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Summary

The objective of this study was to elucidate faxonomical
and ecological status of gunnel (Eneirias spp.) in the Yellow

Sea with particular emphasis on its resource management.

Gunnel larva is one of the most important fisheries
resources in Korea and its annual catch reached 10,921 M/T
in 1982. Therefore, understanding and management of its
larval stock as well as its adult stock are essential for
better exploitation and conservation of coastal fisheries
resources. While information on gunnel stocks is available
from Garolim Bay (Huh et al. 1982), a more extensive study

covering the Yellow Sea is needed.

Two species of gunnels, Enedrias fangi and E. nebulosué
were identified easily with adults, but not with larvae,
since their identifiable characteristics seemed to vary with
their growth stage. Most of larval gunnels sampled in this
study seemed to be the species of E. fangi, based on the
results of body proportion measurements and monthly varia-

tions of morphological characteristics.

Spawning of gunnel seemed to take place at the end of
January mainly near Eochung Do, around Sungap Do, and the

outer margin of Garolim Bay.

After hatching the -larval gunnel schooled near the
surface layer until March when they grew up to 30mm in total

body length, and then they migrated to the bottom for the



remaining life span. Until April, the distribution of gunnel
larvae was closely related to that of food organisms, the

copepods, while it was also influenced by seawater temperature.

It was also shown that one-year old females were mature
enough for spawning, and the average number of eggs carried by

one-year old feamles were 900 per individuals and egg diameter

of 0.72mm.

The ratio of female to male was 6 to 4 and the relation-
ship of total weight (W) to total length (L) was shown as the
following equation, W = 6.2 x 1041357

The main food organisms for adult gunnels were benthic
invertebrates, mainly Gammaridean amphipods and Polychaetes.
There were some differences between E. Fangi and E. nebulosus

in food preferences and feeding habits.

Since the gunnel species were reported to be abundant
around the Korean coastal waters, the distribution of adults
should be studied with regard to specific fishing grounds and

fishing year for better exploitation of adult gunnel stocks.
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Table 1. Catch amount of gunnels stocks by month

and

fishing area in 1981 and 1982 (M/T)

MonthYear 1981 1982 % | oo Year| 1og1 | 1982

Jan. 0 0 Chungnam 5,211 6,065

Feb. 0 2

Mar. 8 7 Kyungki 5,710 | 1,748

Apr. 281 317

May 1,654 2,293

Jﬁne 6,466 4,059 Jeonnam 0 10

July 2,415 1,150

Aug. 50 0 Kyungnam 10 8

Sept. 54 5

Oct. 1 - K yungbuk 0 1

Nov. 2 -

Dec. 1 - Jeju 1

Total 10,932 7,832 Total 10,932 7,832

Yearbook of fisheries stastics, 1981, 1982.

*Catch amount data from October to December in 1982

was not published yet.
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Fig.1. Sampling stations in the

Yellow Sea in 1982.
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Fig.2. Distribution pattern of the surface water temperature
in the surveyed area of the Yellow Sea in 1982(T).



Table 2. Surface water temperature in the surveyed area of
the Yellow Sea in 1982(L)

Stal\t/lioglth Feb. Mar Apr. May June July—Aug,
1 1.9 5.6 6.3 11.4 16.3 21.8
2 2.8 3.9 7.1 10.8 15.1 20.4
3 3.5 4.2 7.0 9.8 15.3 20.0
4 1.9 5.4 6.3 10.3 15.3 20.0
5 2.8 5.0 6.1 9.8 14.4 19.5
6 2.5 4.0 6.8 9.3 14 .4 20.0
7 2.5 4.7 7.0 10.2 14.4 20.2
8 2.6 4.0 6.8 10.7 12.6 20.9
9 2.5 4.2 6.3 11.9 13.5 21.1
10 2.5 5.6 6.3 9.3 16.3 22.7

11 2.5 4.5 9.8 9.0 17.2 26.5
12 4.3 4.0 9.3 11.2 18.6 25.1
13 4.3 4.7 8.3 11.6 - -

14 3.9 5.1 5.3 10.1 14 .4 26.5
15 4.9 5.9 7.0 12.0 18.6 25.5
16 5.3 6.5 6.3 12.6 16 .4 25.1
17 4.0 6.0 7.8 12.8 18.9 25.5
18 6.0 6.1 8.7 12.6 - -

19 4.2 5.9 7.1 12.6 19.2 26.5
20 4.7 5.2 6.3 12.4 18.1 26.0
21 4.7 5.9 9.3 12.5 19.0 25.5
22 5.1 6.0 9.3 13.0 18.6 25.5
23 6.0 5.6 10.0 12.7 - -

24 4.0 7.0 9.3 13.5 18.8 28.3
25 4.3 6.8 10.0 11.9 19.5 25.5
26 5.1 4.9 6.1 13.4 17.4 24 .6
27 5.6 6.1 8.8 11.8 17.9 25.5
28 5.9 7.0 8.8 13.3 19.0 25.1
29 7.0 7.5 9.4 12.7 - .-

_— 19 J—
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geh olEld BES pE FREAA oS FAsl Jehda dgsk

3Rl Bl KBS WA 2 ANc #mEo} 2EmoE B
W WAE Bgoldoh  —®MOE MmO BAEE 3Ec] BF nco ¥
Mergsta 9ok

4 Boll @S EH5Ec AEHES 1 %2 2AM BEE 2.0%
2 7bg Egeh 3AY A% Zel sl ERNAE BFoR ¥ HAE
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%

o

E vehlle] A 29 (32.76% )Rt 139 HHEE 0.8'5%001 ol 9k
ot

5A%ETE 28002 EHOEI 48 oA RY EASY 58 ¥ HHE
T 32.23% ek EAMY BLSE= 2, 3, 4 Ad ¥lE4 vlaA B3}
o FR3 e JdehiA ggron olelg B 8 A7A ALH o
71 7- 8R4 HLoEw M B3 BEE Byoes 6A34 7 .88 F
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in the surveyed area of the Yellow Sea in 1982(% )



Table 3. Salinity of the surface water in the surveyed area

of the Yellow Sea in 1982(%)

Stg/{?:);h Feb. Mar. Apr. May June July-Aug.
1 32.21 | 32.77 32.50 31.93 | 32.09 32.38
2 32.16 | 32.58 32.33 32.02 | 32.16 32.44
3 32.15 | 32.47 32.39 31.94 | 32.18 32.39
4 32.22 | 32.44 32.26 31.94 | 32.08 32.25
5 32.63 | 32.41 32.15 32.01 | 32.07 32.18
6 32.55 | 32.48 32.37 32.00 31.99 32.18
7 32.59 | 32.32 32.74 31.88 | 32.00 32.05
8 32.39 | 32.87 32.72 31.93 | 31.99 32.28
9 32.71 - 32.48 32.04 | 31.99 32.21
10 32.44 | 32.14 32.53 32.40 | 32.21 32.17

11 32.87 | 33.16 32.40 32.14 | 32.03 32.55
12 32.71 | 32.41 32.96 32.15 | 32.06 32.37
13 32.86 | 32.45 33.61 32.40 - -

14 32.81 | 33.34 32.43 32.00 | 32.01 31.96
15 32.97 | 32.48 33.07 32.20 | 32.06 32.18
16 32.77 | 32.33 32.62 32.22 | 32.37 31.83
17 32.80 | 32.46 33.10 32.44 | 32.36 32.05
18 33.48 | 33.42 33.31 32.61 - -

19 32.94 | 32.60 32.55 32.09 | 32.37 -

20 33.10 | 32.75 34.17 | 32.16 | 32.72 32.25
21 32.95 | 32.71 - 32.26 | 32.53 32.04
22 32.72 | 32.54 33.09 32.30 | 32.06 32.03
23 33.21 | 33.06 33.44 32.60 - -

24 32.98 | 32.40 32.51 32.45 | 31.94 32.17
25 33.07 | 32.64 32.64 32.59 | 31.98 32.13
26 32.39 | 32.76 33.21 32.73 | 32.34 32.32
27 33.28 | 32.50 33.34 32.83 | 32.34 32.24
28 33.23 | 33.18 33.05 32.11 | 32.21 32.30
29 33.27 | 33.16 32.76 32.34 - -
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AEEA e BEBREEY FAL BlhE 2oA: o —mmow
B AEELc £ 5HE ngow BERRIA 35 SHEe 3
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3A0l 7b3 A vebgoh  BEs sl ARERE ud 289 A9
£ ARl SRt $e KESFHE Bl thE BEANAE —@mMoE B
golA ¥ ARSHE Holx Yok 4 Aol REE mES EA 263 2
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Table 4. Dissolved oxygen of the surface water in the surveyed

area of the Yellow Sea in 1982(mg/¢)

St;\??gnth Feb. Mar. Apr. May June July—Aug].
1 12.5 10.1 10.6 9.6 9.0 8.4
2 12.2 10.8 10.4 10.0 9.1 8.4
3 12.1 10.2 10.1 9.5 9.1 8.6
4 12.8 10.5 10.6 9.8 9.0 8.6
5 11.5 9.9 10.5 9.5 9.4 8.6
6 12.5 9.4 10.2 9.5 9.1 8.4
7 11.1 10.4 10.7 8.9 9.2 9.0
8 10.6 10.5 10.5 9.6 9.4 11.1
9 10.5 10.3 10.7 9.6 9.2 11.9
10 12.2 8.9 10.1 9.2 8.9 13.0

11 12.0 9.8 8.2 9.9 8.6 12.2
12 11.3 7.9 8.2 9.0 8.4 14.0
13 10.8 8.1 8.5 9.8 - -

14 10.5 8.9 10.5 12.0 9.4 12.5
15 10.4 9.1 8.1 9.2 8.2 13.1
16 11.1 9.1 8.6 8.5 8.6 13.5
17 11.6 9.2 8.7 8.3 8.1 13.0
18 10.2 8.4 8.2 8.5 - -

19 10.4 8.7 10.2 11.2 7.8 12.3
20 10.3 9.1 10.5 10.0 8.5 12.1
21 10.2 9.1 8.1 9.5 8.3 12.1
22 11.2 9.6 8.2 9.0 8.0 12.1
23 11.2 8.2 8.0 9.2 - -

24 9.2 8.5 10.0 10.3 8.0 11.5
25 10.1 8.8 10.1 10.3 8.0 12.5
26 10.7 8.9 10.8 9.5 7.9 11.8
27 10.5 8.4 9.4 9.3 7.9 12.1
28 10.2 7.9 8.0 9.1 7.9 12.0
29 9.9 8.4 7.8 9.3 - -
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Table 5. Saturation percentage of the dissolved oxygen of the
surface water in the surveyed area of the Yellow Sea in

1982
Stel:%(i)rcl)rtlh Feb. Mar. Apr. May June July-Aug.
1 112.08 99.64 106.14 107 .47 111.59 115.76
2 111.89 102.10 105.99 110.56 110.20 112.88
3 112.94 97.07 102.74 102.69 110.66 114.68
4 114.78 102.87 105.97 107 .11 109.38 114.58
5 105,81 96.04 104.40 102.74 112.16 113.47
6 114 .07 89.03 103.26 101.60 108.53 111.87
7 101.32 100.10 109.09 97.03 109.73 120.21
8 96 .88 99.70 106.54 105.83 108.00 150.39
9 95.92 - 107.13 108.70 107.71 161.76
10 111.25 87.44 101.15 98.64 110.43 181.84
11 109.75 94.38 88.90 105.26 108.49 182.64
12 .107.98 74.88 88.23 100.45 108.88 204.46
13 103.30 78.03 89.79 110.59 - =
14 99.42 87.08 102.61 130.63 112.12 186.51
15 101.02 90.25 82.76 104.50 106.29 192.42
16 108.72 91.45 86.18 97 .80 107.02 196 .55
17 110.09 91.44 90.57 96.03 105.78 190.81
18 102.06 84.22 87.25 98.03 - -
19 99,28 86.35 104.10 128.76 102.45 -
20 99.65 88.90 106.29 114.53 109.82 179.32
21 98.58 90.38 - 109.10 108.71 177 .59
22 109.13 95.47 88.30 104 .47 103.70 177 .58
23 111.87 81.05 87.70 106.32 - -
24 87.42 86.47 107.29 120.93 104.02 177 .00
25 96.74 89.24 110.15 117.03 105.43 183.56
26 104.04 86.33 108.13 111.50 100.24 170.80
27 103.93 83.71 100.26 105.60 101.21 177.79
28 101.65 80.77 85.i7 106 .17 103.28 175.18
29 101.28 87.13 84.01 107.31 - -~
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2.1. 2t FWEEY2 IR
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RA B ol ETA S old EEHS Folnrt oo FMiElEm
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ol veptor 1 9o BEEEAENAT S00EME,/ 7 vintew vepytt
(Fig. 4). HWEB%%E BU4m+ Copepodart AAshs a2 34Ul
sstod okt EobA 4 Sl A B MiEBE 77%0eH 2 S
Euphausiaﬂ 4] Calyptopis %h4:o] 2R s HERE 7%i ] wA]
Soith AT A Bl BB Wiks Sl A
KR Folrl4 AA 22 %ol Estg+E d 1 Fol4 Calyptopis %
# o]l9ldl % Polychaete %4, Copepoda %h4:, Pluteus %j4 5ol A
HEEEH 1% o422 HAsgch  olE fHhAaSS HMREMKHES 94
2 AR mHdA E3edl ot olE &BHBHT ENARS A
o] g Aoz A4Zxy 4 Aol Copepoda+ BEHRY B (EA 12,
17, 22, 28 ol A HBEREZL wikedl BLEE KRS B+ Acertia
clausi olgov —iB EANA Corycaeus affinis,Centropages mc-
murrich, Qithona similis o5 #hHmes Jelds  Paracalanus
parvus £ ¥lma B ERECE vehgsl e @RMOR weixl Cen-
tropages tenuiremiszt 4ol A3 BEEEEANA Jebd Zo] Holg 4
Aeole}l sl

