Bull. Korean Fish. Soc. 16(4), 316329, 1983 k3t 16(4), 316—329, 1983

FORAHY KBEMRIRS MRS BuEn HA

HEX - B - &R - BREK
BUAEAS BEEH - BEEHSH - WRBEEH - MRS

Structure of Shelf Front and Distribution of Plankotns in the Eastern Part
of the Yellow Sea

Kyu Dae CHO, Seong Yoon HONG, Hee Joon KIM and Yong-Rhim YANG
Departments of Oceanography, Marine Biology, Applied Geology and Fishing Technology
National Fisheries University of Pusan
Namgu, Pusan, 608 Korea

The formation and structure of the shelf front in the eastern part of the Yellow Sea are
studied on the basis of oceanographic data collected in August, 1982 and February, 1983. This
paper also describes the distribution of planktonic organisms of the shelf front,

In summer the shelf front is formed in the area (126°02/E—126°05’E) ca. 20 miles from the
shore at the depths of 15—25m. In winter, however, no distinct shelf front is formed.

Based on the cluster analysis of surface phytoplankton the species composition shaws a discon~
tinuous pattern in the vicinity of the shelf front in summer, 1982. A similar trend is observed

in distribution of some copepod species in winter, 1983.

Pingree and Mardell, 1981).

A = gkl A s qte} phytoplankton ¢} 7= Choe(1969),

Lee et al. (1967), Shim and Lee (1979) % <3}

ool Vel A4 F, 2A4AdA(tidal front) ¢ F2 k4 phytoplankton o] st} Fshed
E& 953 A4 Ghelf front)& shAlo] ale] & ek ¥F ZME zooplankton ) T2 o=

< 4 Fhtelel A viehvie, ol mlekEA Y 54 FEY £EXE T2 ¢34 A9 23 A
A% B 5L A5oR o[ RolA 4Fo] AZqA Eo] Wy-foz (Park, 1970; Lee, 1982), 1 %
B 25 3 IFR Q4 stasizay 845 Park(1970)& 541 meobi9 R¥ et <3 (water

o] A4 7] EA 7] F(mechanism)e] a4 mass)? AAE FY AHelsgdok o] AT+ st
Fearnhead(1975)e] &3l 4] o Fs]9) o=, Simpson 2] #] o A Shim and Park(1982)2 1981\ 4%
and Hunter(1974), Simpson et af, (1978) & 4=  zooplankion &} <3} XX E Zalsld 42 i3}
A kol 4 Airborne radiation thermometer (ART) zooplankton #¥ o} WA AA7+ gvtn st
o] 93 TdFe o STD g8 A& Toz = I Yekh zeu A 8 Jel A A 34dd =
A9e stodstget. =g AAE AAR std 4 9 &5 ALY TAAQ 488 o $x 2 F

EEE e #8438 of2A Jehdo (Holligan, 1981; %) w2 plankton ¥4 st & obd 477

F

*ool | 19820 % Fad sla2dE Q7Y Adow g8,
*2 LA E s ekl st T4 o T 4828 (Contribution No. 82 of Institute of Marine Sciences,
National Fisheries University of Pusan)
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Fig. 1. The stations of Fisheries Research and
Development Agency (upper) and of G-,
S- and W-lines (lower).
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Fig. 2. Horizontal distributions of surface and
bottom temperatures (°C) along G- and
S-lines in August, 1982.
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Table 1. Positions of the maximum horizontal
gradient of temperature (°C/mile) at
G~ and S-lines in August, 1983 and
at W-line in February, 1983

Depth Maximum gradient (°C/mile)
(™) G-line S-line W-line
0 0.16 0.21 0.27
(Gs—Gy) (S:—S)  (W;—Ws)
10 0.13 0.26 _
(Gs—Go) (85—5y)
20 - -~ 0.14
(W;—Wpg)
bottom 0. 50 0.34 0.13
(Gs—Gy) (8s—Se)  (W,—~Wj)
30 40' 50' 126°00 100

50 F ¢
: Temp. (°C)

Fig.3. Vertical distribution of temperature (°C)
along G-line in August, 1982.

