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Summary

The sea surrounding Jeju Island appears to be comprised of complex
sea conditions and heterogenous water mass. Therefore, the sea
surrounding Jeju Island and the neighboring straits are very important to
the marine product industry as a place with well traveled channels of
many important kinds of fish. This research observed water temperature,
salinity, SS and DO to determine spawning grounds  of
anchovy(Engraulis japonica), nursery grounds of larvae, transportation
mechanism of eggs - larvae and distribution of eggs - larvae around the
fronts in surrounding sea of Jeju Island from 2001 through 2003. The

results are summarized as follows:

1. The spawning season of anchovy begins at the end of May and
runs till mid-October, when the water temperature is between 14.8~27.
2C and salinity is between 26.0~33.6psu. The main spawning season is
concentrated between July and August, when the water temperature is
between 21.7~27.2C and salinity is between 26.0~32.2psu. However,
according to some reports there were little distribution of anchovy larvae
when salinity was below 28.0psu. The China Coastal Water of below
28.0psu appear to affect the surrounding sea of Jeju Island and can be a

restrictive factor in survival of anchovy larvae.

2. The main spawning grounds of anchovy are coastal areas below
50m around the islands of the northern part of the Jeju Strait and
neighboring sea areas of Jeju-do, Chuja-do, Bogil-do, Cheongsan-do and

Cho-do. The larvae of anchovy are intensively distributed around the
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fronts between Chuja—do, Jangsu-do, Yeoseo—-do and in the open sea

rather than the spawning grounds.

3. For concentration of SS in the area of sea on the northern coast of
the Jeju Strait with high density of anchovy eggs and larvae, the eggs
between 12.0mg/ ¢ ~18.0mg/ ¢ were mainly observed in the sea area
affected by coastal water of the southern sea with the high content of
SS while the larvae between 10.0mg/ ¢ ~19.0mg/ ¢ tended to be distributed
in a wide sea area including an open sea area with high concentration;
for DO, the eggs between 5.40mg/ ¢ ~6.80mg/ ¢ were observed in a
coastal area with the high content of dissolved water while the larvae
between 4.20mg/ ¢ ~6.40mg/ ¢ were widely distributed from the coastal
area of the southern sea to even an open sea area with the relatively

low content of dissolved water.

4. The northern sea area of Jeju Island exhibits a northeastward
current regardless of season; the coastal sea area within seven miles
from the northern part of Jeju—do exhibits a southeastward current, the
western coastal sea area exhibits a northeastward current, the eastern
coastal sea area exhibits a southwestward current, the northern coastal
sea area of the Jeju Strait exhibits a southeastward current, or
southeastward current in western and southern sea areas of Geomun-—do
and around the fronts eastern Chuja-do, Jangsu-do, and Yeoseo—do. The
Tsushima Warm Current moving northward in western and southern sea
areas, changing its direction to northeastward at east of Udo, and then
passing the southern sea area of Geomun-do into the South Sea of
Korea. This Tsushima Warm Current joins the sea water within the

strait, which passes the southern part of Geomun-do, moves into the
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South Sea of Korea along the left side of the Tsushima Warm Current.
A part of the Tsushima Warm Current that changes its direction toward
the northeast around Udo moves from the northern sea area of Udo into

the strait, thus making the current within the strait complex.

5. The current within the Jeju Strait is flowing between 0.2~0.7knot
with some variations depending on the season or the area. The velocity
of the current in the northeastern coastal area of Jeju—do and in the
southern sea area of Geomun-do and Yeoseo—do is higher than that of
the current in other sea areas. Since the transport of anchovy eggs and
larvae in the area of sea around Jeju-do is fundamentally dominated by
this current pattern, the anchovy eggs and larvae are transported from a
spawning grounds to the fronts by the current within the strait except in
the northern coast of Jeju—do and the eastern sea area where the eggs
and larvae are transported toward the east or southeast principally to the
southern sea area of Geomun—-do and then to the coastal area of the
South Sea of Korea along the left side of the Tsushima Warm Current
confronted in this sea area. On the other hand, some eggs and larvae
spawned 1in southern and northern coastal areas of Jeju-do are
transported to the vicinity of Pyoseon by the southwestward
counter—current in the eastern coast of Jeju—do or the eastward current
in the northern coastal area of Jeju—do and then pass the northern sea
area of Udo along the left side of the Tsushima Warm Current moving

north from southern Jeju-do in this sea area to southern Geomun-do.
6. TGPS Buoy movement correlates with the tidal cycle within the