59 Byt WAL 29 (BR 22)~2,863MKE/# (A 4) &
Auk BEz+ 8T0EE /w2 49U vy Feldsk ol EMAB 4
£ 24 iﬂ:é‘lﬁ] A= B 1~T7d A= 25 1,000 7 ol o]l H
Bl e MEBEE Jehd ubd wE#dlAe HA R 500888,/ @ o] 5k
HL BBES Jehie] 443 1 Stk oA dHxAHel gt (Fig. 4).
Copepoda®] 79X ZrobA HALFe] H13q EAEANAE 1,000F8/ 7 ol 4
ol HBtH oWt AR 18, 23, 2994 100 EE# olsty fEEEE
ehiigler. 2@y 54 Copepoda 7k A3k k-2 WEMMS 714 =
ob Al Wy WUEE®S 95%e Wstgch  Copepoda Slol HiBLHE
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o] 1% olAfelgl® A2 Calyptopis #h43 Veliger #haolgdct Ca-
lyptopis %42 #A 11, 15, 16014 vlad o] Tdstgla Veliger
$hi-e LT RSt 77k AR 2404 190 fE#8/ o'7F HBSHGCE B
Copepoda & $BILAR 3 #EwZol 2T EH 12, 17, 22, 28% A
olstd Acartia clausi 7t @5l o= wEo AT BREANAE Pa-
racalanus parvus b, $RLA R YT EAANAE Paracalanus parvussl
Centropages mcemurrich7t ol glct,  FAAMRG Btk BFLEYD
o EEEt s wol vehd® 64 52 (R 17 )~6,110 /= (&
A1), 3F 2,000@EE/ A2 I35k 22 kFESAE AR R
RS s BEM EASAA e AdSrE vebdel 23v EE
ol =gt BEENAE 500 EEE » vlwkel A2 E@EE/F e Fig.
4)., 6%9dE 28 HER Byt B4y H3 Copepoda 9] HiFi o]
71 %2 Yotz wbwl Pluteus #h4:e] HBllERo] 24 % Sglon] 2 g
Chaetognatha, Cladocera, Decapoda®] #$h4% 1% o] A4 HBHLRS
Jehlgiel,  Chaetognathat a2 HWzEfme @Hdl4 wel HBS
i Cladocera® WEMBRY I ol #HRME EASA Bol HBg~
Wl A 249 7% 634fEE/ mol ZIr|E ST 4t Decapoda 9|
S-S FEMRS I ol R HBlel BEmEe] $if ol A dE
A ghsredl @A 1dlAE 282M@8 mdl DirIE dgeh o€ HlA
2 AEsx @2 Zoea il #helglsh  Pluteus $h4=2 EA 15, 19,
20014 o JdERA A BA BT 3,000 EE # ol4E 7|53y en o
L oo] Bz EEAwHT BRI sAstdel & Aoz YAt HHB
Copepoda s FEHHS JLioll A= Acartia clausi, A. bifilosa,Pa-
racalanus parvus 5ol B Emew Vel @il A2 Paraca-
lanus parvus 7t BEmoz Jelht 543 49z o EhLEY] 5hE v



Ehfigiet, 2 ddl® dekew Jelgu CopepodaZy  Centropages
memurrich$t Calanus sinicus & £ < gzlox 695 FEHRY
il Labidocera eucheatad)l WAlsted L. minutart ke wx @&
ot WBSH| A AR Zel Sridubdt ®4b olgleul ol Yt ow
Eow <eld ok

7 -84l ByMHE WRUFAMmol 267 (R 24 )~3,512ME, # (EA
4), B¢ 1,251f88 /no=z 6ol ¥3te] ol o} FAR HAiclA
< 643 A o Aol dleA BEBES A B EEEU Jebd
®%(Fig. 4). Copepodazt A Bkt Byl dstd 3 ste
aEE 61 %2 FEMMS sbd 2okl Copepoda E#EKS EA% 454
= A2 BREAAA S8 Jelgts el A HA Jebgel 53] &
RO113 12614 22 14 @8 wst 1588,/ #7F VeR) BELMES o}
4 A& Copepoda®l k& 7|53tget. 2 Sol= EA 2734 28 ol A=
100 @8 = ©luke]l Copepoda 7} vFENgES Holglr).  Copepoda cthgo
= ERfU ggw A2 Cladocera 24 Aal M2 23%2 2|5ty
= Chaetognathar} 5% , Decapoda #h#ol 6% , Veliger $h#:ol
1%, Pluteus #haol 1%% 27 AAskgel,  Cladocera ] HE
< BAR 1~9 Apolelle A gAY FAF Y5 ckelgdovt A 11~
17 233 s 2134 2794+ Copepodad E#ES ¥4 S5k o
of WBstg vl BR 1lelAe Al MRl 98 %ol Detga E& 2100
A= EEEEoF 1,625M@8, wol 23t7|% stglch. Chaetognatha: =13
BB ¥ BECAE dgdod dA= 2 gl FToe BB &
HE vepligicta & 4 glglek. Decapoda®] 42 6493 whalspxz
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2] Paracalanus parvuszt A8 RE EHAA BLEEclgoer —HY =&
HollA Centropages tenuiremis, Corycaeus affinis$} Tortanus
Sforcipatus 7t BELEEI et -3t BfEeR d#A Acartia pacif-
ica, Tortanus forcipatus,Centfopages tenuiremis, Pontellop-
sts temuicordata$t Labidocera minuta 52| fEo] k& kx| okgro

v oulaA e HBsg e

2.2, gt 3HEED2 £92( Biomass )

BEMS 5l AmBS 19824 55 EA 289 0.23mg/n
2 Fe 68 A 19 40.57mg/ 7 HHE Jepd H3EsE Ao (Fig.
5). WEB®RIA TH £pE AN LS 3w 380 3.85m,/nE
7k AHgom 6 Hol 15.16my,/ w2 7k ¥ 22 JEhiga 2FEAE MM
o 7L §.26mg/ w2 VERRT)

Atplol 2.75 (CEA 1)~23.42m/n (EA 21), B4 9.37ng/ n
oz Jebge 2 Al BARAMY £®E Aozt vlad gt A=
Bol WK WBEMT wHmol A ciakel mmEel HcHs BET
ehigish @A 1ol4 AfpEel MR e HREBEA o4 k& B
R AT wstel WEs AR QY Wow YA wH 219 A
o mEamE vlwd wgtov( 7041E#, #) 2% Copepodad] At ksl
Calanus sinicus® HBol fhEMAE vlshd @ty fifoz YA}
(Fig. 5). :
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Fig.5 Three-dimensional distribution pattern of the zooplankton
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A 5.00mg/n ol3t] 4@ HMHE Jehigich HEMEEERE 22 93
2 AppEel BuUR A 109 H$ Euphausia pacificart 4 ¥/ n
AE2 HBlsle £ipRo]l U Aoz A= gH 2734 2844 H
BEEEor o2 BEER vstd 453 ©skglr] @fFez A4 (Fig.
5).

kel 3 Aol wlsted oFzk FrhgF 4ol 1.55 (EA 3 )~ 12.55
mg/m (A 17 ), BT 6.28m/ no% A2 Mo} —F BEMl EAE
T B REERS KHIA A2 ol Aol YEhta 1 9ol B
® KBHAAE vlwd B AnES HHE debd Fym oY 5
MRS B Bl B4+ Fupausia sp.9 %43 Decapoda 9
Zoea fi %4l HAict WA A v AR Y45 =3  Cope-
- podaRAw wlmd KW Calanus sinicus® HBEEEHIE dA7 3
< Aoz A7y, EA TdA vlwA g AfpEel vehd AL o] =
ol lreddl st da ZAjE @il &g dwA#EELe® I8 Mysid ot
488,/ » HAE BEAW BRI Rz W49 (Fig. 5) .

FHEME 6.56mg,/ W2 43U} A HLUS 4HES Vb 5% 4

e 495k dxAew EEERS AWl $A Jehded WA=
wEA ZAsdA E4d BEEES G&TY Bl 4ol 1 .00ng/m
olstel ERE ofsl ol Ugor A€ B 289 0.23m/7 o]hx
ae R 79 21.72mg/w olleh  AHES] HAE 5UdE H4 W
BEEEe 9 AA A4 X AfpBel vehd EBA 289 AL-EE
Be 66MEEE molgich v EHEBUF B4 g 2K 99 14904
o]l WtR A w99 A% Calanus sinicus7} 3 Copepoda
% AA ke vlgo] W wkos A 149 AE Calanus sinicus 9}

Centropages mcmurrich® HHBEo] w3tr| dltoe ALt (Fig.5). -
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AEPHEF 7P 22 ARl vehd 6¥dlw 4B Figo] 5Y 2
M7t d+= 15.16m3/7# ( Fig. 5) olglos 0.56 (EA 17 )~ 40.57
mg/m CER 1) HHR EAH Aelzt ol AR RBEERA )
B EAEAA W ko] Bk BiligEwel St el BEEHAAE
593 Ao w3t okl Bk B4l JEbdch 6 Aol ApES] &
fidl HBS T A HE stt B4+ Decapoda %43 Calypto-
pis %hEe okl % Aoz AzHc)

6 Yell W3t oF ub A= 4R Vel 7 - 8¥olv WEHEES LT
o} PR A 2 £pEe Jebigleon FiEd4 2 8% JERigEL
A AR A 2004 0.90m,/ 7 ol om Hulo AYES BA
61418 27.57mg/m o\ FHL 8.26mg/ molgdck 7 - 8YY ol
3 AR Sfic WER Btk BE4%+ Decapoda 43t Mysid %o
kel Al A== A 2yt (Table 6, Fig. 5 ).

23. % =®

AEBES Bt BEAD AERs 293 3Yd Ea51= 2
ol7b Zgtov AWK Wit A vimA wel Jebgm, 4Ydl:
REWERS ARSAA el Jelgdor, 549 ol FEHES et 4t
HEBell A wol veh EEHS HAdlA 54 oA ol F st dlxA o] g}
5 4497t Kol E=UW #iRol A Btk B4 Yol wol MBI 5
¥ Fele o Y B&e Jdebgliel o1’ 442 Copepoda ¢
Az FHIH 2 Chaetognatha®] 79+ o7t d2l4 2ol #/{E
el mitel s, 3= i, 4, 5Ydle BEM 6Ys 7 .8 Y
< BEEIl A EEEsE wol velktel  ol2¥ Bl B4 ®el SAkAE

. 36 —



< BIGES] HHESH| Slstedw MBE Ao 4mmd S99 AR EHE, 8
HER o A @wEEmd 2dES BEcSH o g WEs LBt
47k,

HB Copepoda-5 2w o329 7% Acartia clausi 7 B 5o
Bt WEdEEge] —ik BEEE $4¢ Jvehl o & ¢ At a8
vV 7 - 890l Acartia clausi ¥ vl= Paracalanus parvus7f #56
o2 Jelgony, Centropages tenuiremis, Labidocera minuta,Aca-
rtia pacifica, Tortanus forcipatus 5 Bl Copepodad] 34
A HBR2 o Al7ld AEEBRC] BRY ¥EL U3 J5T AE &9
3 & < gk Copepoda w02 T3 HFAFo 24+ Chaetog-
natha ¢l&vl WEMRKS 28 Bt ZHEEDY 0.4~5.0% Y= u§
2 Jvelygos] ollRo] Sagitta crassast S. crassa f. naikaiensis
2A (1970 )9 ¥ oo} w3 HHS Jeplgich,  Cladocera+ vl
A kiEe] =3l 693 7Tl dFo] a4 HE Bt Biksywe A
o g AAstgedl 25 BEERS PE olde BEMdAA HBR #
BREUL Wt odrbAe] PSR KiEel Yy 2¥dlw AAY 1%=
I HBEEREL - Agor REEE BEIlA vad WBe]l wsidt.
343} 4490 x A4 BEEBRY PE ol ol A K4S HBEEBEBCL win
5A3 6 Adle Bl 7 - 8Uellw duEfell 4l ko] vehgewl, ol gt
T ARl MRe Sfic ST REESDLE EPEKES Rl o
3 Bgor s

kR \EAL EESA B NS EMelol sh} K TaIAE
sk TEUddor EEL HNE Afsgone 4 AR Aol
7F 98 Aeoew A= ( Lasker 1966; Omori and Ikeda 1976 ).

