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The fishery and fishing ground environment for red horsehead
(Branchiostegus japonicus) on the adjacent seas of Jeju Island
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To investigate the fishery and fishing ground environment of red horsehead (Branchiostegus japonicus), the author
analyzed the fishery data and examined the amount of catches and oceanic environment on the adjacent seas of
Jeju island and East China Sea. It was turned out that the favourable season of the red horsehead fishery is the
month from March to June, the main fishing ground is located in 60 mile radius from the position 32.5°N, 125.7°
E. The bottom seawater temperature in fishing ground was shown between 13°C and 16°C, the salinity was
appeared between 33.5 and 34.0psu without the seasonal variation of the year. Concentrations of materials(e.g,
NOs and NO; ) in spring and summer time in main fishing ground were higher than any other seasons, but that of
phospheric materials were lower than any other seasons. Concentrations of chlorophyll — a in the main fishing
ground was the highest in spring and summer at the surface layer, but the vertical profile of the chlorophyll — a
concentrations in all seasons were not variable at bottom layer. Mean density of zooplankton abundance according

to the vertical structure was higher and much stable in summer and autumn than spring and winter.
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Chordate, 2 35 & o} & Subphylum Vertebrata, %t
17 Superclass Gnathostoamata, 73 =17} Class
Osteichthyes, 73 245 Superorder Teleostei, 5 o] &
Order Percida(Perciformes), < & ¥ Family
Branchistegidaeo] 4 3tH, 9 © 2 = Red
horsehead, ¥ ¥ o] 4] &= Aka —amadai, =l A=
Fang — tou —yuz} £ =237 o}

SEIH AFEE A MAAHLE A 1650 &
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Fig. 1. Variation of red horsehead in Jeju and Korean
waters, and total catches in Jeju waters from 1996 to 2000.
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Fig. 2. Monthly variation of red horsehead catches in Jeju
waters from 1996 to 2000.

ol of 2% JE T A} B AFEe
B ol WBe] $eue S ool WE
A BT 2 5 Ak o] o] AF
AA oA Fol A A 3 W gL

o
A gE A FA H M ZFA| 8= AFG A QL TFA =

I o
2%
. T
-
— L wn
2y
52 o ™
o & 2
Eﬁu—l)l
W dooe
nﬁBUmJQ
—_Qoﬁjg
\li_l
% o ’n}fr)t
% gg OF Lo
frlo
o M
e of
o M
> 2
T o

e o fd

o U
)
a4

R
o
2
2
N
201;1‘
2
lo
o
o o
B 4l

¥ 2 g
0 N
ool

2
i
2
o
it
rir
>,
N
feic
il

u

12 0
1o
jind
of\
e

— _]l_o
i
1o

ot
o
=
u
it r;_«, wn [
s
o
_\:(_‘
L
bt
3
N
L
> rr
2 o 30
L o
b 1
[N
(==}
QQ

to 2
2
rO
£ oy
nEE‘F

(TN
X
N
o\
Jo
>
ol
o
1)
o
o
o
i

SR ASH fFATl S5 F2 ofwol d Ao
2 AREAT AFeld2 Eojulo] g Fo]
Ao A7) wol] FAATE B & 4F
L2 AMA] AES st Yo, AFFAge]
A2 Fofulel tigh ¥l AX AP 2dS @
ol A 7 Aol ol Hn
1.600
%
%
7
é
g
.
2 %
: Z
° 7
-7
7
7
7
7
%
7
1996 1997 1998 1999 2000

Year
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variable fishing gears in Jeju waters from 1996 to 2000.
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Fig. 4. Monthly distribution of average catches of the red horsehead by pair boats in Jeju waters from 1996 to 2000.



FIJ
&
o
Jo
it
2

AFE

22714 B3 e] A Sk werd SE S| Fof
4 shote o 8% AV RLH o] Gk ATl
AA AW $3 A8 A7 oY RES =

Abste] e 5 91 k.