G-line &) o=z 8 Fig. 3¢] i S-line
0§ Ag Fig.4o) veljgirl. G4 S-lined] of
30mel & VAT 5o glom, Gz Giatel, S5
b Sudfol8) detE e A 23.5~24.5°C 2 4L

124°E 125°

126°
T T

127°
e

Surface

|
|

128°

124°E

30 40° 50 126°00" 10
Stn.S9 S6 S2
om — . 5= —

50 Temp.(°C)

Fig. 4. Vertical distribution of temperature (°C)
along S-line in Auguest, 1982.
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Fig.5. Horizontal distributions of surface and bottom temperatures (°C) in the Yellow

Sea in August, 1982.
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Table 2. Water colour and transparency
observed in August, 1982

Station Gs G4 G5 GG G7 Gs Gg
Colour 4 3 323 23 3 3
Transparency(m) 3 9 20 21 19 18 21
Depth of 17 31 31 44 56 60 70

bottom(m)

2. FA B%

W-line off wigk 1983 29 IAFA1 3 L
axnAT = W, o Wg Atold) vebyren(Tablel),
gubg o2 SAAE #d 3 AEq} shA 2t 8
Zo) Ebkeh. Fig. 6 198313 29¢) W-line(35°
51N A8 29 Azt Tolcl. L0 o2 T
2= A S B2, 5§ Ed 329 2L 9
Aol ol FE glou, duitdoew =7

Temp.(°C) J

Fig. 6. Vertical distribution of temperature (°C)
along W-line in February, 1983.
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Table 3. Water colour and transparency
observed in February, 1983

Station W, W, W W, Ws W W, W,
Colour 6 6 6 6 6 3 3 3
Transparency 1 1 .52 3 12 12 1.5

m
Depth of 31 27 29 43 44 52 60 70
bottom (m)

124°E 125° 126° 1%7' _128°
—T- .

—{37°N
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34°

Fig. 7. Horizontal distribution of surface
temperature(°C) in the Yellow Sea in
February, 1983. '
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3. Plankton &) 23

7}) Phytoplankton

phytoplankton & & =33 2xe Asl: Ap-
pendix 13} Appendix 29} Zr}. 2 24} AW =&
% 39 A58 Ax49 3 & 19824 8¥el &
EZAA ASoz WeRAFE AX5I7E ds 3
£%E ¢ 5 A=H(Fig. 8). 28 19839 24l
EF Astd 55 E& AZdE J2FE vy
wol vebd& & + A (Fig. 9). EFY H2g
£ 1 844 AL AHFL ddF 2o xS}
W35 wrel4] Ge Gs, SgelAl: 100,000 cells/4
A4 BEE vehigr. 28y 294 A9d =
Wo ol W el 160,000 W= 180,000 cells/4 8] -2
UEE 293, F29 AFHA AL Bk o
ot

Diversity index(Shannon-Wienner index, H) =
w8 2 A4 I3 phytoplankton 49 tlek
Z3 Table 4, 54 veld U= thkE A A
stE £ o 19824 898 A9E G 8 G, aElx
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Fig. 8. The distribution of phytoplankton cells
(cells/€) collected in August, 1982. The
numbers in the parentheses represent the
depth of phytoplankton collection.
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Fig. 9. The distribution of phytoplankton cells
(cells/£) collected in February, 1983. The
numbers in the parentheses represent the
depth of phytoplankton collection.