Omori % ( 1976 ) ol <3t Bt BiALpd B0 =t elx Yo



2y yzegdon FEEsg e A4S BRERS EEH o2 Ak s
BRdol 7ol web zhdshed] 2 zHEES B 179 7ABXe 24 2 olF
LAY —Ed kEES HREsE ez gEzich s ok RBER EE
1A Llgdl A8 NEsigons AR #AE ¢ I L3l
ks 4ol glod AR, #EmBIe AdA wads F Fest g ez A
25 BAERMS Sitd AmEY SHt BAEERE EiEm 2 fERs
shgRlel Xpolzh dgldl ol@ gt ol HBMEBEC L BRI 2 vlad
%79 Euphausid %8¢} Mysid# 283 Decapoda® #h4:e] Zoea} M-
ysis 49 £l BRI Arb Bty HE Copepoda T ¥|ay X
ol Calanus sinicus® BEEA A= gBS ¥ 2 2tk Uye
( 1982 Dol sk BA Figel Bk BEwANA Paracalanus parvus
o] (EfE% LHRERC] 4.56~6.79 pgdul WS Mysid%+= 254~1,811
#g, Decapoda® Zoeat: 5.83~539.5ugolglx w3t =74 Cope-
podadl] ¥|3ted Zoea< EigEBol oF 2wd] Fitgwvl oleld A BE
o AgRs A 9 EEEY £4 Hoe E@RERY oS B2 Y
kg wbi oz AzbEol AN 1973 D)ol o3 FiEe] Bt FEADR
£ & BES vz ¢ J 390t EEBEl geld o= Fx A}

7A9e . we zpolyt gdgdek = #F 4 (1980; 1981 ) mEEM
® EaeREe & BELRY A vae odded dAdez A
ol7t & Heowm Jehgrh Bl Bl B4 EBRES FEHB LA A
o]A INEME AnDdlA 1980wz 19814 #E el =5 6 Al A=A
7t Jelg R AL & BES A BRow4 o]m vRe] Mop vzt
Fhgoll Aol Byttt BWdwel EEfs dd F 6¥Yd FHAHAE JdER

Az



3. 08 - %A

ZA7|ZE OP - fEfe] MBS Table 73 zth

Table 7 Occurrence of fish eggs and larvae in surveyed

area of Yellow Sea in 1982.
Species Period FebMar {Apr.|May |June ‘mgd Species Period Feb, Mar, [ Apr.|May [June ‘X:Z-
Eggs Larvae
Engraulis japonica + Scomber japonicus +
Callionymus sp. + + Chaeturichthys stigmatias +
Uranoscopus japonicus + Gobius sp. +
Unid. type | +1 + 1 + + Gobiidae type | + | +
Unid. type I + + | + Gobiidae type 1 +{ +
Unid. type li + | + Gobiidae type I + | +
Gobiidae type ¥ + | + +

Lanvae Gobiidae type V + +
Konosirus punctatus + + Gobiidae type V + + +
llisha elongata Gobiidae type V] +
Engraulis japonica + + Gobiidace type \lI +
Plecoglossus altivelil + ?:f“;;;;yfz;’;}z‘}:‘f"“"

Anguilla japonica + Sebastes inermis

Astroconger myriaster 1 Sebastes sp. +
Hemiramphus krumeus| -+ Cungiopudidae +
Syngnathus schlegeli ki + Hexagrammos otakii +

Sphyraena pinguis i Platycephalus indscus +
Lateolabrax japonicus + Cottidac + +
Déderleinia berycoides i Liparis sp.

Apogon sp. + Paralichthys nlivaceus + 1
Apogonidae } Sebastiseus mamoratus +
Sillags sp. ¢ Limanda sp. +

Enedrias sp. ' b+ i + Cynolossinac gen sp. +
Stichaeus grigorjewi + Unid. [ + +
Anenodytes personatus 1 1 } t

Callionymus sp. F i

31. & 9B

Z AP 7

nkol 37

10
!

HERT R/ 25
1 &gke] vl 7 Hglet (Table 7,8).

283 484 =

59 7hedl 4l 7FeRR
1)

nymus sp. (FZoke) )

=

6224 6 Ad

6 flio] sl 714

BRE

Engraulis japonica (4%]) ¢ Callio-

Uranoscopus japonicus (RZF77) 9



g9 Bolglom Jujx 3fEFS e HEEA Zegdh @Eel sheyd 3
ZHo gie AP ow & oo 6He 5 WMENcCE  "@xel  EEok e
g 58 Fe 78 A7 Al deigtes AS5FTHe i 6 Aot
&gt (Table 7-8).

A zAEANA 2 I AR HBESsE 6 A 71 wgted 284
A 3o Zyzg-e gl (Table 8).

r

2Rdle 23 B4 284 vy W IPE 0.59mme] J§ (Unid. ty-
pe I)eo] 358,1000 2] Fd&S R (Table 8),
3A Z&FAA A3l Unid. type [3 S+ PR <F 0.95m 2] Unid.
type 1 2579 =y o] SRYPE, o] F M M A 23
) A= type 19 8ol A 284 type 19 Jio] B} o 1894 =
2579 fio] B% Jehytt,
gk A4S 282 HF 283 29414 Type I9] Hlo] 1000 =¥ 2
Zt 6758 W 48P0 EYsigch
2543 Af wEAd" type 129 HPulo] HBF 3z 3 Aq vls) 2
8ol o] msieh o] SIS AHA 11, 13, 18, 22, 23, 27, 28, 29 A
HBE ook Fo] a7 A A WA g2 Y8 Fol =T A
A 238 F4eo= HA 18,22, 2844 LA o7 HMEBSY L
AR AG A FaE IR AA 12, 18, 23, 26, 27, 2844 ty-
pe [°] fic] Zadslgich dubdoz A« B 292 T3 A
-2} 2 ZAFolglrt (Table 8),
5A et gxe SRk R Hio] HiBIE] Ao wEeld ty-
pe 19 JF=l s+ OFEE oF 1.68m2] 2 type Mo FPo] A= HBEHC}
g2 9} Tk R I FA 2494 duor WBHon HA 149 19
AME o] F FES] Jie] mo]l vebxtel,  S5Ad: 4 A9 A
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type 12 3 ¥ 494 type 07 & 2L type 18 + &
A= AR 249 1984 F2 dddllA fxegeh ¥ type I
G2 HA 240 A"k 1000 B 9} HEP-S Bolgict (Table 8),

6 Aell= b w2 68 o] F3gon ASETH] G Loz
TP B AEA B d22A A" 26914 1,000 77,511
gReo= el #yeh  H AHA 17, 19, 214 A% 1,000 7% 20,000
8 o4kl wd Bo] HWEIH., Unkdor HZF woE Y4 o gl
B o} (Table 8),

SHl 23] Jie] b el EdIW AH 24oAE = H2 B

~\

9I8/
(9I8/ 1,000 )] HBIgx A 2658 SEEY AANAL B Fio]
23ct(Table 8), o9 22 B ow £ « Fx: Kkifol Z7he =4
dFoz B £F02 siu4 odgkrohe A FA F2 EHE Ao

S B e oA okl Anl EXsted A 4, 7, 14, 24, 25
2564 1,000 n& 812 o]t}
A F e 5 A3 A9 e X WS #Ashd 5 A s uko)
el sl HA 240l4E 3 308,1,0007 Sgel, v Fd 25
dl 4 3ze] HHEC] YUrls Bio® Ro} o] M 94 KiRel Al
o} ddF drhe ohh SESe] EINS 2=l Aos FASA (Table
8).

Fd vEel" 4 typeo] SPo] HETL  Type 19 S 2% HFd|
AT AA 1, 3, 4, 7olAw HBEHT Hue] HEEL FAH 144 691
59, 1,000 #olgict,  Type D¢l S0 type [ol #lskod wj¢ Wo B

a ek SHEE ue dRe A 14, 15, 19, 25 54 F
2 3o s e WEE (5,8318,71,000n)-& A 259 &) T



A dERtE B sdal 4 wrke 3E sldol 4 type [0 o] © %
S8l B o

Type I SF2 A& 13 1901 Aut HBgeos, dd 144 182
971,000 7, 5% 1964 12058,/ 1,000 m'o] vepton} o] fE d4] ook
A F2 £33 Aoz Az (Table 8).

7 -8R I EFE 6AS A9 vl 59} FPYo] EE gt
o 6Ad FRYPR AFET I WBSA Utk 6 Bl A 2
AEolgl®l AL 2A o= on MEEe A 2744 3n9 HBE
B(2,37998,/1,000 #) & B4t} (Table 8).

SRS W A 16014 MY wold 47458,1,000 Wt 3
o WHES 6AdE 22 /eSS Add 4 23t (Table 8),

Tl &l 3MEMES] Po) 7-8ACE HBHE ® type 19 SBe HA 2
A Hx (49389,71,000 m) ol 3w AR 10, 2294% 1,000 n%
153, 343984 MBI} (Table 8).

Type I SB& 7 - 870 714 whe WEHS st dvh  23v &
BS) HEE 6 uch weh 7.8 Hl: 64 uoh 2Ea4 emdels
o 3y HEES A4 109 1,89358,/1,000 n*o)gltt (Table 8).

Type & M= 7870 74 F¥g oo A 26, 2744 1,000 #
9 A2 81, 66w ha ¥ MBS deolxm vk dak wrl: it
SHiE Bl 4 F2 REFT} (Table 8).

3.2.#% A

ZA|7LE FHE HARE IV 42809t ARIE Re 2 Ao
8fiol WY 3A o 6A7ZXE &2 4, 7, 8, 19/ HEH o,

— 43—



7 - 8HdE 22/ b B O Aojst HHEPH (Table 9).  w=et
A 2|7 AsleE 2ol F Sfie 2ol EIR B3l AL ER"
Z F oz HEE 5 3o (Table 9).

2 Aol HBF ol A-gdo EN #orA Enedrias sp.Cl =22
Hemiramphus krumeus (Z3=)), Lateolabrax japonicus (5¢1),
Stichaeus grigorjewi (F740)), Ammodytes personatus (7tviz]),
Hexagrammos otakii (Fx#iv]) , Liparis sp. (9718, Sebastes
sp. (D o 8f@olgivh  lEhAEE Al 2A $AFE 19
o] Aol A WEI 7hdeld Aeiglel, 2 Adl zhvde] Hele  HAis o
M Eepx| F zo]ob o FARE A Bgth 2ARIGANA AR 1~10
A9 gL ALy 25 HEIH AR B2 &l HWRI X2 A
A 20084 1,0007% 9,299~ HiBigict (Table 9).

EgFot Axan]Y 2ojE BF 570 FHA KB o, 54 Hq=
Az FA% A4%s 2geh B3R A4 6, 7, 8, 14, 2744, Ax
dele A" 7, 9, 14, 29014 HWEIPE o HREL 25 1,0007E 9
R olsl® A& &olgith (Table 9)

ol ol 3 94 $9 7 TR A 4 AFE B 5o

A 73k 9o 4 FFAE AH 8olA 1,000% AF 5,3, 2 BY HEAIY

A

fr

t} (Table 9).
A7 9,20, 25, 2694 HEI EH 7w 2o H4] 1,000nF 3,3,
3, 49 HBez o % Hgd (Table 9).
3A ZFAAY Azl e WEebx] Aol FE Adstn 7hieleh F el
2 EFY zojule] WEI T 7hve] #EFAUE o wel sl 2eiv 2
Ao we] Fod g 2 FE4vt BT ZA zhaegch WE2 FA

1,10, 11, 26, 27014 1,000 7% 25 118 °l3] A2 &elyduh 74

|
R
|



Table 9. Abundance of the fish larvae in the surveyed area of the Yellow

Sea in 1982

( organisms /1,000 =)

