH 5 VMBI L72E LTOmO T2
MolZlERHFELTWL, 72, A (1997) (ZFKEHE
DHHINA~2TTIH - 7219944 &L 09~24TdH - 721995
AR TG REE DK, quadrata k Flongiseta 7MEET
HolZLEBHELTWL, TOLHI, HENTEL
FTAEHWTT s by, T OERBEOE S IIIE S O
BAZTTOLZENBITOENDL, WREOTTHES
L CHI ¥ %K quadrata & F. longisetald ik /K VE D FESE T
BHAHD R (1997) DB L 72X ) I DH3E TR
B 2 — 0, 19834125 S (1984) ASZ b6 2f 1k H
HLAaho/zbBE L Twd &), a3z
L EBEDVREOONLL LDbEEZLND,
BELZEW TS > 2 b I220T, 20174EDFHE
TR RO (%1997, 20048 X O —ERFERE
B RET 5 L, 20174 O TR T b N2 -
20, LTOZmMTH b, —2 BIZIZAK MR R
Brachionus)& D& 5 CTd 5 (Table 2) o 19904FA0 X D45
RClE, AfIELEFEE L THHAT LI LD h o7,
Brachionus)& 12 199447 H 120.7 X 10* i {4 /m’, 19954510 H
120.1 X 10'fE/R/m* D b3 MBI L7228, & ) K355
THo721996FED6~IH LT, BHIZIIES L o72b
DDO0.1~40x 10EA/ M OFETHI L7z GRRAER
EED . E5ICBEDRIRICOWTHRS &, KHEIZIES DS
1L Td o 7219474 I Bl oREsE s 5 GTH - A H
1948) o & 512, FRHHHDDN1~12TdH - 72 19644E 11T A
EOHBUIFRD SN h o 72985, FiitE5250.1~1.0TH
S 7Z19654E T HM E TIEES o 72 OO HBOR
8035 (HF1970), ZNHD T & H 5, Brachionus &
DOMBUIIE S IFEIZFRO 5L Z L ANBEOFARE LD
WBEL7ZHRTHDLES 25 =D HORBIE, A
% ff3¥EBosmina longirostris D5 D328 F H 5D o AFE LR

HEMC B 28777 s EEE 7

A 1.0~2.7Td - 7219944F £ 19954E |2 134 HY
H Lo 7208 50 530.6~1.6& X 0 AKIES 75 5 721996
FAIZT~9H 12 AT T03~52 % 10° fEfR/m* D % B T HY
HAEo 5N (ER1997, 20048 & O —HEFEE
o S52BFEICIE, TTH - AH (1948) 12X, &
2SI LU T ORIE 5 Td o 72 1947TE D EFICARTED
WINEBE L Cwb, F7z, Bk (1970) 1Z19644E D 75
¥ b B OKE, 50RO L 721964451211, B.
longirostris [ L L7222 HMELTWh, ZNHDZ
ENG,2017THHED TN H2E O E 5 IXERE S BRIEIC L S
LD EEZ LA, Brachionus)g =2 Bosmina longirostris\d
T A TR OB E LAY THH D (1LF1974, -
FLH1977, FrIN1982, £ 57.2004) . %5 (R585E) 1320174F
D7 I FHA O BWNEWZ, BEIZ K& D Bosmina longi-
rostris w2 L T\ 50 2D Z & H 5, Bosmina longirostris
DEEIZT AT FICE > T RIFAREEEE 2 515,
Ar[aAg 5 N 72201 7T4E OFE R, A RO AL B
T b OBEHEEZLSEL I EEIRL TV,
S, RERIEDEBEOZALY RO bz, 8~
7 b OMBURR RS 5 2 L1, e ORE
EHO—2 L LTEETHA ),

N

D

# R

RIFFEZAT) 12D 720, P 2 W7z
M HCE T FAL & Ok 2 RAFE, NABOCSH, Mk
HOBERRIZIR CEHH LT,

5| A3 Ek
R, WEMCBILIEWT T 7 b OFEE

Bk X OAELE). bl 37 K RE AL Y BF 2R
1997 5 51 : 31-43.

