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The Effect of Variations in the Tsushima Warm Currents on the Egg
and Larval Transport of Anchovy in the Southern Sea of Korea

Hyo-Sang CHOO and Dong-Soo Kim*
Department of Oceanography, *Department of Marine Science and Technology,
Yosu National Fisheries University, Yosu 550-749, Korea

The relationship between the transport of eggs and larvae of Anchovy (Engraulis japonica) and the oceanic
condition in the southern sea of Korea was examined on August and November 1996. In summer (August),
when the Tsushima Warm Current is strong near to the coast, the warm waters such as warm streamers from
the Tsushima Warm Current intrude into the coastal area, and cyclonic circulations are formed. The warm water
intrusions also generate wakes around Komun Island, Sori Island and Koje Island. In the coastal area where
the warm water intrusions occur, the nutrients, dissolved oxygen, suspended solid and chlorophyll are
concentrated in probably relation to the upwelling concerned with this warm streamer and/or the wakes.
Anchovy eggs and larvae are transported to the coastal area by the cyclonic circulations. The hatching and
growth of anchovy larvae are increased because of high primary production in the cyclonic circulations.
However, as the amount of Copepods which are a main food for anchovy larvae decrease in the coastal area,
anchovy larvae seem to move to the Tsushima Warm Water area for seeking a prey.

In autumn (November), the Tsushima Warm Current is far away from the coast. In this season the warm
water intrusions almost disappear, and the small scaled frontal eddies are formed between the coastal water
and the Tsushima Warm Water. As the surface water moves towards ofishore, few anchovy eggs and larvae
were sampled in the survey area. Chemical and biological substances are concentrated in the leftdown sides
of the small scaled frontal eddies because of eddy formation.

Key words: Tsushima Warm Current, warm streamer, front, Anchovy eggs, larvae, nutrients, chlorophyll, plankton,
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Fig. 1. Locations of hydrographic observation and

sampling station.
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Table 1. Individuals of Anchovy egg and larva by developmental stages collected at station 1~36 on 19~22

August 1996
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Fig. 2. Distributions of Anchovy eggs and larvae on
19~22 August 1996. In figure, surface tem-
peratures 25C~28T were drawn simulta-
neously. The numeric letters [~V around egg
and larva symbols indicate the developmental
stages of anchovy egg and larva.
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Fig. 3. Horizontal distributions of water temperature at surface and 10 m depth on 19~22 August and 4~9

November 1996.
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Table 2. Results of recoveries of drift cards released at station 1~36 on 19~22 August 1996
Thro. date St. thrlg?l cgﬁds No. of recov. cards Drift distance (km)
Aug19 1 50 (2) 3¢3,25, 2 3,33
2 50 (3346, 1,7 17, 17, 17
3 50 (0) 5 10, 45, 48, 28, 15 61, 72, 59, 59, 44
3-1 50 (0 2 <9, 23 6, 6
33 50 (0) 9 €95, 22, 44, 22, 22, 19, 13, 13, 13 45, 53, 54, 32, 32, 32, 32, 53
35 50 (0) 2 <68, 33 108, 108
Aug. 20 4 50 D14 37
5 50 (3) 346, 4,6 104, 104, 123
6 50 0) 110 82
7 50 (2) 5498,6,9, 11, 5 45, 40, 44, 30, 33
8 50 1< 99
10 50 (0) 6 €81, 12, 23, 36, 125, 11) 85, 108, 98, 104, 83, 88
1 50 (0) 3418, 54, 16) 66, 69, 56
12 50 1< 106
14 50 (0) 4 <13, 8, 15, 12 21, 27, 21, 21
15 50 (0) 3 11, 36, 55 67, 24, 69
Aug. 21 16 95 01 U3» 80
17 25 2 Q1,18 47, 12
19 25 0) 249, 39 67, 17
20 25 0) 1 <59 48
21 25 (0) 2 (28, 25) 52,61
22 25 1@ 28
23 25 0 2 Qo, 11 38, 38
25 25 344,777 19, 22, 27, 34
26 25 (0 14ap 30
28 25 (0) 2411, 1 24, 17
30 25 149 22
31 25 (D 2 <7, 59 37, 19
Aug, 22 33 25 145 24
36 25 (0 14ap 18
Total (18) 75

() : Number of recov. cards within one week
{ ) :Elapsed dates from throwing to recovery
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Fig. 8. Approximate paths of drift cards in August
1996. a), b) and c) show those at the inner
stations, the middle stations and the outer
stations respectively.
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Fig. 9. Horizontal distributions of DO, SS, Si (OH).-Si and NH.-N on 19~22 August 1996.
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Fig. 10. Horizontal distributions of DO, SS, Si (OH):-Si %and NH.~N on 4~9 November 1996.
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Fig. 11. Horizontal distributions and vertical sections at YK-line for chlorophyll on 19~22 August and 4~9
November 1996.
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Fig. 16. Schematic views of the changes of Tsusima Warm Waters and transport of Anchovy eggs and larvae
in August and November (in figures, Cold wat. ; the lower layer cold water from the upwelling and

- the wakes caused by islands, Fr. ; front, High prod. ; high productivity by Cold wat. caused by warm
streamers, Advec. ; advection, Diff. ; diffusion, Warm wat. infr. ; warm water intrusion, Warm str. ;

warm streamer).
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