Station

. 23 28 Total
Mon. S.M. Species
Hemiramphus krumeus 2
Lateolabrax japowicus 5 »
Enedrias sp. 7 14,139
Feb.| S. Stichascus grigor jewi a 8
Ammodytes personalus a 138 17,600
Sebastes sp. 2
Hexagrammos otakii 5
Lipan's sp. 13
Enedrias sp. H [} 1,770
0. | Ammodytes personalus 37| 1 157 1,642
Paralichlys olivacens 1 1
Enedrias sp. s
S. | Ammodyles persomatus F 3
Hezagrammos olakii 3
Enedrias sp. 2,904
Ammodyles personatus 9! 6 3 [ 4| 80
Q. | Cottidae ©
Limanda sp. 1
Cephalopoda 3
Plecoglossus allivelis 1
Anguilie japonica 2 2
Apr| s. Enedrias sp. 3,337
Ammodytes personatus s )
Cottidae 8
Cephalopoda 7
Syngnathus schiegeli 3
Enedrias . 1,97
Ammodytes persomalus 6 3] s 2 £
Gobiidae type N 1w
May | O. Gobiidae type V 4@
Gobiidae type ¥ 3
Sebastes sp. 7 n
Cottidae 30
Konosirus punclalus - 7
Engraulis japonmica - ko
Astroconger myriaster - 2
Syngnathus schlegeli - 7
Enedrias sp. - n
Callionymus sp, - 2
Gobiidae type | - 2
Gobiidae type § - 6
Junel O- | Goniidae type - u
Gobiidae type V - 506
Gobiidae type V 4 - 18
Gobiidae type M - 2
Sebastes pachycdphalus
pakyce phalus - 2
Sebastes inermis - 9
Sebastes sp. - 7
Platycephalus indicus - 3 an
Paralichihys olivaceus - 9
Sebastiscus marmoratus - k] 1%
Unid. type 1| - 2
Komosirus punclatus - a0
ltisha elongala - "
Engraulis japonica - 2, 7,283
Syngnathus schieghli - 1o
Sphyraena pinguis - 12
Doderteinia berycoides - ?
Apogonidae - 1
Apogon sp. - 3
Sillago sp. 2 - 6
Callionymus sp, b2 - k] 88
July Scomber japonicus - 2
2 o. Chaelurichthys sligmatias - 12
Auvg Gobius sp. - Lk
" Gobiidae type | - 46
Gobiidae 1ype [ - 1
Gobiidae lype O - 2
Gobiidae type ¥ - k3
Gobiidae type V - 21
Gobiidae type ¥ - 3
type M - 7
Gobiidae type W - L]
Congiopodidae - ?
Cynoglossinae gen, sp. - u
Cephalopoda - 4
Total 7 3 56,479
* S.M.: Towing Mecthod of the net, Blank : non of each station, O : obligue towing o the net




AR ez AT AE Be RN AR FusR skt 7hielst A4
ol A= 1,000 n%E 861 (3F 29)7tx &4

S 2w 39 ESFHAH Fdego] 2d vlE AF zrad olfw 7 A
of 7} AAal wel A5 A LR FAXI] @2 AR Ak

g A 28| A A A o8] Paralichthys olivaceus (4=]) 3
o7} 1R Fd3 =t (Table 9).

A 6oll4 1,000 7% 3B HB=LE H]l Fxen) A$ d4 &
B ol% AYFLs AFow o]Fstmz HBEEC] A4 Ao AAHHY
(Table 9).

48 AF 1,4, 544 E3Agten UuA A A
Ealef] ZE2AAow zAs g W R EE A st Ammodytes per-
somatus + (7trhe]), Cottidae (F57F), Limanda sp. (ZA] 7k=0 ),
Plecoglossus altivelis (o)), Anguilla japonica (A3l 3e]) 2] 51EH
o ffrh FHY AEATE Adstas 4 AdE 7hde]e] Folst ¢
A& olglet (Table 9).

AR &g Ade e HA 6,8,9,13,14,21,27 % A9t EE
HANA =7 sk o 2 MBEE o Hqzsld 2T 1,000 7% 10
B olsldel  7hdelAedst A BEIW 289 Afds ddE BF
o #1A HA 1,2,3,404 B} g TS Vel = 5F
gl A Roe 2F3ARCAA o B HRES Jehidh
(Table 9).

2§k AR Zhvel B M Sele dEN e A A AE Y KiEe] wob
= BEdjd o o] 53 Al o e x4 AFH HBE]
Z4" ol Zhvellelst 3 A el Fxe]sE AW F AFor o]Fd

dEew BrEs  7de] ofeR A B SIAAEEA A4



Aol Asle HA 7,8, 24, 2544 1,0007% 3, 3, 30, 4B HBH
Yu FFARL Az A 24, 2544 1,000 7% A4 4B4 FHIYC

s 2ol A 19 KBAHAA, 24 sHEE A 179 A4
Al A 1,000 mE 1BY 23z Aol e Bd 49 KEHREAA
281,000 #*2 283 ch (Table 9). |

5Ad A AANA A oer 248 A3 Wxez]F 2oE Al
a2 7AdE], 5E3AF 2 23R 5ol dslgeh el 4 A6 ol A
A 2,3,5,8,10, 159 ¥lwd EFd] $A3 d<HEF AHANA 1,000
% 8F o|3hel 4zl Hojst HBF T (Table 9).

EENFe EH5 Aol £ £ 5 34 HAHAA dElge W %
FE ey =Y YuFd A, SE3AFE 559 ddFd A Hficke A
sfolgich,  HEELS dwbdo Azdld HAH 494 FFAMFIE 1,000 7
& RER Fugz Joix FHdiAde 2F 9B 1,0007 o]de] 4wk
gt} (Table 9).

19/ A7 HBY 649 2% $48%5L Gobiidae (5079 2o
Aot WEFE el 9 44 Alefel] wle} K#ERD 6/ type &R
TEEPE o A FY S¥E TE9HX P BSelw el type
V7t 7k " Folgich o] e A3 4, 6, 744 1,0007% 500,
4, 2B HWHY Aow uol mMEAclA F2 EN - A4 Aex A
¥r=et (Table 9).

type 19 wSo]lfi U=e HA 249 25914 F=2 HAste (1,000

A% 331 2 158) 29 & 3S5oFEe H2 HEEoR Hol ik

9
wSo] F5 Al g M sheul sHE wel HBY TR AT



o] TRt BEI L4 A o<kl ZH 1070 A4 W2 HRIAGE
gdov AHA 2404 1278,/ 1,000 # & 3 1] 23t} (Table 9).

fx

gd  Sebastiscus marmoratus (F¥o]) = 971 A A B oA,
F2 ool g Fx HEES A 8444 125R, 1,000 #3iv}
(Table 9).

A J&: A 20| A 288 Engraulis japonica (Bx]) 2} Platyce-

phalus indicus (SFH) = 1,000 »& 386 B9l 469 B2, HBES Mzl 42
3 Fd 2M FHom FAHHA ot HEES HE EF vk &%
o} (Table 9).

Eeti shedldl = Sebastes pachycephalus (GNE2) ok S. inermis

(EI) 7 HEgE bl AE=e A 744 B2 HA 1994 & 2
1,000 % 2, 9Rule] Bt  Paralichthys olivaceus (dx])) ¢
2ol AA 8, 15, 2504 ZZ 1,000 m% 1,3, 90E7 338 Syn-
gnathus schlegeli (Ax7]) = Bz daZF HA 4o4 7R} Loz
vrelgtel (Table 9),

o] TFEF ol = HH 7oA Astroconger myriaster (33Fo]), A
244|A Konosirus punctatus (o)) & xlol7} HEI = vl HEREL =
T 1,000»E 7R o|stglt} (Table 9).

TR 23~28R7tA AHA 1~77A9 83 10~20 A7 ozl A
oA zAbgh zo] HEL-E 23ffel= b clekshAl vehd e 6 A9 AL
of o] whEolfgivh RSl oY A3 FAEel HA Xk 6
A3t Ze]l type o= ZAIFH,

ME7t= B®l A& Chaeturichthys stigmatias (#495) olglwm
2 FHygE AA 394 12R1,0007 Poljgick  Gobius sp. (5o
D= AA 33 7oA 1,000 #E 23, 20 BrF HEI 7-8AdE

e

h48_



EF 8 typed] WlEAR wEolFst wEFon ddHow 68 ASe
Zol type I3 N7b et @shglos] ¥ ool F=2 223l (Table
9).

ZAP| 2 RS 18] A A mBI ¥k "@3e 3E sy
o A 2804 o] P w (2,780, 1,000 #) Q< Br} SEpHon
ZrE HBELS S (Table 9).

WHEe] ¥ nobe d4 Hou Sfisige] Bz Hojsl Fapg Fo
el ol 1770 B A HBE )

3z HBEES YH 15 (2758B,/1,000 @) ol A gz Hx] nvrhe opd o
t FoAlA ol A5 "3l (Table 9).

6 Aol dE A AGFHA 20l Ak HBEHUR Aole] Heo]E: 7A 3}
A= =Fe] HH 2, 3, 4,5, 6dlAnt Sfglod Huzk Y 4 (2988
/1,000 ), 342 A 6 (7TR/1,000 #)d At (Table 9)..

Bz fEe] ksl CynoglossidaeGHA ) 2l |oj 7 Yubdo® ol g
o 23 84 AHAdA Hgom HEIF o HA 8, 14, 4414 1,000
mE 156, 141 ¥ 21 R4 HAIZ oz HHd A 108 olsk] e
HEES 24l (Table 9).

Anrls 682 A nrh v W dgdA SAn WBEEE SR
HBES AH 594 318B/1,000 7= 3| ugdo (Table 9).

O

ofs
"y

2

Apogonidae (FZ%&), Szllago sp (BE|¥®), Sphyraena pinguis
(2] 7)) £ T2 A5 AdFNA HMshe Aol Illisha
elongata (£3]) = AA ( 8%/1 000 #) o Aul BEA 3 Congiopo-
didae (M| A7) £ A= HA 27 (TE/1,000 ») o] A=tk HBEF o}
Doderleinia berycoides GeEe]) ol H" 199 2114 1,000 o'
A 7 59 2BY HBIE s A 2164 Scomber japonicus (aL5e])



ol7t 2B,/ 1,000 w2 HEFc} (Table 9).

Z A7 7k MBI 658 Sist 44 /EHES] Holo SAi: AR 2 A
Walstz ek olgldt A Wl F2 KEd Hol4E
A4g + Yk

oial fEfol glel =F b ol EAQl m¥fEelzl ¥ 4 e X9 AS
5% 8A7ZR Hfskd Aol 6HYE HWEIch  EIEYS 5 A
L JEe] dFdAut ERRo 680 = W sidolA Efcid o
b mrhs cha MRS KIRIIGS AEFISE PLoz F EN] ol
FolAzm e Aew AztAy 6 Aol F3kE o] ko] A 24
A4 A% el HFLS] 9 MBS 2 ol ® mslth

7-8 A2 =HAPIS] HB-Z 6 Ad wls] A 4 dHE SEHel A
T Ee] ALEE Ao Az 7-8A9 wx e HMie 64
o g8 Ak FAbstd F3 A4 FALE AHE AEFAA F4HE Fe
= Azt=ic) (Table 9).

6 Aol Hxzlolst 7hab wol HERI AA 24dAc FEH FHUE &
FEefo]l 2,928/ /mo o wgteh TRk I -HERE HBE
ol glejA el wla] =% Hek o] F7e Helx 6Ad= FEAL
dA F= skt 7.8 Al e nel g2 dlgdA FMmsld 5F
5 odQtEo A Exshe Agelglel (Table 9).

2 A4E 5 A7Ex] B 7o Aole AdidellA AgH]  ESTh
7 eAAQ £5F F9 shdeltt, 2 Az oo HEEC ¥ ¥

Agell AA7E4+E HBEC] dlF asE WAL wgs o TFe &



e 1A sedoz gl EWNE/S F AYEE MESIBE PO
on P4us FEo slddde B gt Aoz wpdey a2y
Kigel Alesl 3ANE Aol mrh AEEeA F2 HBS FFA AR
Bhds] Azt 4 o] HW g4 mrke BE A F=2 Ehfch o
Bt 4o vy Holrh s Fols EE4eld 3ANH Fxtelsst A
UulA 2o Aqgom ojfily] =¥ Aow At F IE
A 4% BaE fme 2ok 99 S0 o|FemE HiBEC] Mz A
Aoz B2 el A %A 348 2el: ok TAAR EZA A4

Fow sjA® 4 ok I EAHEHA MBI Sl mEEY
W 6 ARE odakel4 4wl A4ee Aoz YRk oY THE
olsjell 4%Fel S5t 30 R Aojst ZAHGEAA HEIGoU HEES
ohgitt (Table 7, 9).

qub o= EFIA A7 Al AL FHxou, BSF, FFA, pol, Bl
A%, BAoldet  olF MEEY WERSME ¥ o Adolst EuAFE A
A3 o FHES BF fEme ddEdA F Al 45t Aol
dEe sl Bl Be dHE Lo ERHE Aow dzud
(Table 9). 6, 7, 8Ad Atgtshe FHE hol] SSAMF, A, A7), AA
F, 2], Lof, Aol Hao], &l BFd A F2 A4she ol 2o
U Al ol s} 7o) WRIENENE o1Fe] MRE HMAS 93-S wol Wi At
A FAR  IE EElA F A4geE A 4, 7, 8§92 A

olt} (Table 9).

g g, m s, :‘:r%ﬂl, F2ER, 2Ed, 259, B3 vo3] o
Zo] £2FEE 6, 7, 8Ad F2 B FAA F Al FA4U
53 B doke] HEA<l @Wmow FAHHYW mx|xwr], wEd, nFel, Tl
g3 Bo Eie chh AEFd A deolve Aoz 4ZHcTt (Table 8).