Table 2 Comparison of dominant species between the present and past studies.

Taxa 2017 1994

1995™" 19962

Rotifera Brachionus spp. (F)

(B. angularis )

(B. calyciflorus )
Keratella cruciformis (B)
Keratella quadrata (F)

Filinia longiseta (F)

Keratella quadrata
Filinia longiseta

Clad a Dianh

J. brachyurum (F)
Bosmina longirostris (F)

Copepod si P tenellus (B)

Keratella cruciformis

Sinocalanus tenellus

Keratella cruciformis
Keratella quadrata Keratella quadrata

Filinia longiseta Filinia longiseta

Diaphanosoma brachyurum

Sinocalanus tenellus Sinocalanus tenellus

*1; Asami (1997)

*2; Asami (2004), unpublished data
F: Fresh water species

B: Brackish water species
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Vertical distributions of three dominant crustacean plankton in a brackish lake, Lake Abashiri, eastern Hokkaido, in
2017

Hirokr ASAMI*

Salmon and Freshwater Fisheries Research Institute, Hokkaido Research Organization,
Eniwa, Hokkaido 061-1433, Japan

The vertical distributions of crustacean plankton, namely, two cladocerans of Bosmina longirostris and Diaphanosoma
brachyurum, and one copepod, Sinocalanus tenellus, were investigated at a central station in a brackish lake, Lake Abashiri,
from June to November 2017. Zooplankton samples were spaced 2 m apart from 0 to 6 m distance, and another at 7 m using
Van Dorn bottle. The boundary layers between fresh and salt-water were observed at 6 - 8 m depth from the salinity profiles
throughout the investigations. In addition, the dissolved oxygen decreased sharply in these boundary layers. The individual
densities of B. longirostris and D. brachyurum increased from mid-July to early August, and dense distributions of these species
were observed in the boundary layer. At the same time, large number of S. tenellus adults was simultaneously concentrated at

this boundary. The factors of this vertical distribution in relation to the boundary layer in summer were thought to be the light

environment and avoidance of feeding by smelt juveniles.

F—7— N HGEM, SRESA,

HAEMIEY~ bV 3 (Corbicula japonica) |, 7 714 F
(Hypomesus nipponensis) , > 7 7 % (Salangichtys micro-
don) 7 EOKEGHEVPEET, LiFEIEZD 55 A, £H
M b EE R ANKEEDEEOS & L CEARBIET
Bbo FRIZ, MLEMET I 550N L MINTEE
FH AR N TN S TB Y, Mt &
L CEEREEHZH> T2,

HEFE L RIE AR £ TR TH - 7228, #iiE 0%
A6 & 0 YK HSHEE ) % 0 U TS L, W o ke
IR 2 ISR DERE LT &7z (PRE1984) T/
FIEK L RERDREITEZ DI L %), MR CThfll
B ERRIE SR AR E L, MENNE Z OB RS L
ADTEER T D AR TH B (K- ZH1984) . K
HKITBEBRFEREIZD V), £ LR OB TR RS e
ENIEI, Z ORI 72 SR TELAHY 2 KSR 15 A 8 ] 00 e K
DR TH L. ZO &) IR ZEROMED T, #¥ 7

IR E, W7

N7 VS

T NUBED L) BEES AT LTV AT EK A
B EZATHD,

L DT T 7 b EERERIC R AR 2 R
Z v (2E881979) 0 F 7o, W MB R DL, B
T NIRRT AR EZ A D ESERE 2175
LA hBHMENTBY, ZLOW%ErHD (Flx
WEICH197204830) o FEEMICBW T, BT o> 7 b v
DEREST AT R H A 2 LR FEHEL T ABEICE
HThrenEz0bL, BWTI Y7 N OHES
2B 2 —EOFAEMFEAS 19504 F I 212 FE i S T b
(JCH - A 1949, 1950, A 1951, 1952), # L C, #8E
MO T Z > 7 N ¥ OFRE SR TIRRT B 3% < B
G, CORBIZE L 5T 2 @D H 5 2 &L 22
ENTWD, —F, 19504 Hi 2 IR BT TS DU I3
LY BEL, BIEOHEM ORMHEE L 13T R LD, &
D7, FGEMOB TS > 7 b ORES b EEE