Jeju, Strait at spring tide, the movement toward the east by the ebb tide

was remarkable while that toward west by the flood tide was very weak,
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almost stagnated or moving only a little. On the contrary, there was a
remarkable movement toward both east and west due to the effect of
flood and ebb tides at neap tide. Therefore, within the Jeju Strait the
movement was 0.5~3.6miles toward west and 1.6~7.8miles toward the
east by the flood tide, respectively. The buoy movement is 2.0~5.3miles
towards the west during neap tide and 4.5~6.2miles toward the east at

spring tide.

7. The larvae spawned in the sea area around Jeju-do grow to about
5~9mm while they are transported in the sea area around Geomun-do.
They can grow up to 15~20mm when they are transported to the
coastal area of the South Sea of Korea around Sori-do and Yokji-do by
the left side of Tsushima Warm Current. For this reason, the sea area
around Jeju-do is a prime sea in supplying larvae of 15~20mm in length

to the coastal area of the South Sea of Korea.
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Fig. II-1 Locations of oceanographic stations observed by the training

ship of Cheju National University during Jul. 16~21, 2001.
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Fig. II-2 Locations of oceanographic stations observed by the training

ship of Cheju National University during Jun. 12~14, 2002.
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Fig. II-3 Locations of oceanographic stations in surrounding sea of the

Chuja do during May ~October, 2002.
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Fig. I -4 Locations of oceanographic stations in the adjacent sea of the

Keomun do during June~October 2003.
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Fig. IM-3. Horizontal distributions of temperature(C), salinity(psu)
and eggs of anchovy in the Jeju Strait in Jun. 12~15,
2002.
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Fig. IM-4. Horizontal distributions of temperature(C), salinity(psu)

and larvae of anchovy in the Jeju Strait in Jun. 12~15,

2002.
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Fig. M-13. Horizontal distributions of temperature(C), salinity(psu)
and eggs of anchovy in the surrounding sea of Keomu
n do in Jun. 26~27, 2003.
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Fig. IM-14. Horizontal distributions of temperature(C), salinity(psu)
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un do in Jun. 26~27, 2003.
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Fig. M-16. Horizontal distributions of temperature(C), salinity(psu)
and larvae of anchovy in the surrounding sea of Keom
un do in Aug. 4~6, 2003.
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Fig. IM-17. Horizontal distributions of temperature(C), salinity(psu)
and eggs of anchovy in the surrounding sea of Keomu
n do in Aug. 26~27, Sep. 4, 2003.
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Fig. IM-19. Horizontal distributions of temperature(C), salinity(psu)
and larvae of anchovy in the surrounding sea of Keom
un do in Sep. 29~30, 2003.
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Fig. M-25. Horizontal distributions of SS(mg/? ), eggs and larvae of
anchovy in the Jeju Strait in Jun. 12~15, 2002.
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Fig. M-28. Horizontal distributions of SS(mg/# ), eggs and larvae of
anchovy in the surrounding sea of Keomun do in Jun.
26~27, 2003.
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Fig. M-29. Horizontal distributions of SS(mg/#¢), eggs and larvae
of anchovy in the surrounding sea of Keomun do in
Aug. 4~6, 2003.
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Horizontal distributions of DO(mg/ ¢ ), eggs and larvae.
of anchovy in the Jeju Strait in Jun. 12~15, 2002.