ol2gt I - M2 HBASMZE T4 FHdeel BHFES AHMGE 2ol
o = OF-fEfRe]l AR MBS BE 2 OBE — S wel Hike dS
HT o KR HelYEe F FIAH] sFasle] wAe] FygAMid 2

3 Aom Hrravh,

¢

of K

=
=

o
dr

4. W= H RE

4.1. HIZEIRIEC S¥2H 48

Selvel AR ERS Wl Rl 5B (& M HEY
od BE= F F (198004 olv] #HExl nhel o] F £ (1980 )l A& H|
Zelx|#oll = Enedrias nebulosus 9t E.fangi (KiEHME ) 2887 &
E£3S olv] WMET vk vk X BAEAAE o] F T EHY EmI HEEm
WES RSt RS EEE 23 BusEdA BER EAsL-2H Ene-
drias nebulosus 9% E.fangi & ‘T%‘E’?}ﬁi SEVES vudtgdon HABR
oA MRS BEE 24add,

4.1.1. #HE= Y RA
Alzelx] R THH] 5%2m 24 Jordan and Synder
(1902), ¥ (1955), £ (1966 ), Yatsu (1980;1981) £ = H
& #E4 Pholididae & #0202 W7 vt 3z BAXES2E & (1977)
o #&7} ook,
& WE AL Brmael WsehA e MEGS g dskel 19824 10
~11 Al 2] AA mEE eA mEEDA BEY o Bl
o MBS B UE aimsld 198246 Aol i BaEsH o



5 Enedrias SPP. & TE AMHBBEY HES BAES TEIA
MEBRES SRR 0.1 mrtx] JESIGo o BERLS BEE S A8l
0.001 m7}x] WsEstA e, & FAAEANA FHEs AWEE HEHE-S Fig. 6
3}z,

dd 2EHES 0.1 F H71A AEY D SR, Axre], meA|

o
o] BEREE ME ) Enedrias nebulosus ¢ E. fangi 2] 5 group &

CFL

ED D
&A‘ EéPFL LBH CHF
A y
K HL__* \\
K TL —3A
K St —
K———— PAL = AL, —

Fig.6. Measurement of Enedrias sp. TL: Total length,
SL: Standard length, PAL: Pre-anal length, AL:
Anal length, HL: Head length, BH: Body height,
ED: Eye diameter, PFL: Pectoral fin length,
CFH: Caudal fin height, CFL: Caudal fin height

Z- Areinle exEsel EREE R ol vl elst g, wElAeld A

o AR g Axju]e] o], me A reju|eld]l i me Arevle

Mr

o], gl W o] HE 5 vEE WEER R vlashgiey,
EEE BRI 7Y 9 Akmd B BEss oL

4[5 R4 EAREY ARE 2T B—8O= Enedrias fangi 2 T
 gsglon NYS wHAA KK BAS E fongi o E. nebulosus °| 51
o] HEsIH el FAb ulloll 4 BREI 86 B HEAS E. fangi = S4B E
A 63%% A HA 327} HBE E. nebulosus ol ¥ 5t HBHZEC] ¥k

t} AEwoR B o E. fangi= E. nebulosus o] v3le @& 2 ol



329 7hE A vt T H#E L Aok W E. nebulosus o] BERME
A2 E. fangiod] v|ste Agk 249 REAFE FH=E 98 3es & Wme
REAl o Ak B AT et SAme vl v Aol
1370 A% B4 4243 FUA ek o] FHE mAFos 24% 3
Aol 7o wel @Fele WAl ws) Folrb Yu FHAT  Abdwel
wREE st ek (Fig.7).

28y E. fangi & o7 HolAEe 13~ 14719 HE ZAFH 5} gl
o] HY S E. nebulosus &) 447g7e] ulsje] ttn 71 422 cha o3
th.  SA vl E. nebulosus | Aol fLFT HAAFE o 849 =4
7t2 |7t glov E. fangi 9] Aol o] =7t 10k

E. fangio] gkl W Fol 21 EHEY AT 2AFH5} gk

E. nebulosus: o] me] A rn|= T3 Bo] FHsIcl o] BFHI HHe
5oz 2 me xrev] Aol oF 80 %=+ |l AR FEHEo)

22y E. fangi o] me| Axevle @AM itz 39 B2 FHHHEA %)

19824 6 A T4 Wl&s AmBolA T2 REY E. nebulosus o E.
fangi o] WRBBHM MEKRE S Table 103 o} EAS FPHBES AL
E. nebulosus 7} 18.2cm% E. fanginch <k 3ems} o] Rt} S g o
S 2EEUT 27 £ LXXVIIIA dy  dArgv):s 5 @48 =
T Aozt 2k 2 B 3 KiEE E. fangist B 4170, E. me-
bulosus 7+ 19 37AHA}. a8y E. fangi = ®ig EERES) S 2
ot ®mE A9 KREHS E. fangi 7} E. nebulosus o ¥ s 2F uk
stk

BER R o3 wejzde], @85 24 LM 9 el71x]2] o] ( Pre-anal
length )& wlxsld E. fangi &= E. nebulosus ol ¥ 3ked fLf9o] it oF
Foll fri@sts @k vieldeole vt Al o2 oo W FERY K
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External body form

Caudal fin form

Fig. 7. External morphology of the two Ewedrias spp.:
Enedrias nebulosus (A) and E. fungi (B).



Table 10.

sus and E. fangi

Morphological difference between Enedrias nebulo-

Species | Enedrias nebulosus Enedrias fangi
Characteristics Range [Mean*S.D.*! Range [Mean*S.D.*
Total length (em) 15.9~22.4| 18.2%1.5 [12.4~17.3 | 15.2%1.0
Total weigut (&) 14.6~48.2| 26.7+7.7 |12.7~29.7 | 17.5%3.6
Number IXXIII~ ' LXXV~
of dorsal fin ray ILXXX1 782 LXXXI 79%2

umbper

ljf at;lal fin ray I,32~I,40 | 37 %£2 M,35~[52 | 41+4
Number ha 4 ~ +
of caudal fin ray 18~ 23 20 =2 20 ~ 25 22 +1
PAL / SL (%) 52.2~056.6 | 53.2+9.6 | 45.7~60.4| 50.9%7.5
BH / SL (%) 13.1~15.4| 14.1%0.6 | 12.6~16.7 | 14.47%0.7
HL / SL (%) 11.1~13.4] 11.9%0.5 | 10.7~14.2| 12.2%+0.7
ED/HL (%) 15.1~19.2 | 17.2+1.2 | 16.3~26.2| 20.9%+1.9
PFL / HL (%) 41.5~68.6| 51.8+7.0 | 51.4~75.0| 60.6+5.7
CFH / CFL(%) 56.5~105.0 74.5+9.7 | 59.1~128.0| 69.3%+10.5
AL / TL (%) 47.2~51.3| 49.1+1.0 | 47.2~55.3 | 51.8+1.9
ED / BH (%) 12.5~16.2 | 14.5+1.2 | 14.0~23.0 | 17.7%1.9
Shape of mark on Triangle shape H shape
the dorsal fin
Shape of caudal fin |Round with transpa-| Truncate

rent marginCabout

20% from end )

PAL: Pre-anal length, BH: Body height, SL: Standard length,
ED: Eye diameter, PFL: Pectoral fin length, CFH: Caudal
fin height, CFL: Caudal fin length, AL: Anal length

TL: Total length, HL: head length

*SD : Standard deviation
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B3} 7hEA = n| el WAL E. fangi 7} E. nebulosus 3} ¥4 £
vebtel, 53l sl dole]l Wgt sbERmejv| ol WAl E. fangi 7}
61 %2 E. nebulosus® 52 % Hsle 9534 ¥4 Jehdel,

g me) 2 eu] Adolol Yt meE v Fole] AL ‘E. nebulosus7}

75%2A E. fangi 9 69 %ol K3t ¥4 o F
2o digt B Aol KA E. fangi 7t E. nebulosus Bo} £9k3, #E
o] Y3t Fo] BERY HZE Q4] E. fangi 7t E. nebulosus Br} Frh.

S1s} gro] x| v] AEtEs} L wEN MBS BEHS HEel 28m M|
ol e F Fffictold]l FHI ZRE Roly, EEAHE B T EEZ S
@7} Foio]l THHA ¥ Zol gickh #AEHA o BEYS mex e B
Rae} Eoll vl 59 ZRE BT #BE BE el sHR zlelst B
e AL v BER, s v Aol MBS mexLen] xolet
+ ok a2 7 pEE) BERES 1 ¢ me xzugold ¥

4.1.2. "= HS] HA

o] Seba] fefl ol gk S92 W+ Russel (1976 )3 To-
kuya and Amaoka (1980 )7} ic}k  Hi#+ duAPE#S] pholidae<dl Pho-
lis gunnellus®] Hfol a4 #HE&E3 vl b #%E= HA Hokkaido
WEANA Pholis nebulosus | MATABRE HEUL o F HAA ZF
#E 2 typed il MBS BRI B Hxok KBRS Y

E AL type I, d+ AL type 12 EHT vk Aok = ARE7T 44



22yt Enedrias nebulosus o+ E. fangi | FfaBbol Ao Hism %
Foll A3 AE obd HE= ¥ glch

A AR AE AR T EEY Enedrias spp. REOF BBIE 5
REE= o] F o MAui=e BBy 2R EEsns derix Hxoew
5 ¥ sk o,

KA Bbol Ae T3 R BMoR T & Eioo &5k & @E
El REL A BEAoRAE T B MAZ ABor dXA ESHT
T = BES BRIX ok & AEMER] BAEALS BB ®
Bole® @ey FHL %223 BREA S REIL mex| v HE o
Al 23 BEEA 2 REdch  weld o gEel4 RES EmASe]
e WEw ARSI KA Bk Jebgw Rl sl #asio

=2 MR BEkols E. fangi ot E. nebulosus SE37} o] LY ¥
o] A vk o] FFF HAUL Ao w Aol A 2 23909 2ole
= vehte #H#Eol E. fangi b E. nebulosus o] olv el sl A sk
°of ehtml 2 FF Mfot $Alstelehe dahe ssdteeln Q4o

Table 109 #5&A 3 E. nebulosus 9t E. fangi ¢ 7}3 523 WE
& me Aolddl Wi AR eu)e oy HfamH dolAY F MY
58k f1ste] me] Aolel gt shEA|m2jn] o] Yol = Table 9ol 4 5
Be T Wl #eY HEZ JEgR 2R A3 BE o), BEd e
o B, = Aelol A v AL HAdGo

A HEPRS RED BRP 6 AY ERo] Kol 73 Algsl= sk 64
o AL EEEUT 53k Zeld 5 A9 Ehkow G 589 A
H 2, 4,8 94 72 10,30, 10 BE #H#&E3 &PE: Table 113 7ok

Tablel1ell4el 2] #m (BH)ol it o] BER(ED)S H&ES 20~48%
@EG T £ ZEG FHHAEC] B 36 %oldo|sdet o] FBe  RaolA
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Table 11. Body proportion of each characteristics of the
larval gunnels caught at several stations in the
surveyed area of the Yellow Sea in May, 1982

e | : ;
characteristics (10) (30) (10)
Range 53.2~54.9 | 46.5~56.4 48.9~53.5
AL/TL (%) | Mean 53.9 53.1 51.7
S.D 0.6 2.0 1.3
Range 60.3~71.2 52.2~77.8 53.3~68.2
PFL /HL (%) | Mean 67.4 63.6 62.5
S.D 3.5 7.2 4.8
Range 23.8~24.7 20.8~26.3 23.0~26.6
ED / HL(%) | Mean 24.4 24.1 24.4
S.D 0.9 1.4 1.0
Range 38.8~46.8 | 29.7~45.8 34.9~48.1
ED / BH(%) | Mean 43.6 36.3 41.4
S.D 2.5 3.9 3.9
Range 46.0~52.5 | 36.2~51.0 37.8~47.2
TL Mean 48.9 43.5 | 43.7
S.D 2.1 4.2 3.3

AL: Anal length, PFL:Pectoral fin length, ED: Eye diame-
ter, HL: Head length, BH: Body height, TL:Total length




E27} AR s PHHE 14.5~17.7% (Table 9 )alAe} =& & %R
E Holxm glo] 7 #MAT EHH] AL BEEAE #es 2% A=
AzE ), R sElgol (HL e #it vo] E& (ED) S 20~26%
A2 FH # 24 %24 K& 2FF7F AR s PHHkEs 17.2~20.9
(Table 9) 9 tf& ZRE Hc]

& FAHANAL E. fangi 9t E. nebulosus BT #=] Aoldl g 7%
Arzfn] zolo hze] HAMES] TEHX ¥Rt Yatsu(1981) = HAE F
ghol & E gl W=k Hme MR FxNA E. fangi € vz Zeoldl o
3t sEEA2n] Aol HiEo] 58~64% (F#H 60 %) RA3  E. nebulosus.
= HmEEzT 40~54 % (F15 48 %) eln HEY el ofebA Kk AR #k
Azl Ax vl e Aol E3F 7 x| =] oo B Ho| 52.2~68. 2%(Table11)
2 E.fangiBBE 2R (51.4~75.0 %, Tablel0 )oll A2+ Aoz vehdo}