HRCEFA613 (20224810 H 28 H 57 5H)

*Tel: 0123-32-2135. Fax: 0123-34-7233. E-mail: asami-hiroki@hro.or jp
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FRLDEDVRGER LN D FHEFII20174F (2 T5HEE
B FEHEOWHIIOT, MEMoBm 77> 27 o
T2 TARDLBEICE TN (RR2023), LT,
777 by E LTHES L THIT 530, 3%
B 4% i 6 D Bosmina longirostris, Diaphanosoma brachy-
urum, 71 4 7 I D Sinocalanus tenellusx 25 72, 2L H
DRIV INE T FOMAEY & L TEETHLZ L
HHIHN TS (K 2004) , KRR TIE, b O HG%
7727 Y OHPOHEN ETDERIZONWTE
2L,

ME ERE

AT XA O L (St 9) D —7E BT BV T20174:6
~1H I TOMIZ, 6 F IR, 7~8HIZIF H 20, 9~
1TH F TIZIZH RO SHE TAEFREIAT - 72 (Fig. 1) o % 5
403 B (1999) 12 HE W HB7E KB AS19814E A S BIE £ C
HWTW 277 FEFEFEOES L E Lz PRERH
T ENSWMRFHIRTH o720 TT 7 b U DOERIES
HixPFRD7-DI26 LEBEDONY FUABREL HANT, %
TEEA S 4], A 5120 LK 23K L7214, 40 umD#EH
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HTI00 M aRE L, FRKERIZO0,2,4,6,7TmE
L7z BERITERER M ETESIC, ERERHDOF2%I2
YT LAV VEREFEEALCHEE L2 7T 7
b > OFRERZIZCTD (JFE7 KN 5w 7 ASTD102) |2
L DK, 5B L OEAIREE LB L 72, KR
FEBR LT — 7 oW, SRR DED0~6 mF T
D2 miiifEE L 07, 8 moOBllEEY Fv7z, 512, &

Abashiri River

River

Memanbetsu

FERU & 0 BB OBUN, B X000, 2, 4, 6, 7 mOFED
SNY RYHREBIZE Y 7007 4 Vafb D720 Dl
KEFAK LT (72720, ATHIZKE) . $RK L 7ziKIZ,
7 =T =Ny FIEAE L THEBE L TEAT,

B 7T 07 N OBERIIERZIEL R 2%
ReEBrHEVFEAZADY) VF—IZBL, 2hhb
12~ 1/AD IR TEARZ R, 77 ¥ 7 b YRS
INFE LT, AR B L O AW BEM S CREGNICEH L
720 ARWIFETHRIG & LML, B %D Bosmina longiros-
tris, Diaphanosoma brachyurum, 71 4 7 3 ¥ D Sinocalanus
tenellusD3fE & 17> Sinocalanus tenellus\Z 2O\ Tlx / —
TV A IRy A b (C1-3) , B3Ry A b
(C4-5) B X OBtk (C6) T THHEEINIFELL 72, fH
AU m* 2472 ) OfEICHE L 720

7 un 7 4 vaiidi#lk100 mL%GFF7 1 V¥ — Ti
W, BT ERAF L, fRH, A%/ —)pTruu 7 g
Wa% fili Y L, o Ot 6 & Ef (Turner Designs, 10-AU
Fluorometer) C4#T L 72

& R

KIEBIRIE Fig.2 (a)l, AR OKE, D, BHEHEE
DEREIIAT DT EALE R L7z, £72, Fig.2 (b) 1237 1
07 1 VasDESR DML e R LIz, & 51, fif
%1 (Appendix 1) (225 QBB %2R L72o KiRIZH
FEH & QICEEDS6H 5V IET mE THERPLICTRL
7295, 6~8 mdH B\ IET~8 mIZ T CTABICZEIL L 720 %
KL, A28 CHHISHD6S T 58H7H
D229 C FTEE L7z KMAKMIZOH29H 12192 T & BE