Table 4. Species diversity indicies (H) of phytoplankton in August, 1982

Station G, Gy Gs Gs S, S Ss Ss Sy
H 1.103 3. 165 0.963 0. 469 2. 796 2. 428 0.391 1. 295 0.616
Table 5. Species diversity indices (H) of phytoplankton in February, 1983
Station Wi W, Ws W, Ws Ws W, Wy
H 1.390 2. 883 1. 388 1. 530 2.136 2. 052 0. 758 0.873
Si 9 S & AAE 2 Aol Y o) Table 29
B4 FExed 22 qAE 2y
oy Cluster analysis 2% 734 phytoplankton &
i g 229 FAEE o & A9H(Fig. 10) Qak £
~ 207 [ Gi, S Siok 98] &¢ Gg Gy Sg 2 S, Se 2 o
s T gge ¢+
N
g)) 40} 198213 89 & EEL Melosira octogona 7% Gy
e F 3 G AT AAZA 11.6~83.8%=2 $AF
:1-! 60} o7 &383lg or, v}& o v Thalassiosira deci-
é T piens, Pleurosigma affine Fo] A Folsdic}, 2d
O 80 Z9 G, Gyl Al Chactoceros socialis = 7}7}¢ 60, 4%,
: L 86.7%4 +AEE Holk AXE FFE sttt
100t Dinoflagellates % Ceratium tripod = o atoll A=
S9 S6 S8 GB G6 G4 S4 52 2887 23, Gg G,olA S@stm, Peridinium

Sampling Stations

Fig. 10. Dendram indicating the clustering of
the sampling stations based on the surface
phytoplankton composition in August, 1982,

conicum & Gy 2] 10m, 20m o4 £83ta Y=t
1}) Zooplankton
198223 84 AA=x zooplankton -& ¢F 43taxa
b E55 9 ct(Appendix 3). £ FiEE F=
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Copepods, Chaetognaths, Crustacean larvae o]
it} Copepodst oF 14 Fo] BF5 g 0} Calanus
helgolandicus, Labidocera euchacta 50| {-7Fo]g]
o=, Euchaete plane= Q&2 Gs G, S,elnt
Z3& sl glvh, Chatognaths §-8]% Sagitta crassa
7t 9 Foldd, o] 3 §tA] S. bedoti, S. enflata
ol A Zg HFA St
larvae o] gko] Z8lslxm ¢lLu) Brachyuran zoea,

E-5] Crustacean

Megalopa, Furcilia larvae, Natantia larvae So)
T4 T 4rh Euphausiids= dAqtEql G, S,
Ss ol A Psuedoeuphausie latifrons7t 0.1~0.5% 2
@St ok Euphausia pacifice & S; ) A 1A A7 &
st v, Acetes chinensis &) Z8 = P. latifrons 2}
A9t o] Gs S, SsolA] 0.2~1.5%¢] wlzz

. latifrons, Acetes chinensis O]gﬁv}.

198314 281s) =445l zooplankion & <F 30taxa
7 E5I9 o (Appendix 4). $39) FeEE F=
Copepods, Chaetognaths %-oj g}, Copepods =
8% &8syl o, Corycaeus affinis, Paracalanus
barvus, Acartia clausi, Oithona plumifere 59 &%
& R 24444 Faseh

Copepod £¢] 2x& <2 (Fig. )3 E"é
(Table 3)¢] Fod&o] SIgR W59t WeE A
8t EXF4te] Wt Y& FEo Y Ao
B&nt sleb(Fig. 11). Corycaeus affinis 8] 79 o
¢t T4 Wiold WenxloldE o 7~159%% 3
frotz leu, dof F99 W, Wy, Weell A
21~34%4 & AGES byl Centrophages
abdominalis &) %2 A &x]el% L ¥ = Corycaeus
of finis 9k AL 4L Ho)n Y. ¥, Cory-
cacus affinis &} Centrothages abdmoinalis 8} = 2z)
Paracalanss porvus 8] 32t QL (Wi~Ws)ej
AE ok 53~60%9 £L AHEE 2olm Yo,
HFTA(We~Wedol A= 2 Af-go] oF 17~35%
= A5 yedm g

Chaetognaths 2] 1982y 899 7-%-9} =g
Sagitta cressa 8} S. bedoti &) 2&wlo] Easlm §)
e}, S,
EE9} {44 o

2 ol
:“:

crassa 8] R X ok Paracalanys parvisd]

P& el geh

IZS‘:SO“E 12]6' 3'0' 127360 N

- GWW@HRGOG0 1
N s Corycaeus affinis -

SCICICCICANCIC % 1
[ N Centrophages abdominals

- @OGCvebew % ]
! L Paracalanus parvus

L COOGGGG6 % .
| L Sagitfa crassa

Fig. 11. Percentage composition of Corycaeus

effinis, Centrophages abdominalis, Paraca-
lanus parvus and Sagitte crassa collected
in February, 1983.