%
Fig. 4= 5337 %5 0] 7] 4 A

Aol o3t A F =
Faslole] $Ee 98 Aol AN
JE Aol SEL AFEAA FEOZ 100
e, A Z O 2 150mtY, A& 2 1700 Y oW
9] | o] FatE o] FEEI JOoH, A - g
olgHee WA &UTh Lt SEFH 7Y Aol
A AFE FEH AEA 2HE o R A
35N .
ZIUE — =
ey
33N ki s
32N—% }C?y
@"4 | @ 1-5E‘II](kg)
21N ) - | @ s01~1000
A= o — @ 01500
120E 125E 130E

Fig. 5. Geographical distribution of the red horsehead
catches by pair boats in Jeju waters from 1996 to 2000.

36N

-

13}

2

2
o3
rigk
o
2,
r e,
=
re
-

B

e
|o
i)
=
o
t

¢

~
>,
of

= HAX, 893 9ol =
1ol &= A+ G4 % 3

S129 3 1ddl =

Hl oo Mz
ofy
juta)

> 2 ox rlo
)
0 o

S

X 12

2
N o
i
X
[
2
X

[ =]
2T
B

x 2

A

of
==
[
2
9%}
e
W
°
Z
)
)
ol
-

=

%

[o

fr T
o rlr 2

(RIS u)

e

o

FA A A

ol AL A
ok o] A&

L
re o
d
é.":‘
_0|L

N
N

o

N

o
il
o

)
12
2
R
BN
2
of
oL
2

ol
= o
&

o Mo
2

o
o

o2 ot % ot
[o 4N ofN 2 & o Lo

l'ﬂl]"ﬂlgﬂ-!loél_m

l

I o
ox 1©
o
—E-f —O|L
rlu =2
o M
e e
o o
LU
&2

IS e | (R =¢4
e

N
e e 2
__Oé

S
AU
o g

% 4y Lo
Ul
o
N
2
2
rO
of
2
o
_?1_‘,
2
N
l

3
(09
= (%]
& e

(<]
-— W
rL

{

n
do
i
1o
2
tot

> off
A
Fd
o i
g
)
_O‘L
£
i)
o

o
o
2

SN

L

z 2

o o>
Ao
B

4y Mz ood ofN & N
N
° 5
2
Ll
:Og
A
o
32
u)
o
:oé
182
rlo
U
fru
>,
o
o)
odu 2

o
%
o3
ol
oL
_‘)l_nl

Sen g BE
SE Folge] o3 g¥el Bxo| #3 AR

34N+

32N

36N

32N

T I
125E 127E

I
128E

I T
125E 127E

Fig. 6. Seasonal mean temperature distribution at bottom layer in Jeju waters from 1996 to 2000.

-23-



jui T \=3 -
12-14C9 FX& HolX JI, 8¥oll= 14-15
C dkeolH, 1089 AF5l= 13-17C H =, 24

o] A% E 14~16C HA L
et AFE G S E
S AA WE Z HelE HolA &,
17C A= 5 e, Fo1719 499

g gRn 2-3C ¥ vetuth 493
o] o e Ae g ASY L
Ao & Ao 7 Helth

offt
2
o
AN
fol

L 340-345psus Hol 7 glom, 8¥ 3 10€ 1
23299 9¥ BEE H el e,

of el A SEo] At AFe] ARE &
23 gEe Wolsl A Wabol HYHOR S
o A4 Bl o
SE9 A7

po)
|o
fru
> T
&
1 X
2

oY
o8
(i > o™ Lo
5

e oft 2 o =l AHE

>~
ol

2z

2

-

(o]

o

i)

2

o2

Z

@)

N\

o

R

ok o

jan

=

o

&N

z fu 1:% N
el 2
> o2 o2 oo

rd
b1

October

127E

129E

125E 127E

Fig. 7. Contour of monthly mean salinity distribution at bottom layer in Jeju waters from 1996 to 2000.