Okhotsk Sea

Abashiri
River

0 1 2km
[

Fig.1 Lake Abashiri and sampling station (St. 9) from June to November 2017
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Fig.2 Vertical profiles of (a) water temperature (°C), salinity and dissolved oxygen (mg/L), (b) chlorophyll a

concentration, (c) abundances of Bosmina longirostris and Diaphanosoma brachyurum, (d) nauplii,

copepodites and adults of Sinocalanus tenellus
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Fig.3 Seasonal changes of transparent (O) and euphotic
layers (twice the transparent depth, A) at St. 9 from
June to November 2017
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Appendix 1 Seasonal and vertical values of water temperature, salinity, dissolved oxygen and chlorophyll a concentration at St.

9 from June to November 2017

W.T. (°C)

Depth (m) June 29 July 18 July 27 Aug.7 Aug.28 Sep.13 Oct19 Nov. 15

0

O N o AN

19.2
17.4
16.3
15.1
15.1
9.5

22.4
22.3
21.6
17.4
14.8
10.3

24.3
22.9
22.5
19.2
16.1
12.4

22.9
22.8
22.5
20.1
17.0
12.2

22.6
22.0
21.9
19.8
16.7
12.3

19.4
19.4
19.3
19.1
17.0
12.3

11.5
11.4
11.3
11.3
14.1
124

6.5
6.5
6.5
6.5
6.5
9.9

Salinity

Depth (m) June 29 July 18 July 27 Aug.7 Aug.28 Sep.13 Oct19 Nov.15

0.8
0.9
0.8
0.7
5.9
17.3

0.6
0.6
0.7
1.3
111
171

0.7
0.7
0.7
1.6
12.9
16.9

0.7
0.6
0.7
1.3
7.3
171

0.8
0.8
0.8
3.7
14.3
17.6

1.1
1.1
1.1
1.2
13.1
17.7

1.2
1.2
1.2
1.2
14.8
17.7

1.6
1.6
1.6
1.6
1.6
16.8

DO (mglL)

Depth (m) June 29 July 18 July 27 Aug.7 Aug.28 Sep.13 Oct19 Nov. 15

0
2
4

0 N O

12.3
12.3
9.9
9.0
7.5
2.0

9.1
8.8
8.6
6.4
3.1
0.9

15.9
14.4
11.8
8.2
3.8
1.4

8.3
9.3
8.3
2.5
0.3
0.0

12.2
10.9
9.9
71
1.5
0.4

9.2
9.2
9.0
8.9
5.1
1.7

12.3
12.3
12.1
11.9
8.0
2.3

12.4
12.4
12.4
12.4
12.3
8.9

Chl.a (ug/L)

Depth (m) June 29 July 18 July 27

Aug. 7 Aug. 28 Sep.13 Oct19 Nov.15

~N 6o AN O

29.6
14.3
18.3
13.9
12.6

41.8
39.4
44.3
29.6
10.6

177.0
109.0
70.1
28.6
26.6

No data
NO data
NO data
NO data

NO data

101.0
92.3
61.7
47.3
31.7

32.2
32.8
30.9
29.1
31.8

40.3
45.3
48.8
49.5
39.5

21.3
27.8
20.7
21.7
21.6
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Appendix 2 Seasonal and vertical abundance of Bosmina longirostris and Diaphanosoma brachyurum at St. 9 from June to
November 2017

Bosmina longirostris (x10* inds./m3)

Depth (m) June 29 July 18 July 27 Aug.7 Aug.28 Sep.13 Oct19 Nov. 15
0 0.02 0.68 0.12 4.34 0.09 1.93 0.43 0.17

0.04 0.94 0.40 3.21 0.02 1.97 0.45 0.16

0.02 1.10 2.31 5.91 0.84 1.94 0.59 0.17

0.02 0.70 5.06 1.78 1.76 2.07 0.40 0.11

0.06 0.30 3.38 5.32 1.14 4.84 0.41 0.19

N~ o AN

Diaphanospma brachyurum (x10* inds./m®)

Depth (m) June 29 July 18 July 27 Aug.7 Aug.28 Sep.13 Oct19 Nov. 15
0 0.00 0.02 0.02 0.57 0.00 0.01 0.00 0.00