A Z

84e] T4 shulelel A zalgk AAY Y= =
24 & F3AES} 0.16~0.21°C/mile Q1 al
oA <k 20mile WoIR <A1 15~25ms]e] (126°
02’ E~126°05’E) o]glx} (Table 1, Fig.2). o=
od akell 4] Simpson et al, (1977, 1978), Pingree and
Griffiths(1978), Holligan (1981) ¢ ART 3} A
A Ao 24 AU ¢¢ THAEE ¢ 1
°C/km (69)olglel. ol2l & Aol F2 HF 44|
2 234 A sed=E A2 AAHA A, 2 8
of A, ZF, w39 Fol, zElm % 1539
el EFHL B F Cecil 89 oFFolalnE AT
+ =

A A8 A Zxisl A% L33 (Fig. 5)¢
£ o) 30944 W& s FE=eE o] "l
A ekgkrh. ol 3104 o) %4 ==
X Cecilo] 25m/sece] €57 A S %_;].3}7]
o FF3NQ7, o] A ol 3L HFF
Fagenz, ol Qg oz &) 94 ] 7t
SAAA ook Fit o2& Fo] BT FUGF 9]
Hod 7l o Foletm A5 r}l, Simpson et al. (1978)
< A A4 FFLE 2R AT AAGF
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Wtk sgEh. Hekd BEe] ¥4 Ast 2
= AAY 9% Fas i ol ez
A, Fow old] R 2T 48 AF7t &

FH3 FEE2 £ ALY 95 d45a
oA Gs Aol g h(Table 2). ol g |42 A3
Foll O3 FHABo] EFs]o] FEr} Felx )
elth. 2Hu dulFe 4dagade] a2 2
IE2 FPEE ddFuc =4 F

phytoplankton 9] 12225 & ], %% o3}
Ae A5 A2est gasta JdedFig.8), o
H} P4 TP 55 %) (3~21m, Table 2) =} &
oleta Az= oA, 2z FHEY FAE 24
A E Go~Gs Aol A= 3~20m 2 2=}y wsl
£ B9 49 E Jehy gt =% Simpson and Hun-
ter (1974)% Irish Sea &) AL AAR 4437 %
Hxo FA% wsl: phytoplankton ¢ =3}
o g Zeoid, 44 E¥H 4399 454 F=
(chlorophyll concentration)+= <t 1.5 ng/é o) gl v},
et BE5AAS AAle d4o GAHEY FH=
A (green) AFY Y& Ha A FL 2 (blue)
A% 4% Vet gtz 2 nstgivh. phytoplank-
ton 9] AW RFxEHs H x4 Wi AAR
Zo) A Z FelE Bgth(Table 4). & G2} Gyl
A A 257t dakE Ao wlsted oF 103 oA &
B3ty e, 228 2 Cluster analysisel g $3 2
29 kA% B o phytoplankton 8] FH L 26 4
sl ®% A4 £AFE ¢ F7F Ut

H, Agd A AT LS Za g
FA AAEFN GFoE uiop T o 43 3w
W2 st 84 oA JANAE dAvA et
(Fig. 6). Kim et al. (1982)e] ®2wl ALe] =Y
T 34 A Fel XFY Y5E AR 3Ed
FTFEA 7L dale] dojudrlm Mx gttt we
A olHdt dAle] W& 4% T2 dAHor T
g X E sMRA " A FEAES & 2
AR tta @ Fel A veldei(Table 1), 23
v AR A g Emst AZA4 QA Fe 9% &
¥ dog F gt 71T (mechanism)E A2

g9

A& e T4 AL F45 gEch(Fig. 7).