T A 2R i BE Zolo HEL WERES M e o
ALFqe] @z 7h4 =<l dehjez o] wEAx 3l AES S,

%= Enedrias® FH7F A9QE Bfo] & B AR AMEES YE=R
ZApsto] B9 2 RO o] gbslE AL wIHEe dgd 2L 22
Azsiglel, 19824 2 A e 6 A7bAS] BAI 19814 7A mEHKE
gl A (BB 59 74be]l ) REY BASEYE YR EER HASY 2
Boll W3 B# zlole} vl ool algk ks zjn] Aold] @EHS KA
© Table 129} 7},

A A% wRp 2RE FEst 55 &8 29 6, ¥FE] EH 25
F7ke] B 213 17614 HE 13m= = ff 35 BE 24 3 AL/TL
2 41.0~54.5% (F¥H 45%) P37 PFL/HLE 12.8~39.4 % (F15 29
%)t BHgEEe) M Fwl EE 2104 $ Szlole Hike] il =
Al Vel

I:l

du
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389 AL 7 wEOlA 2z 10 B4 TS| Hilidle] BB LA AR
3 2 AL/TLL 9 41.8~61.4(F#H48% ) iz PFL/HLZ 17.1~%0.0
%(%@ 25%) 5o #EL 14.6~37.2m2 iy 25mglcl,  EM 199
219 Figggo] ohe el Kl 2ol sk 2 A9 A-sh Hggshkd B
B RS 953 =4,

4 A2l A 679 wElA 110 BE 738 fhiste Faid AL/TLS K
L 48.4~54.3% (F#H 51.0% )5 @RS 17.2~47.5m (¥ 37m )
dck &% 11914 PFL/HLS HiZo] oh& o} 37.2%3=v FHE
E 94 ok 3 g (34m )T Bt

589 7% 54 EEelA 7T0RE FHEE &R AL/TL+ 76.5~56.4(F
# 53%)9 3, PFL/HL® 44.0~84.8% (F# 65% )32 @R 36.2
~52.5m (¥ 45m ) f o},

6 AdlE E2 10014 20 B FHuER AL/TLL 51.0~56.0% ( %5
54 % )93, PFL/HLL 62.0~72.0 % (5 68 %)%= @RS 50.4~
67.0m (B8 61m )l g 6 Adle 28K HF BRe & 74
7b g ejsl Jdebdr] A "gie B BEe 28 #MAME v REREA
ol 2ot me X ejvle 28/t BHI Bl

I 19814 78 wEHK sugel RSk TAlolel Eel A ERAl 3l
RS #Ah T2 20 RS ®EEste] T &R AL/TL-L 51.6~60.0
% (%% 53.6% ), PFL/HL-& 62.2~80.0% (&5 70 % ) & vetdz, F
BEES 8 7T0md Eo = 19814 7A &£k @xme FHE 24
HF el FH7b Al @ikl #¥sh vehd glom me Argrle 27
Bivoz slof slglh

$o} 7o) wixebR|e] M 4 we} Fo| 7 o Aol HEFE T
skgtel, 5 Ao xvw 4 AL/TLelvt PFL/HL Table 9el4 -vehd 4
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Ao 22 Wz vlaskd  E. nebulosus ¢ HEREES JolA E.fangi 9
WEAX Eolzch  olel® A4 6 Ad 7 Aol MM Sx=2n]dl Jepd
HF mofe] sk gl slzell el TAES 449 she 27439 shiz 4
2 4+ g7

2T & WHEMET RED BREAS wEd 9 B A2 OB R
fasol WHIG, 283 3Acl WA xPae] HRow FAY W 4
Y3l P43 BEA TR EHEYY,

Held o] ERd ©E & BHSMS dold AL w559 Ekdh
SEa e wEl 29 14A4% &% FHIE &2 groupo] HEHA L T 8
3 109 WEeh s 42 dehleh o M EAdA EEAEZ 10
B MAS BEdd T MEAS FHEY HEhkd ot e =
o] 7+ Byl Hole] tAel] Wt £ - HHE MENcE & el W
3 AT 7 A 99 Al dldld By, EEEE Y  -5% REERE
Table 13 vefic}, Table139 #&FEE 2 &8 29 84}o|e} PF.L/
HLY H#el s 95%9 GEERAA AEmolgou vl 2 34 gl
Ehd wlol Wl BE BRI dold HAES wms) B HEEe] gt
Aoz vebygdel a8 &8 13 29 B group ¥ EH 83 109
2 group4telo] 7 2 39) Ao hAke] MEREE Lzl 0.22 of¢ ol 4
Begol ohigieh  =tebA B 29} 8olold A BE FEE A HA
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Table 13. Statistical test of the proprtion of pectoral fin

length to head length of the larval gunnels
showing the different body color

St g?)-erj{Body Total length Statistical tesé(Studmt’;tl)
rY Colo Compa- |Value {Compari~-|Value
%‘1}, f|Range |Mean|SD | Ticq™ |of ¢ |son of ¢

2 | 10 |Red [46.0~52.5| 48.97| 2.1 |st.2:st.8 | 2.6 * |st.8:st.10 | 1.2
8 | 10 |Whitel37.8~48.0| 43.65{ 3.3 |st.2:st.1| 1.5 st.1:st.10 | 0.9
1 |10 {Red |[37.0~47.0{ 41.41| 3.4 |st.2:st.10{ 0.3 st.(2+1): | 0.2

‘ st.(8+0)
10 | 10 |White[42.5~51.1| 47.28| 2.5 [st.8:st.1 | 0.1

x to be significant in 95% confidence interval

4.2. HIEEIX|E #Mm2 AR T3 HIRE

FEWRS Enedrias sp. Mol HELE 2 ANE 6 A7tA A4 5
gloe AR HBESMHE Fig. 8d149 2oy Aj HBAEHS 24 252
2718 =, 3 A< 1718 &8 ( surface), 4 Aol 2218 &% (oblique),
5Hdl: 1218 2%, 6 Adl: 38 wHWlA &% WA  Enedrias sp.
 REI =gl EREFV =R 2, 3 Adls KEHRESLR 4,5,6 8%
fERREC R RESGTE ol o]l REH LS WEORZ 2~6 Altold] 2
o JFos AHHBE ¥ 4= god REHEe] F—i7 2 Ax 34,29
2 4,5,6 A9 2L & AY EEF #A LERS HBY F Jdd =
3,4 Aol 8 EBAA F—% Net 2 A183le] %fFa ERFREL F4 ol
sdgome T kel = WEEY ZRE S ok

2 Aol WlEelAel s BEA T2 ERRR REREY KR IE

®e) vhA S AA 237 298 B & EEOlA MBI ol:RF
Brze FA 2564 1,000 7% 3,285RE 3z HERES EHIT =

I
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woh YEEEY RS o B BERS Jehior #E 14014 1,55%
E/ 1,000 #& 23t (Table 9 ).

FARpIRe] FEAA Sl v EE 2244% 1,564 B/ 1,000 2 &
Bo25 oheo® e o EelA] #faol HEH o RAEHRY 33 dE 4
a5l gl ERAA —gmo oA HEE Hid BEHER] 5
U BEZANAE 63 7oA 1,000 #% 524R9) 352R= wwA B3t
Wl Eeba]e] #ifa MBES Jebdoh (Table 9 ). ol9} zhe HHE 1981 4
2 Aol AEMARY vl EEmE 2y

3 Aol REA REL HRE 174 B4 szl Mol HBEse
o AERR 55 BRA T2 %430 2 A6l o] s BEYH &
# 14,22,25914 3 Aele Aol RES HBEES AABEY 3% #
B 6014 137R/ 1,000 w3ty EE EEOIA Hxebx]o] #fa HBBo)
2R3 BAE G ole3 Hed AEEEY 3EI sme] BEANA o L F3
Y} (Table 9 ),

olef Zo] dlxelx] Hfo WBEC] AMA e olfE HMARE H& &
BHFVL EESR BHS L 97 A8 Ao 48 19M@e] EEel 4
T2 AR kg Rl M-t ERE RESS Mzl #A HEEI EE)
A RET #RE Fig.99 Table 96 vebgch  o|F HA 1844 2
7l ARG el A 25 s ez 2oj7h A A=A gghel

ER RER oA BL REBREA oA Bl Wl 2gmeozn ww
ERERERA W RERES o=k HAHE HES g BamRY S
A=A debda SFoz 22 4% Fe hEe unygo)

4 B Afoll= EB 1,4,55 BAF 2E B4 ERRE 2 REE4E
= A—% Ao f7akgiel zElv A 13,23,27,28,299 5AAA
ANAE 27k AR kdellA 25 vl sebx] 2ojrt AR ggpel, 4 AY
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EBRESRE vlxebx] fife 198 e84 MR 4 A XBRER
Rl A5 x| 2ol Hfie 3 AY 243 fbskd BAEES SERE
ERRlA 2 B3 S 58 FEER A= HBR §skel Mz
2| 2ozt 7HA wol FA XL BB 79 TI4R/ 1,000 WP 2 #FIRF
B Mhre Fd 1744% 1058/ 1,000 w7} HEY ok ( Table 9 ).

e ERHRESY HRE 2d 346 st ZARI9Y Ml EEol4] WE
ehx] xejrt 2 75 @& 53] AEdAe TRl i Aot

4 B ERHRES] RS 2d &8 344 wixelz] o7t 655R/1,000m
= RE EYch  dxehR] Aoist 3 A ERAA o3 HEEI HEd
d 4 Bell= Ao FEEE B84 £2 oM AR s 3 E
gl A= HER ¢ @A el (Table9, Fig 8 ). EEREd %3t
ERHRE R W Eex] 2ol HEE HES 3 Ad HEd o 4s g ¥
dl A BAHAT FFd A #Bme Bgoldet, 2@MO= 4 Ad=F ®
F£HkN o3 vl zekz] 2ol HBE Kol 3 Auc €4 It olElgt
Be A4 7,8,14,17 A4 RERE] ERHREA v 94 g s =2z
ool HWBES Yehisly] sl Folel, ol & 4 @BolA RKEREAN 7 Hx
ehx] ol BB 1,000 #% 22 714, 4158, 2558, 105RB3ch
2 Bell A— EEhell A4S £EREN 23 o] 5] HiBIEe] 1,000 A% %% 352,
23, 1,556, 225 B4® A& 2Est 4 Adl A 7.894& 3|8 2/
250 ko) Hifsl WESI o (Fig. 10, Table 9).

5 Aql Wl zelx] e 24lelde] §F 121 ol Au B o #
el & HWEREY EB 204 342R/ 1,000 ek, 5 AdlE o] ffast
2 FEEdl A 27l 6 Adle o] AU EB 5,8, 10, 20 A A uk e}
weon WEES vu gdolol A HuAst A 108 71E/ 1,000 7 o
£33} (Table 9 ).
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g 7.8 Aol o) MRS HBlo]l A9 glgdeul olejzte] 5 AN SR
BAE £ o] A HRAES HARRKRI =& BEE$H BE3} Plankton Net®
8 R ¢ e WkiENE 2 7] WEeR Y4

4.3. mRL HIT2EXE #AR HREL RAR

AELES o 2ol 8 #AS] HBES ko] MGRE BE] sl
o XBKE, BHE, BEBEE SO BB LB Bk ol dd BN 2
Bt BUrEpote] RS oMk B B ERelA = P u W)
x2hx] 2ol7k HBAHE 2 AY A$E hLoz BRERS ¥ Sz #A HE
B3o] ke vl HHES] BEREEL HA LB ES BRI 3 Aes
Belch z2Ev KBS dlxebA] o] #A HEES BV 2 AoE HER
of, & stk BEASS F % (1980; 1981 )4 #ER ukel o]
Rofiel = MAHMEE 72 gon el e #AH ol £2 Co-
pepoda 2 ¥&Al v} vk (3F & 1981 ), weld % BEAAE BHott
Byl 45l Copepodad] EEG HB B w =iz #MAHRES
HeEe st o,

Fig. 116149} o] o] fefk HiBiE7 Copepod HEES B mite
o] ke S 2ok A 2604 v =k #AWLBEES Co-
pepods HiBlEol Al &Kol EPx, A= £ = Copepodas] &o| ¥
<+ Foll A o] HAS] HBEE Edth 4 AFE s olH¥ RH UiEES]
EhbA] gkl 2 ot ¥ EehR K ftfas ERFo e BEstz Copepods
o WBEE KEA JREL Aolswltell 423 @2 Aoz 4=

=3 47 &3 7, 8, 17149 Hl Zela o] Bl 2 Aol Hstd 23]
# Eowl Be 4 Adl olE wECIA Byt Fiidme] HEEC] 2 AxHC &
%3 Ty Ao —Fskw Ak |
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TR e] sMaEe Ad el o Zeos S5 w®E 7,9, 19, 20004 F
2 34 Jvebgdh s @B 24, 25, 26, 28014 BEE wlzex #Rs
Fiy 13.6 m2 BZside] &R 2,3,5, 62 FHER 11.5muc} of 2
m A5 v o