0.00 0.08 0.37 2.89 0.00 0.03 0.00 0.00

0.02 0.16 1.51 3.93 0.00 0.08 0.00 0.00

0.00 0.12 4.04 9.18 0.02 0.06 0.00 0.00

0.02 0.04 4.58 5.38 0.00 0.18 0.00 0.00

~N~ o AN
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Appendix 3 Seasonal and vertical abundance of nauplii, C1-3 copepodites, C4-5 copepodites and C6 (adults) at St. 9 from June
to November 2017

Sinocalanus tenellus nauplii (x10? inds./m3)

Depth (m) June 29 July 18 July 27 Aug.7 Aug.28 Sep.13 Oct19 Nov. 15
0 0.54 1.80 1.65 0.30 2.47 6.05 1.51 0.01

0.74 0.50 1.37 0.13 1.54 5.77 1.53 0.03

1.70 0.14 0.42 0.01 1.72 5.98 2.30 0.04

2.60 0.12 0.04 0.04 0.40 4.57 1.48 0.04

0.68 0.02 0.07 0.00 0.16 2.39 0.93 0.05

N O AN

S. tenellus copepodite C1-3 ( x10* inds./m®)

Depth (m) June 29 July 18 July 27 Aug.7 Aug.28 Sep.13 Oct 19 Nov. 15
0 0.00 0.04 0.13 0.01 0.06 0.53 0.13 0.27

0.04 0.12 0.21 0.42 0.27 0.81 0.26 0.31

1.28 0.30 0.61 0.24 1.50 1.35 1.66 0.43

2.20 0.12 0.31 0.20 0.76 1.69 2.24 0.29

1.08 0.00 0.32 0.04 0.56 1.32 1.68 0.43

N O AN

S. tenellus copepodite C4-5 ( x10* inds./m®)

Depth (m) June 29 July 18 July 27 Aug.7 Aug.28 Sep.13 Oct 19 Nov. 15
0 0.00 0.00 0.06 0.02 0.00 0.02 0.01 0.12

0.34 0.02 0.08 0.28 0.00 0.07 0.02 0.13

210 0.18 0.43 0.35 0.40 0.19 0.70 0.28

0.76 0.12 0.36 0.54 0.64 0.42 0.74 0.16

0.44 0.18 0.31 0.28 0.44 0.64 0.42 0.22

N O AN

S. tenellus C6 ( x10* inds./m?)

Depth (m) June 29 July 18 July 27 Aug. 7 Aug.28 Sep.13 Oct 19 Nov. 15
0 0.05 0.02 0.94 0.00 0.00 0.00 0.01 0.20

6.54 2.04 0.70 0.64 0.02 0.11 0.04 0.33

8.02 3.86 4.72 1.42 1.04 1.01 0.81 2.32

3.44 2.86 4.93 9.96 0.70 2.14 0.60 1.87

0.52 1.16 8.52 10.26 0.78 2.56 0.47 1.93

N~ OO AN
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Seasonal changes in lipid content of arabesque greenling (Pleurogrammus azonus) captured in Shiribeshi area and
their relationship with the body length and condition factors
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Seasonal changes in the lipid content of arabesque greenling (Pleurogrammus azonus) captured in Shiribeshi area were
examined. Lipid content was higher in males than in females in all months. And lipid content was low in winter, increased in
spring, peaked in summer, and then rapidly decreased in females, but remained high in males until October. In addition, lipid
content was correlated with the condition factor, and it was thought that the lipid decreased as maturation progressed. Lipid
content of large fish (body length more than 320 mm) that thought to be more than 3 years old tend to be lower than that of
smaller ones. Therefore, to catch high-lipid fish, it is important to target aged-one or -two fish from May to July for females

and from May to October for males.
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Fig.1 Catch of arabesque greenling (Pleurogrammus azonus)
in the Sea of Japan and Sea of Okhotsk divided by