— 24 —



B
o)

W

To
e

X0

&
oy

Yo
ofr
o
3
rJ
H
N

3

=)

il
23]
p
N

o
o)

<
mr

gyl

o
B
T

gl

q 2 of] A

~
A

g

H
M-

G~

BN
B
p

ﬁo

]
2]
H

um ©]Fe] FF=

iy
I
I

)51-

A 9]

Z

veEb 22 912, 30m ©]
of kA o

FZE

1%

(e}

&

4ol ¢

=
°©

)
B

o] ther

=
o

7 ket o

SEX COESEERES

_=
To

] 37 3.90ug/ | ©] v

=

iy
2]
B

0}

B AR A= 1.00ug/ [ o8t Re xR

Q)
s =

U

Br
=
o

B
N

ar

o

¥

Y

1H
K-

3

)
B
B
ﬁo
A+

o

of
10°

a0 §AsE 2

]
I
i

o

XY

r

o]

N

+

AR 22

EgAEe g dtel] AAM AgEe] £EE B

_=
o

o
Nro

0

™

]

s+ A

Holl =2, 7H

=
=

57 2744 FeEl 2 et of

A vhebse

Fi3

Gl5

126E

oo

Ei3

Al4

Bi1

Fi3

128E

124E

31N;

35N, October .. 4

33N;

31N;

128E

124E

126E

Fig. 8. Maps of hydrologic survey points and zooplankton sampling sites(open circled).



36N

.21 0.95
=% 0.9
—118 0.85
= 08
—15 0.75
i 0.7
:}Z 0.65
34N il
:;" 0.55
—8 0.5
= 0.45
—19 0.4
! il 0.35
:3 v 0.3
—1 0.25
32N —0 0.2
36N -ES 25
| H11s 23
. a_ﬁ i 21
1 % 1B
s ST 17
75 15
34N :é_ﬁ 13
6

as 1.4
s | Hos
T, _ 07
# [Bs W) Tos
:%_5 0.3

L4 .
32N Cos 0.1
36N l21 105

20 1
{18 0.95
el 18 0.9
1 17 ! ; 0.85
1 e 0.8
15 0.75
D I
1 0.65
34N+ 33 0.6
1o 0.55
g 05
| g .. 0.45
7 0.4
| 15 i 0.35
= s el 0.3
[ 4 0.25
15 ; 0.2
32N .15
36N lgﬂ 165
s 155
; :5;;‘ - .45
A 135
1 Cles ’ .25
=iy h1s
Clg .05
34N+ i .95
,gg 0.35
s 0.75
e - 055
-yt 0.55
Alme = 0.45
e 035
32N L3 i | . 2::
125E 127E 129E 125E 127E 129
nitrate + nitrite(im) Phosphate(um)

Fig. 9. Spacio-temporal distribution of nitrate+nitrite and phosphate at bottom layer in Jeju waters on Apr. 1999, Aug. 1997, Oct.
2000 and Jan. 1999.

_26_



3 3.66ug/l o B FEE H YO, 40m ] 52
ool M= AR A BEE Ho|= W, A
Foo /L gL ZEF AZAME F2 F
T & HolW, o wpaha] oF7ke] ztol & Yot
AEL HA S0l vdErYE F35°] 20 -40m
Axo]7] WEoltt.

1099 = 954 a o T F250] veRt
A BT, FZAHRE 60m JE7AE 0.23 -
0.80ug/ I AT A Z ¥%e 252 Kol 9]
°ow,70m ool M= FA43] Fhdte BEFS H
AT

Chlorophyll-a { mg n'13)

0 1.0 20 30 40 50

Depth (m)
o
o

Depth (m)
wn
o

Aug. 1997

O o - o
oo oo o
I S N S Y N [ O M
b 3 ol e -

o U]

Depth {m)
h
[e=]

Oct. 2000

Depth (m)

a0 Jan. 1999

Fig. 10. Seasonal vertical profiles of chlorophyll-a
concentrations in Jeju waters.