3 A= EAE AR Wol EBple W ZelA] #HAasRe £RE ER
3 #EY Fv APAL REF ERERE o8l g Az EHe R
£ Mmooz HEAHRES] ERAA okt Fioh 3R & 199 A%
B3t ERERE o 3 =R Ee] 2R & vladtd Y 2 2R HARE
ol o3t Eko] ¥ 8mm v] Al 23 3Ad B 199014 FEERES o
MRS FHERE 15-7Tme A 55 33 ERENA gES 1A
o gk 30.6mol vkl 2L A7k HAdl Het i 1/2E2 2
Al T ERE B

o zalsd g 54 AAE TR HRAVE Sl A A
A" 2R sl o HBEe &Rkl A Jebdl

ZA QG A 3 SEEES] EE 28, 29014 AR st F5x
2 BAR R S 13mz 2 A7d o8 AAHAA A" aA@dwg
ol Zgka, 376l & @EAA RE 2 HEFHRER o] o] £AY FHER
L &% 26.8mm, 26.0m G},

4 A4l RED ERHFEN A3 £ &2 Wz zE #A Pk 2
7 36.6, 37.4mm 2A ¥|53H] Jebdol E o] A 7ldlE o R RE
B ERHREA o3 R4 o] st ol Bol WHsA 2=V £E
BREHELR MES U Bl ek MAST BT X2 B8 7,8,14,
17¢]4la (Table 9 ), REFHEA 23k o] K| fRe] 38.2mm 7 Ahuhy
ol 2|3k 27o] 36.6m A},

— 7 2 —_



50l RFEHEE o3k W=l #Re FHERE 45.3mo  ER
2014 48.6m= 73 3 EE 7oA 43.3mE s FAgkel 349 E
Bhol 4wl HBLEE 61 ol RAHEE 2 3 oo PRl 61. 2mE BIFH
el s dEE Ao Yasgict

4.5, HIZZRIE mRmel £

A AL vlEzlkx] REBEEAAES A5 19824 10 ~ 114
o AA FEHE Fﬁﬁ&fﬂ]ﬁ Pl FH mEEC Bl WA B1E K&
of FAzatgch  jd 19824 68 Kl el HEEsl LilskEdA K5
Moz s W=l BE HES 28R A MECA B Bk
oz Fey S, uzklAd EZx3 AR YHe B AEHS HESEC
3H pHEAAE 19824 108 27HC 327R, RE 114 8H 40 R7
EARAES gevl 108 27 el BEAZ 32788 BRSMAE X9 10~15am
72 SAiskga 12em group o] b wel HBAS (Fig. 12). 104 27
B3t 117 8 Al #EEAx & v=eXfEs A—Eo2A P RS
By SAxer] FH+ HEeldx me|Axevls Bclgd. BESAH 11
~ 152 16 BE #E(F% mhlisled @#oel 4RSS A& £ &R, o= A

ololl #3t rhEAlzn] Aolo HEKL 61~ 72%2 HAEWEE T 53.9%
Aol 2Rl HI BHAolE 50~ 59%2 SMHAE FH 53.9 %%
ol2igt Bo® Mol o] ME T E. fangi = FEHSYH  ¥H v
Al A EAE g [.4.1 (8% LB NN 545l vle} 2] E. neb-
ulosus ¢+ E. fangi 2 saizich
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Fig. 12. Observed frequency of Enedrias fangi
total length sampled at Banwol, Korea,
in October, 1982.



4.5.1. W= ekx]4Ee] OB

FHANA HEI E. fangi o HHE FEIL FHR 1982% 104
2783 111 8 Hell ZAHgt B4 i+ Table 159149 2o 1049
EEFANA T34 FE% 28 1238 49 XK 2#9] 63%E A
A3l 1188 MEAE ERd A s o] oS Fol 288 80
% %245 gict (Table 15 ). ©] 11 A9 HEAA @R =& RS
29 @Rl & groupdlA s HEel w4 Jelptevl ook kg WEel
219 R HE o] T hEE Bo w2 B o8 54 Sl ok
3 Aol

Table 15. Sex ratio of Enedrias fangi sampled at Banwol,

Korea, in October,. 1982

Date in | Number | Total length | Mean ) ?
1982 | sample (em) (cn) %) @)
76 10.5~12.9 12.1 42 .1 57.9

Oct. 27 47 13.0 ~15.5 14.1 31.9 68.1
123 10.5~15.5 13.1 37.0 63.0

Nov. 8 40 11.4 ~ 14.0 12.7 20.0 80.0

EHAA gEE vEetz Y HdF BRSM 11~15a22 A 30BE &
fE# miished P Jpe] gol PRl =275 WAL SR Bl iy ahis
918 AR JPe] 27l B 0.72m 3l R =2 UiEe] ZEtE
2 Fig. 13149} o] »=233.147 x — 3411.8 & FAFH o] Frlx
7t Az s = B HBBGR( 7=0.93)F Holm 3 150mm 2]



B 120me] @BERD L U&7 oF 2.81% w2 Aoz Jelydct
( Fig. 13 ).

201

164

2
)
s

No. of egg ( x10

Y=33.147X-34.118
(r=0.93)

0 120 130 140 IS0 160
Total length (mm)
Fig. 13. Relationship between total
length and number of Enedrias

fangi egg sampled at Banwol, Korea,
in October, 1982.

4.5.2. ¥t £ 2@ HF
19824 10 A 28 Hell A% FA 9 W selzg AL ot $2

2 =}
EHdld &k -8 HEE A& 535 5589 s 18RS #&x
T RER o Yol A o] A W=3.6X10""* L3772 ZAFHZ o)
QA= W=3x10"* L** 2 Jelgdcl  Fig. 14914 5L 35 w3l

of £Rel Hi £m;o] o F3A Jebytel (Fig. 14 ).
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Relationship between total length
and total weight of Emnedrias fangi
by sex sampled at Banwol, Korea,
in October, 1982.



Sl=

ik SRR

4,589 fMEmY EA3 108 28 8 £ EXRY ¥=

22 RES .+ BEo ol 4%t Enedrias fangi & £k3 4£EIY

HfRE

Total weight(g)
W s a o J O

n

A R W=6.2X10"*L3 o2 Jelytel (Fig. 15 ).

W=62x10*®*"(r -0.99)
(No = 106)

3540 50 60 70 80 90 100 .0 120 130 140 150 160
Total length{cm)
Fig. 15. Relationship between total length

and weight of Enedrias fangi
adults sampled at Banwol, Korea,
in October, 1982.



4.5.3. ¥l =ekx e Ak
Ml =ebR 4R RS o] &tfell #3Slel Ehrenbaum ( 1904 ) 2
Pholis gunnellus ) HitEANA Copepods o HEE #EIerd & F
(1981) A AE feiie] = Hol7l Copepods® Paracalanus parvus =
S v gdek zEh vl EekRE RAel sl HI Afee] WEWR
£ #EE Aol gk
A FE e gl ul oA BESE E. fangi ot E. nebulosus ] BA
Z 1584 Eestd Aastdedl ZERES B4 E. fangi 7k 3R E.
nebulosus 7+ 1R Ack. =z BAAEwel dv 1289 14RY B=vtH
HAET arel BHREE Table 163 Zth

Table 16. Occurrence percentage of each food organism found

in the stomach of Enedrias spp. sampled at Busan in

June, 1982

Stomach Enedrias fangi Enedrias nebulosus
( number of ( number of

contents stomach =12 ) stomach = 14 )
Amphipods 58 % 86 %
Polychaetes 67 % 21%
Isopods 0% 21%
Decapods 8 % 0%
Algae 0% 7%
Nematods 33 % 7 %
Trematods 17% 57 %
Sands 25 % 43%




—fgmo 2 WxalxEY =Ho| A4 EE Amphipods, Polychaetes 7} F*

2 o]%w e}, Amphipods = Gammarid amphipods ( Table 16 )
2 E=9l2 Isopods = Asellotan Isopods®} Sphaeromatid Isopo-
ds Bo] £ HBEEo= #REsih.  Enedrias fangi ol Avk vepd De-
capods = Pagurus sp.2ZA 12E2 B 3 vielo Bl Auk vielylc}
3" E. nebulosus 2| 3 vwiEl9] 7ol 33 BERT LBRY —E
Plocamium telfairiae ¢t} ( Table 16 ).

M —3 @wmol A [ —3 Bfioll I #A 248 KR Aolel ¥Xeke E.
nebulosus 9+ E. fangi © wo|44°] #E-S I7e] ERE Holx gl
E. fangi ¢l £ ®ol= Amphipods 2tl= polychaetes & Y Efyt.on]
E. nebulosus dlA+ Amphipods 7} ##ry o2 ol velytct I o]
T EHe B4 Nematods 9} Trematods 7t £ &dl o] + F4LBRL2
fEEgd wet FEFmE S 22t E. fangidlAe Nematods 7} E. nebulo-
sus ol A= Trematods 7} ¥ #e] YEhix glet (Table 16 ).

= o] F @R BelA w2 mevt BRA A X Holvt BEBHE H
pEl # (Table 16 ) zelx #EAHIS] £ He]sdx Copepods ( & %
1981 )7k A8 HESHA FUwl BEE v Fo] 2 o v seixE AKS #
A oF gASHH 7T B4s] oh e Aoz HmiEel  oleldt &k FiLE W
A EL #ERE = KK A& S ASoE BEsld BRYS ¢

T Aok

4.6. £ =&

Wl T2l iEe] SE¥e Had HWild:s Yatsu(1981)9 AfEm
WSS ek Yo B Eol 2éH pholididae®te] o2 ¥ xz}x|8|



=2 BRSEFH] WA At 852 A Pholis B3 Enedr-
tas BB Aol wElo]l vl Aol wet EHskdeh olglel ulEe] A&
A& Enedrias B $= RS Pholis)Bo2 #¥E3tsch

Enedrias B> E. crassispina, E. nebulosa, E. fangi = o} %
sk vk 2ol E. crassispina v Wz Zolol it sbEArein] Aol g
R (30~46 % )3 me|x =2 B (12~13 )7} E. fangi % E.
nebulosa ( 40~60%, 14~ 15 )4l Hiled Hu mez gu]dl 4z & 3}
o]- & Beo E. crassisping= =3 = 92 248 =5 ofE £ Ene-
drias spp. ol BH AV S eoleln |EIY vk glok. ¥ E. fongi
o} E. nebulosa®l #=8RE E. fangi = ™z Zoldl %3k r<&x Lev] A
58% LlEol= E. nebulosas 56% LTE 45301 8 T4 @A
Br e MRERE 7 B £AMH SFEPER @53 9 ok

X AEMRM RS U fiBol A RER E. fangi & E. nebulosus |
AlERE 21 88 e meAleiv] Bl A Yatsu(1980)9]
BRek ot Wl el B AL o] ERE volw et Table
17014 8k o] E. nebulosus = £y o 2 5 FAkAlold] R ol-$ 15
waket, 53] vz Aeolel #3l vl EEE, BRI B3I g o] W @
med Pl A —%stxm ol s ERIF gl ywl A& vz Ao
of #at rhkexzeiv] ol HBRA3 A& FENAL 5 (51.8% I8t 4%
e 2 e 2k 3 E. fangi £ SR BEHEET o-$ Bl
st sl eu)e g ZRE 3o K RBES SR/ Y U S MARAS
Bk

EREEd WY BES BT Yatsud SEE K HEY SR )
Zt gEfhre] wlgel ¥ 3 3 ov SAEEAdNAE A AEY SE/ o
W2 ZfEe ugch e Aeoldl HI SR uld] old F FESY

-— 81_



FHFL B K SEolAe BMbiEe] o] IA uvepgch olek A2 &
s el kR 2 BEM VES £2RE Ivbl® iR 210 BEdA gER
© AT EESY 2R i s A4E 5 Yot (Table 17).