249 phytoplankton 8] 12 2X & 846 v|td

£ T3 AFAAE 43T A 27 dehdrh

gurd oz ddetalde] F4E plankton o #=
o Foxt 9L "AGE 4L A dEA g

(Holligan, 1981; Pingree and Mardell, 1981), 4}
E3A 9l AL gore] glo] A indicator speciesd]
239 ZF 94 (Bary, 1959, 1963; Colebrook et al.
1961)¢] A$ok ol AGAAL A¥T £ Y&
indicator species & #43}7]= ¥ Er}. Shim and
Park(1982) & o] |77} gt 8 o)A 1981
494 zooplankton ¢] £33 & 7°C &AL AA=R
27 8% F vz 2zt v o] ATY
A4 84 Ad& AA=R sl ddFE Pseudoeu-
bhausia latifrons 8} Acetes chinensis &) 237} 5
s, 2¥d= &, FHE 9 49 F9d44(Fig.
7, Table 3)o] Asje] Corycaeus affinis, Centro~
Paracalanus parvus 9] &3] gko]
Wl 98-8 wwsle), 3489 indicator species &
&2 2 (Park, 1970) Sagitta crassa, Sagitta bedoti 5-
<ol AFelA QAL AAR & 23 W &
7z d9=(Fig. 11). el A S 5Hd E3l AA
5= Euphausiid (Hong, 1969)¢] 31143 Pseudoeu-
bhausia latifrons AT = S3bA] skt of
AL 7o 9o A9 g T EH

phages abdominalis,

.

siAlel 4R E BAL dos 2Rl g A
GRE AHEF] Lol F AAGlH, 2
A1+ G (35°31’N) 2} S-line (35°25°)¢) G; &} Gy,
Ssok Syatel gt EAAE A Adel A9

R £t 24 A Fgo qild A s
A EYe] LAtz A Tx e HAL

Hsl g494 4%

84 A& AA = st phytoplankton 54 &
29 Aolsl vrhbe WAL Bgou og e
Aol & 28l &= & 4 ¢ot. 84 zooplankton & &
e AAE AARZ dak HAENME Pseudoen-
phausia latifrons, Acetes chinensis 7} Wy E}A 0 2 &8
3l t}. 29 zooplankton &) B ¥ = Corycacus affinis,
Centrophages abdominalis 7} 29| kAo -4
Aoz Fdstz o) ¥ FF= 2
parvuse T2 ot £ g2z Yy

Paracalanus

AF AF

T 2% Aok Faad F4 FA4a
A% A5 Rotd 159 TY4AAEY T4
A 3 49 AHLEA 24T
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Appendix 1. Abundance (cells/¢) and percentage composition of phytoplankten collected

Station
Depth(m)
(cells/¢) x 100

G.
0 10 0
216 24 | 120

G,
10
32

25
108

0
1000

G,
25
36 136

Gs
30
24

50
36

40 0
604

Diatom

Amphiprora alata
Amphor lineolata
Aulacodiscus voluta-coeli
Asterionella japonica
Chaetoceros curvisetus
Ch. affinis

Ch. didymus
Ch. deci piens
Ch, sp.
Coscinodiscus asteromphalus
Cos, gigas

Cos. lacustris
Cos. lineatus
Cos. wailesii
Ditylum brightwellii
Eucampia zoodiacus
Guinardia flaccida
Melosira sulcata

Melo.  octogona
Nitzschia closterium
Nit, longissima
Nit. pungens

Nit. seriata

Nit. vitrea
Peurosigma affine
Rhizosolenia alata

Rbh. robusta
Thalassiothrix flauenfelldii

Dinoflagellate

Ceratium fusus

Cera. tripos
Dictyocha fibula
Eutrepticlla sp.
Gonyaulux catenella
Gymnodinium splendens
Katodinium glacum
Noctiluca scintilians
Peridinium depressum
Per, conicum
Per. oceniacum
Per, roseum
Per, Sp.