199 54 a o] FHAFEEEE vF 5old
TZE oAl ol vk ARl dAIgle] B OlA T
B A Zof o]Z717kA] 0.29~0.59ug/ | o] W% %
S FES FAT A M AL ATk

o] gl A 3 £ upepztol Al Aol uhet
FH 271 A, A FE Fi s el B2
AEH AEN ZHAEG UY SHS FE X
= 77kolol A dojue #delBE S5 A
FE AHAA BATE RS AR B, A FoA
= A&l Foll o2 A7l SFAE9] del
7k F7Fske Hl o) Zeo] B & 4TS vE A
02 FZdth o] oA A7t o g2 A
VERSE Hl, o] A Al F gtFe] 43T
e A A A W Foltt

89] 2t AHAN #5F Sute)
ol AFE Fuse AHE FEHEY
SES) E NAF) BEE e RelTh

498 AFE HAZ AT AH SN A A
HOow AL HAFE ol Yok, FEe) A

AA B2 MATE Holi Jdom, 53] A Kl
A= 8752 HAI/MEH 7}
At

8L ol = Fall oF AEEoll A 40070 Al/m* ©] 2 <]
22 Aol YEIHI, AFE FHE A=
10078 A /m’ m] ko] 2 7§ A 3o vefyETh

109 & AFe FH G A 34 30074
Ame o] o] B2 A o] Ve ™, wal gt
AR - KM E B2 HA+E B2,
WA A4 A= Fdoh mebA] A FHol = A F
T FA s ge] oE gl vl F =
O dxvt =t ¥ AUk

1goll = AFEe et dali s 233
FEo] Aol A 20070 Al/m® =] vke] A
ol o, Al Foll AA Aol 2T E
Hl =gl ok

o
be)
rlo
oY
o
W)
o,
=

o
2
K

oft

1

¢

<



35N

33N
31N
35N{October
B 7
o . '
)0 5
3N o~ %
@ P el
31N ‘ ‘ : . . . : ‘
123E 125E 127E 120E 123E 125E 127E 129E
O>1uu O>2m O>3mO>amO>snn ( |nd|/m3)
Fig. 11. Geographical distribution of zooplankton aboundance(indi./m°) in Jeju waters.
A vl B2 /HAFE BEAT
o 14 A7 7Hg A2 A& e, =+
4 Z7ke] BE AR WES FRAA ehort,
S some0 = A 521 100 - 120me] F3oll A 71 B2 JH A
= 2 April ==
g T TE EiTh
A 50780 R 0 August o])g—oﬂ /q N—_ﬁ:] B H]-Q].ZELO] 7:]] 1 oﬂ U:]——‘E— /Kg
80-100 N October %%3—%9’] NAF= E% |ME 7hede B,
BJanuary SE AMAZA AZAME ALH Bl gurh
100-120
0 100 200 300 400 500 600 7E=| =
Aboundance S S FARA AR Fus o
Fig. 12. Seasonal and vertical variation of zooplankton Al o] g H S50 AT olof A H 3 FEA
abundance(indi./m’) in Jeju waters. S 199613 H Eﬁ 20004 /\]_o] ] EA ];(].g_g], 7511@ 3
22 B3tel AL AT $F oA FS
¢l 40 — 60mell A 717 Wol Uk, I o] 4ol A 1996\ ol = ©F 2,300M/T2 Vet of FHo of & &
E AR g AAFE Fe 2 /12 5gom, 1 ol F 2 4 LA FA
ol EZOI N E 0m7AA = A2 B & e LT, 19994 FE 200049747 & of
AATE DRAA FERRO, 60m o Aol H LIOWT RS 94 $EE FAGL ALk S5
£ AE gasts @4 dE A o) A 48l M 69 Abolo] Bom, 8ol 7t
109ell= 2300A AF 7HE B MAFE Y F AL, FER AL s M AL Helth &
B, A0l DA 80m FEAAE BE Fo Fo{ gL 25N, 125T°ES FHOE WY