BOTHIOBHIZH T > T b £OMR, MIEREIIRED traded values ( higher or less than 80 yen/kg),
T LHHKIGITEEOEE T/ S CA0EHRI% % R L, production of catch and average unit price.
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Table 1 Lipid content, body length, sampling date, and number of female arabesque greenling (Pleurogrammus
azonus) collected in sampling areas and fishing gears

Sampling Sampling  Fishing Female Body length(mm) Lipid content(%)
date area gear Number Min  Max Mean Min  Max Mean SD
2019/4/1 Otaru Danish Seine 10 275 - 375 311 13- 5.1 24 1.1
2019/4/4  Shimamaki Bottom setnet 4 279 - 284 282 20- 48 37 1.1
2019/5/15  Otaru Danish Seine 8 281 - 313 294 30- 100 62 22
2019/5/16  Iwanai Bottom setnet 16 212 - 312 257 1.4 - 100 64 2.5
2019/5/27  Furubira Gill net 8 297 - 322 306 53- 126 7.8 2.3
2019/7/11  Shakotan  Gill net 24 270 - 339 304 38- 11.0 74 1.9
2019/10/7  Furubira Gill net 24 285 - 351 309 1.0 - 8.1 4.2 1.7
2019/10/17 Otaru Danish Seine 8 286 - 320 302 03- 43 23 1.2
2019/11/22  Suttsu Bottom setnet 8 275 - 308 295 05- 65 1.8 1.9
2019/11/26 Otaru Danish Seine 16 186 - 347 252 0.0 - 69 1.7 1.7
2020/1/13  Otaru Danish Seine 16 192 - 341 250 02- 34 1.2 1.0
2020/2/13  Iwanai Gill net 8 270 - 326 303 01- 25 1.3 0.8
2020/2/26  Otaru Danish Seine 8 282 - 306 298 0.0 - 2.1 0.7 0.7
2020/3/26  Suttsu Bottom setnet 8 256 - 310 286 04 - 50 31 1.4
2020/5/7  Otaru Danish Seine 16 196 - 366 270 19- 97 54 2.3
2020/5/15  Shimamaki Bottom setnet 8 301 - 336 314 02- 63 38 1.7
2020/5/28  Furubira Gill net 16 313 - 350 327 25- 99 68 2.2
2020/6/8  Yoichi Gill net 16 282 - 345 317 28 - 89 56 2.2
2020/6/23  Yoichi Gill net 16 293 - 331 318 31 - 9.1 5.8 1.5
2020/7/9  Yoichi Gill net 24 290 - 334 311 39- 89 64 1.3
2020/7/20  Yoichi Gill net 16 301 - 344 318 28 - 75 52 1.2
2020/8/4  Yoichi Gill net 16 307 - 336 320 25- 82 51 1.6
2020/8/19  Yoichi Gill net 16 294 - 349 319 26 - 105 59 2.0
2020/9/1 Yoichi Gill net 16 296 - 356 321 1.6 - 74 49 1.7
2020/9/16  Yoichi Gill net 16 306 - 341 321 13- 58 39 1.4
2020/9/17  Otaru Danish Seine 8 307 - 334 322 25 - 103 6.1 29
2020/10/1  Yoichi Gill net 16 303 - 351 318 0.6 - 9.1 32 1.8
2020/10/13  Yoichi Gill net 16 305 - 347 321 07 - 40 25 1.0
2020/10/20 Otaru Danish Seine 8 301 - 335 314 04- 32 20 0.8
2020/11/3  Yoichi Gill net 16 310 - 341 323 02 - 4.6 1.8 1.2
2020/11/12  Suttsu Bottom setnet 8 298 - 324 315 07 - 5.1 2.1 1.3
2020/11/19 Shimamaki Bottom setnet 8 290 - 325 307 02- 23 1.4 0.7
2020/12/9  Suttsu Bottom setnet 8 283 - 328 308 01- 15 06 0.4
Total 430 186 - 375 305 00 126 43 2.7
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Table 2 Lipid content, body length, sampling date, and number of male arabesque greenling (Pleurogrammus

azonus) collected in sampling areas and fishing gears

Sampling Sampling  Fishing Male Body length(mm) Lipid content(%)