Prorocentrum triestinum
Distephanus speculum

16.7 12.5

16.7

25.0

79.6
3.7

10.0

3.3
11.1 13.3

3.3 3.5
6.7
6.7

1.8 83

16.7

1.8

16.7 3.3
3.3
26.7
8.3
8.3

1.8

3.3

3.3

3.7

1.1

14.8

70. 4

12,5

12.5
12.5

24.0 33.3

2.9

4.6 4.6

16.7

—t
o
2

49.9 66.7
2.0

16.7 11.1
91.2 92.7 22.2

59
56.0 66.7

0.7
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S: i Ss Se Ss So
0 8 0 15 0 30 45 0 45 60 0 45 65
128 62 ) 120 68 52 352 320 724 40 36 72 56 60
3.3 10.0
6.3 4.3
1.3
40. 6
13.3
3.9
35.3
17.6
3.8
3.1 22.3 1.1
9.2
3.3
4.3
12.5 24.3 2.8
8.6
12.5 40.0 62.5 40.0 77.8 71. 4 93.3
12.5 7.7 5.6
12,2
6.7 1.5
31 10.0 8.8 92.3 36.4 95.0 79.3 40.0 22.2 839 28.6 6.7
6.3
9.2 16.7
1.5
3.3
10.0
586
9.4 9.2
4.3
4.3
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Appendix 2, Abundance (cells/4) and percentage composition of phytoplankton collected in
February, 1983

Station
Depth (m)
(cells/£) x 100

1692 532

W,
0 10 20 30 | 0
416 196 | 64

W,
10 20
44 296

0

10

W,
20 29

216 360 156 632

0
436

W,
10 30
344 324

Diatom

Actinptychus ondulatus
‘Amphiprora gigartea
Amphora lineata
Asterionella japonica
Bacteriastrum varians
Chaetoceros curvisetus

Ch, convoltus

Ch. eibenii

Ch. socialis
Cocconeis scutellum
Coscinodiscus asterompalus
Cos. gigas
Diploneis splendica
Ditylum brightewellii

Dit. sol

Eucampia zoodiacus
Grammatophera marina
Guinardia flaccida
Melosira octogona
Navicula membranacea
Nitzschia closterium

Nit. longissima

Nit. paradoxa

Nit. pungens

Nit. seriata
Pleyrosigma affine
Rhizosolenia alata

Rk, setigera
Skeletonema costatum
Thalassiosira decipiens
Thala. nordenskioldii
Thalassionema nitzschioides
Thalassiothrix frauenfeldii

Dinoflagellates

Ceratium fusus

Cera. massiliense
Cera. tripos
Gonyaulux catlenella
Gymnodinium splendens
Gym, sp.
Noatiluca scintillans
Peridinium conicum
Per. hirobis
Prorocentrum triestinum

0.8

3108 0.9 20

8.5 4.8 5.4

4.3

66. 8
2.9
0.8
L0
0.2
0.20.8

10.5 1.0 1.4

1.4

0.2 73.7 65.4 83.7 11.6 14.3 62.2
8.5 23.8 1.4

2.3 0.9

6.0 4.1

1.5 1.9
0.2

3.0
14. 4

1.5 2.0

8.5

6.0 5.8 6.1 8.5 4.8

4.8 1.4

1.4
1.4

9.5

+2.3 7.7 2.0 45.8 23.8 12.2

4.8 1.4

0.5

1.4

5.6

3.7

1.9

1.9

3.7

1.9

1.1

1.1

1.1

1.1

1.1
4.4

6.7

6.7

4.4
2.2

2.5

0.4

2.5
10.1

2.5 0.4
1.3

2.5

5.1 3.4

12.8

2.3

1.8

3.7

5.5

1.9

0.9

8.3

13.6

75.9 70,0 82.1 82.8 71.6 30.2 32.1
2.5 1.7

2.8
3.1
2.8 13.6

17.3
2.8 1.2
5.6 1.2

8.3 19.7

25.0 1.2
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Ws W \ W, W,
0 10 20 30 40 0 10 20 &0 0 10 20 30 50 60 0 10 20 30 50 70
204 32 296 364 382 | 120 96 168 162 664 544 488 812 608 296| 1812 1364 1136 1254 1268 974