3 vie[He] vl AL BRel oF 50m LTS REEMEAA= € +
dome W x| #AMY Enedrias B3 Pholis B E4S BRZ2 W
BEtE ol - ol

A RAEHIRF HES RAKMES 5 Enedrias spp.- & ESE + dsx
T BHINK BRES FH meA=dv] B ¥ 60m A7
+ #HAs vepdA ot A + B BESshe REE 2EY 5+ el

HEBRA A S Enedrias spp. & E&4sled T3 BEolgw oz 4
olell #t skl lv] Hole R fMABRBRME =e} diloz #ad
H-g3t7lodl = FEASHA ZPch

Yatsu (1981) ¢ #Rel w2=d . & 247504 57 4H
BES dzehE BREARS nlElAold o ey Aoy Ty
64% oo 22X Emnedrias fangi ¥ groupd <3ttt £ 4 Qb a2
2l & AFEANA L Table 126148k ZEo] o] Il xbekell =l #HH
HEe] Fdl = F—HEREE #Bie] 2 groupdld dutzor @HS
o HE o] wobAlm =& vehix dd =eld BES HERS #AHAA
T fEE BESshe HREEAE B432 ¥tk

g 6, 749 A ABMH BFHANA E. fangi 9 MR L HE
ool Tt #HY meAelnlE Jetle, sl Aol d3 spEx] =g
Zolo wlgo] 68% oldoR w9 Eyw Bl @] AR OB HEAR] #
ste® FEMC] obd BoR 3ol A BEMMHF HWBIT #Es s E.
nebulosus 2| HWH WHEH S BERY T+ Jov AT E. fangi 7} %
A& wTRge] ek
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HBI, E2A Sl =etxe] HAHBE S & 4 oA EWEHE 1A Ta
o2 #EE 7 ed F ERBHE 24 Y dRalAds REE KR X
FA A MEEAE SEe] RS MR, T3AdNAL 28 149 RRELS
feime]l £ BB Y AoR F5¢ 4 9ok

s 2A3 3AS REHESHEN A% AAE HErsled 2w z4le oo
SEAN A dEel Hhdte] Eo] thd kA ol A ), = 399 A
AR A A w oA Aelo] Bl & e EEHu o US4 o wgkw
AL gl 4R g AL pRel wel KEo2 BB Asinz A
AHAA A gol BB AT FFe HRE ol REBREIT dEde  # Aol
vlE el AR Al HBEel H9R Ao @Y 4 ok

3A &kE 2 AL K3 Wz Ho] EAY PR e vy EH
199 EEFER 2ol 15.7m (ELF 228) 9, BEHKES o= 236
an ( EL+ 30 ) gk (Table 14 ). 15.7m ] Fi58E & 322 s oo
ERE 1~69 REREANA BT HAY FHEE 30.6mdl Hald 9 1/2
ol £33ct (Table 14 ).

ol zto] KF3 HMKER EAho] T WES £RE 3'.01—5 e BEY
o oI e BES BEYE F Yok

o W= oo RF HWERI EF WEM 4z e @mEd
AIREME
o MEeAH el RE MBI EF HBER 2 @olu o9
EURRIZE A2 o} e 270 REEY AraE
Ml EekR] B, 22 Rl oo ENfe]l —#yel 1Teted x| A
B Al AH T + = aThEd:

22y & @Rl A 3AY 489 £F U EREELY FEEE.] WS

WS 2 = 19814 48 mMEEHEAA plankton net ol &3 F/Bipsim

(o]
iyt
rlo
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Axk Ao 2 @RS LAY B(HF S 1981) 2z 4.1.2. W s
o HERCA SEF B BERERE ZTEY 9 AR o2 B HE 9%
olegtrl ke M—ME =& FREE EENS 2R o 29 it 2 Ao
2 ekt
b ER W =ehE] MR MBS O iR KR Holgspel wlel 29y
W 4A ER 7,8,14,17° FKESES SR ERERES Anch 4 Bl Lo
HEE Jebd A% o] EBe RBNA B2 Holgsol ERIR Byl —Fsl
I gk
2R & ERANA BRI Al e TalE S s uvd @
Ez A9 #ERZE 559 ald ket = B0 AlEe #Ad et
o] gafo] ZArh
oleh o] WRAHIR MRS W =2tz Ao BEY ERE ohest 2L 3744
A 2l + gk
o Wizl EIFEME (] = 3l5) 9 93
o RS EFRIF =R MARK v 9%
o wWlEalx HMAS] =loldl Byt BU4mEC) KR vl 93
=8 KRel U wlEelx] Ho| 4ol BFE] BEd v HES EEY
T gou st 2 RELT BRG] 2R 45 AR Q7=
19824 104 288 FANA £33 Enedrias fangi & RIFREE 2%
oo o] Mol EINY MR HBEAA 12Hd T2 EiY RAe® walh
E 104 28 He] XS] PRl oF 12 W W& & & o] @Rl 14
£ PR MsE £ ERS 1F4YE ARshe Aor A4 ¢
o dlEelEe] MK A BEMMG REY gAdl AL e el
Blsht olelal Bige] mERAA S Uebdxlol H3t MEE B4R EXS
fsEsted Hfs] oo & Aolt),

g]]\



19824 108 28H &3 Enedrias fangi & %3 25 -28 MHf=
e ol skl Rl B3I #BEY #®imEEs ok 3= ( Fig. 13 ).
ol i3k B4 10 A9 #EARo] fagpdta 7 « Fql Aoz Qs 4 Q)

¥H 4, 50 HREAR o -+ EF el 1009 RAERS fHFastd £

R -£E] WGBS Ak B KR W=6.2X10"*L>( r=0.99 ) gt
(Fig.14).

W Zepx e a2 MABMEA AL KEdA ERSl22 F2 Copepods
o e Bt BiIFAEY S ol 2 BEh RV S 2ed EE#olme X

2 EE#Hgel 71 Ha Jdok Al A BEY RAaEAS vy 3

Mol Gammarid amphipods ¢} Polychaetesel= °]9el Isopods, De-

capods EX Hol|¥igo] 3 g}
Enedrias fangi 8% E. nebulosus & Ho:#RS WEiFE} o4 22l E.
nebulosus = Amphipods 7} £ Holqlu| utal E. fangi = Polychaetes

7 £ Holgl Aoz vl = o] F &MY FHel: Trematods$t Ne-

matods 7} F4dk=uv]l E. nebulosus A= Trematods 7t E. fangi ol

A= Nematods 7} F2 F4skw ot
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V. #& A

MBI KRS 4fie 1.9~28.3°C7AXe 4ME Bios FE, KE
2 BE - Mgl wel 2 2T g & RAREC AAsm 55 K

2 @& KRl Hal dotedl o3 KEERE 7T~8Hd A T
A Jebtm 380l 7B mlokshAl Jebdel Bss s KEERE v
2 Adl= #BRe] slErd Fe KRAME Wolv & RARHAAE —m
2= BRrAdA 22 KRSMHE 2ol Ak

WOEE 31.83~34.17%2 AL Vi3 FEA, BEF FE HI5E
7b KRSl 7ok ] BRAIE FRI ERe HolA wouk B OR S
o] #HAEE BECl LalA som 53] 125°FE ML EBCl A dAT 8
MBESHE veln Yok, AFzbeldY] S 359 @8l WA EHESL

4 gz 7- 8 A9 EHEV R B 44 Bol ibd ke #
o] A%k 4F¢l= BHHS EIE BL7 7B =3ek

BHEBRY v 7.8~ 12.8n9/ 4«1 FiE-s 2o 5524
sl o] EEhl A ] EER ol BRE Y BEBRY R"Est i%—;l‘u’%
BB EREel BF%R ﬁ@%nﬁﬁl s nd 60 7 H—ad 7.8
Al ZEAtige]l 7H4 Feul ol A& R ER «Eq Aoz P43

FAZEAEF B FiFEY-S HEEBRE £4EA oA 6% s g
stow 3ol sbA wEgItTh Bt B4 EEF 54 dAl= K
ol Ftw Fiol: AEHBES BN ¥ MARNA HBEERK /T gz K
ol vlma Fgw 5¢ olFellE Jb#F P JhEEal A wgicl AR B
BEmeel A3 A7 Jslov B Bk BilEtse EERIE W45t
gt HE Bk BE4E%HT Copepoda 7t 7HE & w5 & x| dlg oo



1% Acartia clausi & Paracalanus parvus 7} o 532 A BHES
2 Jeh) #EmEe] Copepoda$ 3wl F&izigol Watke]l 2 XL 4
Abel Foha @ ¢ YAl

BAEME R IS 64, M 42%Ec] BRIV FEH= Yol B 6 A
ol e 7-8Ad s B HBEEs HmBECl JEhgoh I3k #ER&e
do] B s RFE dxE B gl 5 Alsid e dr iRl
A g 6A¢] Hd vk ¥ dwmisalA Eishe BR et okt A
o] BIIRFIE S SHHTIES FALR EMfo] o]Foils Ao Y2t o
29 EIMEFTS MARESC TidE AR e Ao AA4Ey P &
gioll HolAmpuches ARel, MANES S KRR Hol£pe Eo| ©
T HES TE AR By

el el ENS 1A TaoR nolw EIgHIY £ ENHS SIS
FA oz BHREY Al de ¥ fmd A ENEA ¥ Aoz Hiltk
2y kiRl As® 3 A 3E #ERe Ru AESdlA £2 HBEs  xAE
Qo] BEq AR Yehtr] A aste 4 o] Hul drai el A ke S5
dlA 2 WA  olHd H&Hie 7] #fast BEERK REKoI
3ARH BTa 7 A vhA EEe ERB o2 BB wial AR Flh
ol F zidY 3 miEel A 9 &N - MM R 2o 94 K
Beoz ez HEEC H1 HEMmoR A S iR Ae =A
EO - LE Ml Bk SA ZENA gasy] HEal AR MRY - glck

T okelsgel FEOR-2 Wxok AUEH ol 4fEfe] IR 30%EES] M)
FE s ol A HEF o S oh sk

Mo EIRL L A A2 MEREA, Fxdn], EUHHR, T34,
Fo], Eoll 7t Aol EHA T o5l EIe MmEEL ST, A, 4

271, A, F321, 2o, W], S, £l Solglcth  #wEiE &
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d Wl EefXE, 7], Aol e, mlAdAE S AEEdA EMEG
29 EEEY BiRdlA ENSke AR Mok

BEEMEANASY Enedrias fangi 9t E. nebulosus 2 E4He me| L1
nle] el @aRme o MR dA ESY 4 ek 2Ed ole #RB
ol A = olef gl melx|ef o] Rt RES FH/NH 60m =2 K
371 Aol BIA3] vERA fot AT 7t Esi,

A @B Rt s b o] Aoldl #3t sts i ol
HERE o] 7 &8 RAE ESY T v /M $2 BHIA st MERERE
d dAAE 2¥A 3 Ao Jvebygol W =AE KRS BBl A

+ wEl ol H3l hsx| av] o] ot 2Adl= ¥ 29%°lv S5H
FelE 64%7F dol 7. 8 Aol 69 %l HEgch

A #AZolA 643 7. 879 Wzl BEAC] sm BTFHAA E.
fangi o] BREsl 2 HEF FHo B meArevE Jeple wg
Zololl ¥ shEx2fu] Aolo HiEe] 68% LiLo® =9 w347l Rz 88
o] A2 g #Mffe] HitmoE FRMel obd BioR WolA K AR
th HBR BERE JF2ul E. nebulosus WB THEHS HBRY T+ gl
v E. fangi & groupel $AI% Ao A A,

AR BRI fERHBEE S £ o WzeiRRe ERfic 1Y Tae= #
EE e ¥ BN AE ZAtelde] dRdAE RES KR, STsiddaAds
BAS Sl RS MHE, SRAgdAE &8 149 ZRESS fme]l x
ERGHD Aoz A=l I 283 30 REHRELR &Ly v
A Aol Hisld £ @ 2ale] o] Sl el Hished Efe] =
& A Yol Ao= 47wk = 3H0] GAHREO 2 EH o Ao
o HiBZ 248 | H3uch diedlA o] ganl B2 dreld dF ol
= o] Ao] Bo] wel EF SR BESH A 2stes ERHRE A go] HB



Pa, S5 #ERE ok RREE/ Jisl g #Rd fa ol EFHRE
HBEC] Agnd Aoz @R < glcf

2Rl & wEFOA MBI RS PHRE S s 29 24l g @
Foll A e e S5 2 ke = BRES Aol AwmEe 1A
st A Aol whe Aoz Jepytew ook e EEF RE ¥ HBES =

E KiEelv Hol4ayas FEd MGRs dov /Mt 2 KRS ENER 5
IR ok HAT ER oEe] Ao Y4xo

Enedrias fangi v ¥ wuboll EHfe] wIgedt Aoz Q4= = 1464
o RS oF 1225 HESE, = EPRE B8R dsHEd &2k -2
B Bk e W=3X10"*L**® SE W=3.6X107*L*"2
Epgel,. ® o E4glel #ERHASE RIS BEAS AT 2R -£E MK
£ W=6.2X10-* L*¥ o] gie},

vl Tefx] el atS MERBMEA AL REAA ER=® 2 Copepods
o} 22 Byt FUEHS Hol T sk Rt S e EEKcleR
2 Gammarid Amphipod Y} Polychaetes ¢} 72 EEEgol F49 #Ho
2 Jelygd,  Enedrias fangi 9¢ E. nebulosus = Ho] FIRS WEiFE 7}
ot 22l E. nebulosus= Amphipods 7t £ Heol]lu] ukel E. fangi:
Polychaetes 7} &£ 9olal Ao =® Bl = F &EFHY Fdlx Trema-
tods 2} Nematods 7} H4:38hev] E. nebulosusol 4+ Trematods 7}
E. fangi d|A& Nematods 7} £2 F4she Ho= eyl
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