date area gear Number Min  Max Mean Min  Max Mean SD
2019/4/1 Otaru Danish Seine 8 275 - 348 309 04 - 120 4.4 3.4
2019/4/4 Shimamaki Bottom setnet 4 266 - 286 274 25- 64 4.0 1.5
2019/5/15  Otaru Danish Seine 8 268 - 301 285 24 - 119 8.0 2.5
2019/5/16  Iwanai Bottom setnet 16 209 - 295 255 1.5 - 104 6.0 2.3
2019/5/27  Furubira Gill net 8 291 - 322 299 55 - 137 9.8 2.9
2019/7/11  Shakotan  Gill net 24 268 - 323 295 5.6 - 12.7 9.2 1.8
2019/10/7  Furubira Gill net 26 272 - 316 293 49 - 120 7.5 2.0
2019/10/17 Otaru Danish Seine 8 278 - 296 285 24 - 175 5.1 14
2019/11/22 Suttsu Bottom setnet 8 256 - 284 271 04 - 64 3.0 1.7
2019/11/26 Otaru Danish Seine 16 181 - 296 245 09 - 115 5.0 3.1
2020/1/13  Otaru Danish Seine 16 180 - 302 235 0.6 - 7.7 3.0 2.1
2020/2/13  Iwanai Gill net 8 273 - 312 297 04 - 56 2.2 1.5
2020/2/26  Otaru Danish Seine 8 265 - 301 281 03- 93 4.6 2.7
2020/3/26  Suttsu Bottom setnet 8 265 - 305 283 1.6 - 9.7 4.9 2.9
2020/5/7 Otaru Danish Seine 16 209 - 316 260 2.8 - 10.1 6.2 1.5
2020/5/15  Shimamaki Bottom setnet 8 291 - 325 312 04 - 10.6 5.8 3.5
2020/5/28  Furubira Gill net 9 290 - 315 306 6.7 - 13.1 105 1.7
2020/6/8 Yoichi Gill net 16 285 - 326 304 56 - 11.0 8.6 2.2
2020/6/23  Yoichi Gill net 16 291 - 326 308 36 - 11.1 7.7 2.1
2020/7/9  Yoichi Gill net 24 282 - 320 300 3.1 - 13.0 8.7 2.5
2020/7/20  Yoichi Gill net 16 294 - 326 310 6.1 - 11.3 8.9 1.5
2020/8/4 Yoichi Gill net 16 296 - 323 308 43 - 129 8.6 2.4
2020/8/19  Yoichi Gill net 16 291 - 331 311 4.1 - 124 7.4 2.3
2020/9/1 Yoichi Gill net 16 291 - 333 309 44 - 135 8.4 2.2
2020/9/16  Yoichi Gill net 16 292 - 337 307 34- 99 7.0 2.1
2020/9/17  Otaru Danish Seine 8 293 - 312 302 25- 124 7.1 2.6
2020/10/1  Yoichi Gill net 16 291 - 331 310 1.3 - 85 4.8 2.1
2020/10/13  Yoichi Gill net 16 294 - 332 312 38 - 114 7.2 1.9
2020/10/20 Otaru Danish Seine 8 261 - 298 282 0.7 - 44 2.5 1.3
2020/11/3  Yoichi Gill net 2 290 - 302 296 2.1 - 36 2.9 0.8
2020/11/12  Suttsu Bottom setnet 8 271 - 306 292 1.1 - 62 3.0 1.5
2020/11/19 Shimamaki Bottom setnet 8 260 - 291 279 22 - 60 3.8 1.1
2020/12/9  Suttsu Bottom setnet 8 281 - 302 289 0.7 - 32 1.3 0.8