Fig. m-31.
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Fig. M-34. Horizontal distributions of DO(mg/¢), eggs and larvae
of anchovy in the surrounding sea of Keomun do in
Jun. 26~27, 2003.
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Fig. M-35. Horizontal distributions of DO(mg/¢), eggs and larvae
of anchovy in the surrounding sea of Keomun do in
Aug. 4~6, 2003.
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Fig. M -43. Drift track of TGPS Buoy in the northern sea area of
Jeju do in Jul. 10~11, 1997(e.t:ebb tide, f.t:flood tide).
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Fig. M-45. Drift track of TGPS Buoy in the Jeju Strait in Sep.
04~09, 1997(e.t:ebb tide, f.t:flood tide).
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Fig. I-51. Drift track of TGPS Buoy in the western coastal sea

area of Jeju do in Oct. 4~8, 2002(e.t:ebb tide,
f.t:flood tide).
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Fig. II-56. Stick diagram of current direction and speed around

Jangsu do in Oct. 17~18, 2003.
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Fig. M-58. Stick diagram of current direction and speed around

Keomun do in Dec. 3~4, 2003.

L]

Fig. I-59. Progressive vector diagram of Fig. II-58.

- 142 -



4. Al

o
TR T ¥
) ,_Ly o ::U —
o+ ofF _ o° g ol W BNk N T
o A £l 5 9 3 s = = BT N o
< " e 3 | X o)/ < o o T AR 1r
TN M Br o o T e TR M
i},ﬁ 0o B g ow .uauﬁplulﬁ%%ui ﬂuﬂﬂ
e o, ~& @ o M o' s X o N o = ¥ N b ~ Hr
BN X 5 o = o = o B 0 o Mo Mo B N
mE T ° OT ‘Ior —_— Oﬁa Br 1 J;NO a o E_H
= )| :.L _ o of o = .LH* :.L pese] EIM ~n Eo —
oy O T ) N - = % g & B % o ol o < <
5 F T wﬁ@ﬂ1VH.ﬂﬂo@%%%ﬂ@z s
" T e }ﬁ}vo %o,%d,mogﬂx
B B oo N E o W . o & =
K B —_ s — O I il X B O o
G = % B v T NE - W Mg
m N o g v % : w B ur
_ B N i = K Mo N Y ol
= - - o B O3 K phy X -
o H o 3 = B D A = N Mr o X =
T2 3Cy M%H@%Eﬂamgﬂa%mﬂ%
TR < 3o o emuﬂﬂiwwgmwuﬁqsmuwz
& T mvz%w.m}mﬁmw_m%mzfﬁﬂﬂakﬂ -
4w o) oﬁZ__HT%OZE@LMO@;kwﬁo%%xwov
m_flL o)) o B [ Em ™I o° o g n- oo E = T n so B oy
N2 ,Dl =3 ﬂ.o” m 1: EO 01_ Hrv o) O_ ] X HT \Hor HEM
N ol ~ 1;10 N s ! lm T T £ 4 M.T M & w iy o o] o
o W ™ o X = ok o b gﬁ %O AR W= o i
E)ﬂuﬂ oLx.ﬂ%EHT@%o,G}H oy Ho
xR o oo 5 o e, ¥ = dr Mo 5o T W o5
w2 HEER W ,%ﬂx}ﬂ,%%%oé
q W e EEE {5 NN o o
Y oy o B o = N W PE e A ik W
KX E B ol = o o W= o — P 5 LH s AR T o =
woE R BT 5T Meva.xs&o_wﬂow}%A
E &o _ iy T 0 = 1 = o _ﬂo T ﬂ! T ! dw ~O o N o 0 o_e
PN o3 % = O | o . o
8 E ] \X) o cf mm JXI . = i AR oF Ny m° il _EM T 7 ° y &)
Zar TFEY Vlzevﬂoiov%m _:mﬂxﬂ
@ om O os = .3 N T
1 T o o W i e e Vo W
SITEI S
= T TS il in
T F o o
) ﬂ 5

- 143 -



)

4N

127'E

126°E

Fig. I-60. Schematic representation of current system in the Jeju
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Fig. IM-61. Schematic representation of spawning ground of
anchovy, Engraulis japonica in the Jeju Strait and its

adjacent sea.
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Fig. II-63. Schematic representation of nursery ground of anchovy,

Engraulis japonica in the Jeju Strait and its adjacent

Sea.
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