2.0 1.3 41 1.1 10 9.5 0.3 0.1 0.1
4.8
1.1
10.8 57.1 16.7
3.4 7.6 43 11 8.2 1.1 1.0 1.0
16.7 7.112.5 1.6 16.7 0.4
2.7 3.6 0.8 0.6

60.4 80.9 80.1 97.6 69.4 49.2 86.7 94.9 97.6 95.8 96.195.0

2.0 2.7 2.4 6.3 4.5 2.4 4.9 1.2 .
2,5 : 4.8 6.3 7.3 2.2 0.8 0.2 2.9 4.2 2.5
2.0 2.9
58
3.1
0.4 0.3
0.1
37.2 83.8 50.0 35.2 72.8 46,7 25.0 31.0 43.8 0.5 0.9
3.9 1.1 10.4 4.2 7.1 49 0.7 0.8 0.4 4.2 0.4
1.4 2.4 0.5
4, 5.8
2.2 9.5
9.8 1.3 1.4 1.0 3.1 4.2 0.1 0.1
2.0 1.3 9.5 2.2 2.9 4.2 3.1 2.4 0.7 0.2 0.3
1.4 0.3 0.3 0.3
2.0 3.0
9.5 9.5
39.2 7.5 1.4 2.2 7.820.012.519.0 9.4 7.3 2.2 49 0.4 2.029.2 2.8 3.1 1.8 0.7 0.4
2.5 42 1.0 0.3 0.8 1.4 0.3
i 0.4
3.1 0.3
3.0 83 2.4 2.2 0.8 4.2 0.1
12.5 9.4 7.3 0.7 0.8 0.3
0.5 0.1
0.2 0.4
4.2 L2
1.4 4.2 0.1
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Appendix 3. Percentage composition of zooplanktons collected in August, 1982

G, Gs G-, Gg Ss Ss S,
Calanus helgolandicus 8.2 4.7 9.3 8.3 12.0 34.2 4.0
Centropages dorsispinatus 0.3 0.4
Centropages yamadai 1.3 0.2 ) 0.5
Corycaeus af finis 0.2
Euchaeta marina 2.0 0.3 0.2 2.8 2.5
Euchaeta plana 0.8 0.6 1.2
Labidocera cuchacta 18. 4 19.3 1.2 0.9 27.5 21.1 3.9
L, bipinnate 0.7 .6 10.6 2.9 1.9 3.0 0.5
L, kroyeri 0.7 1.3 4.4 1.4 1.5 1.5
Pontellina plumate 0.1
Temora stylifera 0.1
Toroanus forcipatus 0.2
Evadne nordmani 0.6
Penillia sp, 0.6
Cypridina hilgendorfii 0.2
Amphipoda sp. 0.2
Euphausia pacifica 1.0
Psewdoeuphausia latifrons 0, 0.5 0.1
Acetes chinensis 0.2 : 1.5 0.5
Leptochela sp. P
Sagitta crassa 8.0 0.6 5.6 2.2 6.0 35.6
Sagitta bedoti 3.2 4.7 16.3 5.4 1.2 20.0
Sagitta enflate 0.3 2.7 0.2 0.5
Obelia sp. 0.1 0.2
Muggiae atlatica 6.1 43.0 0.4 8.8 28.9
Mysid larvae 0.1 0.5 0.2 0.2
Calyptopoda larvae 8.3 3.6 P
Furcilia larvae 0.7 26.2 15.0 0.5 1.5
Natantia larvae 6.4 45.8 4.8 0.2 5.1 1.0 1.7
Anomura larvae 0.1
Brachyura zoea 48.5 19.3 0.8 7.3 32.8 33.1 1.7
Megalopa 0.9 0.3 0.3 2.3 2.3 1.2
Stomatopoda larvae 0.5 P
Doliolum nationalis 0.3
Oilkpolexra fusiformis 0.1
Oikopleura dioica 8.8 0.2
Engrauiis japonica egg 0.2
Total number of individuals 2,439 1,519 2,716 579 3,730 3,181 405

P: <0.1%
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