Total 409

180 - 348 291 0.3 13.7 6.5 3.1
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Fig.2 Monthly change of lipid content of arabesque
greenling ( Pleurogrammus azonus) collected from
April 2019 to December 2020. The upper and lower
lines of box indicate 75 and 25 % of the data,
respectively, and whiskers indicate minimum and
maximum points of each group. The bold line in the
box shows the median value of the data. Circles
indicate outliers. The dotted lines indicate 5.3%,
which is the median of all lipid data.
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Fig.3 Monthly change of condition factor of arabesque
greenling ( Pleurogrammus azonus) collected from
April 2019 to December 2020. The upper and lower
lines of box indicate 75 and 25 % of the data,
respectively, and whiskers indicate minimum and
maximum points of each group. The bold line in the
box shows the median value of data. Circles indicate
outliers. The dotted lines indicate 13.0, which is the
median of all condition factor data.
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Fig.4 Gonad somatic indices (GSI) of arabesque greenling
(Pleurogrammus azonus) by month. The box indicates
75 and 25 %, and whiskers indicate minimum and
maximum points of each group. The bold line in the
box shows the median value of the data. Circles
indicate outliers.

v r OREGEROFHEN, MERLILHEL 0K 23

bR L7ze 1HE2H OGRS & 128, B
P TER L METIZTHICE =2 2R L ThHHEA IS
IKF, HECTIZI0R £ CTHWHEA MR L 720 BT L7z,

o2 LA O W 1 O A SERR AR B DO HERE % Fig 41277 L
7o AFHPR IR 0 R UL LT MERE & D125 H F TIHERWET
Horz (10, 101 MEMEE HIZ6-9F 2T THER
M EH L7, MECIZI0H DIESEuc LA L, 1A
OLfiinas e — 27 (13.0) 1Z# L7z HETIZ108 DIRED %
R EFAZRL, HHICHREIE—-2 (04) Lho
720
AFRREBESELOBE ARELIFEESR L QBRI
WCHERERIZ2 5 B T & ICFig 5ICR L7z, 22T, Ho
35 DUEEE A S 48 180-220 mm & 260 mmb),_F > Z#EAS
ATENDH, WIHEFIA4AATIIEOVDWYWS [H—
7Ry ] ESHLETIE THERy 7l 117 L TIZ0R
12 7= B/, B IR1-6 H Tld B2 L, 7TH DIk
TRIEB L O2FLL LIS 72 5 RFEECH 4 5 (5
W, 2016) i O/NEIEEE1-4 IR &2 A35.3% b
TOMMEIITEAERED, SHUREIZ EALS3% %2
DARER Az,

ZZT, BETLOERE LTHEFENHLEEZ LN
ZAEF260 mmPL o - REUEEIZALY , AR 208 U Tt
HEX IR IR ERE L OBRE AL 2HER

A)Female
= . = . = _
o Jan.. Feb. | A o May, Jun. | o Sep., Oct. | |
o™ | ® Mar., Apr. [ ™ | ® Jul., Aug. | 0 o™ f® Nov., Dec. || il
g 2 e 2 e
€
] © -]
5
) ©
o
‘a
o - = =
o~ : : o™~ o™~
: o N A
e T % T e T T T T T T T T T e
140 180 220 260 300 340 380 140 180 220 260 300 340 380 140 180 220 260 300 340 380
B)Male
= P pus
o Jan., Feb. | I © May, dun. | e : o Sep., Oct. | | o
o {® Mar., Ao | POER o f* dul, Aug | 'i'.oe Lo o ] ® Nov., Dec. i i L
= o . L = " o |
L T o EA = -
5 o o SR UL NS . . © -
£ S 8
o N
B S S g ™S @ bl R S
o SRR - PO O 'y
N rbogPes - - e g
A o % : !
I T q‘go‘%o' o~ Sl ! % Loty
@ ! : : I i . ot
o P : Lo P I
i ||||||18|0|||| e T T A L O I B B B
140 180 220 260 300 340 380 140 180 220 260 300 340 380 140 180 220 260 300 340 380
Body length (mm) Body Iength (mm) Body Iength (mm)
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Table 3 Summary of lipid contents of arabesque greenling
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above the median of lipid content of all samples (5.3%)
by length class collected from May to August
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Fig.7 Monthly changes in category percentages classified by the median of lipid content and
condition factor of arabesque greenling ( Pleurogrammus azonus). Classified into the
following four categories, (1) low CF (condition factor) and low LC (lipid content), (2)
high CF and low LC, (3) low CF and high LC, (4) high CF and high LC.
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