600} 9] ol v, A 5 5222 AWl

=
o, g

E)
dr
W
X,

Wk &, 13-16°C o BEXE
3% 34.0 - 34.5psu A =2 A Ao Wy} glk A
= 94dY Fxe A w Hesiy, 23

ol A ofd A S A FEE Holu,
A AFEE HATh AEANZHIEN I 5
2 af] ¥ B AF ZFNA UFAE 4L
719, FH A F27t wl - EXAA S, A Sl A
= Al A Glol PG H Jom, AL Fol
A5 7FEd v8) A B2 s Bt 5 &
A EHIAEY T FEXE AEH 7Sl =
A2 AR F£AH EXE Holy, Bo= 4
50m GEo A F2o] o] FARL, AgdE AZF
ol A 7} A 47 Bk

o] 4 ol fvtet S& o FANAR] A F
FHM A A SFo Ak ol AHH | F
A EAAE AAst 2 FEst AT S5 A
T2, 837 2 S92 AAZE HALH, AEA
ZYaE FEA ZFIE] JFS WU o
3 A ZatAoh AR SF #e A5 o §-
FEet7] Witdd AF71E AT 5 vl §le
Zo]l ddol7] W o7& sttt upelA o g &
=3 Hel EAS A Y B2 HAEE =
Asle] o]Eo] FHABAE ATHOE AT
87F Ao

Ab AL

o] A= 20008 d = FA W 7]
Aul A el o) sted 3= gy T

o
<
i

il

b

Mo
rar

Chang, D.S., 1986. A study on the age and growth of
Branchisotegus japonicus(Houttuyn), Bull. nat’ 1. fish.
res. dev. Inst., Busan, Korea, 39, 13 — 20.

Cheng, Q. and B. Zeng, 1987. Systematic Synopsis of
Chinese Fishes. China, Beijing, 304.

Dooley, J.K. and P.J. Kailola, 1988. Four new tilefishes from

jin's
X
2
ox
ot

y @70 B A

i

the Northeastern Indian Ocean with a revies of the genus
Branchisotegus. Jap. J. Ichthyol, 35(3), 247 — 260.

Hayashi, Y., 1976. Studies on the growth of the red tilefish in
the East China Sea— T, II. Bull. Jap. Soc. Sci. Fish.,
42(11), 1,237 - 1,249.

Kim, D.H. and S.C. Chung, 1998. On the age and growth of
the red tile fish, Branchisotegus japonicus(Houttuyn) in
the adjacent waters of Cheju Island. Mar. Res. Inst.,
Cheju Nat ‘1. Univ., Korea. 29 — 41.

Kim, Y.U. and J.W. Ryu, 1998. Taxonomic revision of the
genus Branchisotegus(Perciformes, Pisces) from adjacent
waters of Korea. Korean J. Ichthyol. 10 : 40 —48.

Kiyono, S., B. Hayashi and T. Komiyama, 1977. Ecological
studies on the red tile fish in Wakasa Bay — 1. Kyto
Inst. of Ocea. Fish. Sci. Res. I, 1 - 14.

Nakabo, T., 1993. Fishes of Japan with pictorial keys to the
Japan. Tokai Univ. Pres., Tokyo, 1474.

National Fisheries Research & Development Institute
(NFRDI), 1997. Bull. report of primary research of
coastal fisheries in Korea.

Ochiai, A., 1953. Comparative studies of branquillo of the
genus Branchisotegus found in the waters of Japan and
China. Zool. Mag., 62(9), 306 —313.

Okiyama, M., 1964. Early life history of the Japanese
Blanquillos, Branchisotegus japonicus(Houttuyn), Bull.
Jap. Sea Reg. Fish. Res. Lad., 13,1 - 14.

Park, C., J.K. Choi, H. Kang and S.S. Cha, 2001. Distribution
and productivity of marine biota in the Northern East
China Sea, Korea inter-university institute of ocean
science, Pukyong National University, 138 —207.

Ryu, J.H., 2000. Phylogenetic study of the genus
Branchisotegus from Korea and China Sea. Ph.D. Thesis,
Pukyong Nat 'l Univ., Busan. pp.139.

South Sea Fisheries Research & Development Institute
(SSFRDI), Korea, 1999. Annual project report. 24 — 36.

Statistical year book of maritime affairs and fisheries, the
maritime affairs and fisheries, Korea. 2000.

Tanaka, S., 1931. On the distribution of fishes in Japanese
waters, Jour. Fac. Sci., Imp. Univ. Tokyo, 4(3), 1 - 30.

200613 19 109 {4
20061 29 1Y 4



