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Table 1. Ecological groups of Chaetoceros of the Yellow Sea

4. @B oW & B
7. Bl R 8. ATMEEARUIFAE
5. ¥R 6. BRIRHFMER
Ch. affinis var. willei Ch. affinis Lauder Ch. compressus Lauder
1. | (Gran) Hustedt Ch. affinis var. circinalis Ch. debilis Cleve
B Ch. cinctus Gran (Meuiner) Hustedt -
2 Ch. densus Cleve Ch. castracanesi Karsten
Fh Ch. socialis Lauder Ch. curvisetus Cleve
Ch. subsecundus (Grun.)| Ch. eibenii Grunow
Hustedt
Ch. constrictus Gran Ch. brevis Schiitt Ch. distans Cleve
2. Ch. convolutus Castracane| Ch. didymus Ehrenberg | Ch. lorenzianus Grunow
A\ Ch. seiracanthus Gran Ch. laciniosus Schiitt Ch. paradoxum Cleve
2 Ch. teres Cleve Ch. peruvianus Bright- | Ch. psendocurvisetus
o Ch. tortissimus Gran well Mangin
Ch. vanheurckii Gran Ch. siamense Ostenfeld
Ch. danicus Cleve Ch. crinitus Schitt Ch. anastomosans Grunow| Ch. decipiens Cleve
Ch. similis Cleve Ch. coarctatus Lauder Ch.'dipyrenops Meu-
" 3. Ch. costatus Pavillard mer' ) )
z2 Ch. denticulatum Lauder Ch. nipponica Tkari
Ch. didymus var. anglica
3 A (Grun.) Gran
Fi Ch. diversus Cleve
Ch. lauderi Ralfs
Ch. messanensis Castra-
cane

1. Dominant species; 2. Frequent species; 3. Rare species; 4. Temperate species; 5. Cold temperate
species; 6. Warm temperate species; 7. Tropical species; 8. Species with indefinite ecological nature.
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Table 2. The percentage composition of the different species of Chaetoceros ‘
flora of different ecological nature in the Yellow Sea

. apeR 0. fF | L3RR | 2omAR | 7 % #
co oglca nature 13- ﬁ&‘ % | 13- ﬁ& % 13. ﬁ@y % 13- ﬁﬁ %
8. sERE| O 0 | 0 0 0 0
1. 2% s ] 0
9. shE 0 0 0 0 0 0
8. R 4 40 4 26.6 2 15.4
3. ¥R
2. A 9. HhEM 0 0 1 6.7 0 0 a 55,2
8. RN 4 40 4-] 266 1 1 7.7
4. BRRH MR
9. M 0 0 1 6.7 0 0
8. i i 0 0 ‘ 5 33.3 5 38.5°
5. Bty i _ 12 31.6
9. HEh 0 0 | 0 0 2 15.4
6. AEXEERB L 2 20 0 0 3 23.0 5 13.2
7.0 % g 10 100 15 100 13 100 38 100

4) LG ELAbE, W FhFR AN (Number of species counted excluding varieties),
1. Arctic species; 2. Temperate species; 3. Cold temperate species; 4. Warm temperate species;
S. Tropical species; 6. Species with indefinite ecological nature; 7. Total; 8. Neritic; 9. Oceanics
10. Dominant species; 11. Frequent species; 12. Rare species; 13. Species number.
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3, AUARETER(35°N LAET 124°E DA% ) Z X BB i 432 FOR2 i, 18 2k BEARE 5, SRALh
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Table 3. The comparision of Chaetoceros species number of the Yellow Sea with other seas

17. S 25. 26.
16. AT | A
K . P EEER sk | Xk
AR | 18 WX
Seas 20. 21. 22. 23. 24, | 1BEM | e
RO | me g | B | B | mEu | B ASHEBEY | n
W ORR | MR | AR MR PRIAME % %
1. SREILE U 18 8 0 0 5 0 3 21 44
2. BAUERER 21 15 0 4 8 0 3 39 71
3. HEREYE 28 15 0 4 8 0 3 39 54
5. HIREHRAX
\ e 24 16 2 3 9 0 2 42 66
: =
ki 6. TR 31 23 5 7 8 0 3 60 74
7. R 37 24 8 9 6 0 1 63 64
8. BA | 9. BummullfE 24 19 3 7 8 0 1 50 79
KPE
Wi |10, ACEIE 35 20 8 7 2 0 3 52 57
. 3 % 26 25 7 9 7 0 2 65 96
12. % % ' 38 | 38 12 11§ 10 0 5 100 100
13. JRUFFGER 40 30 10 12 5 0 3 78 75
4. #B G9) | @5 | a2 @) &) V)] m 65 [ &M
15. JR w W i 21 17 11 4 1 0 1 44 80
5) TEMHRARREMEE, BEERS IESERT.

6)

Some of our materials of the South China Sea are not yet identified, the identified data are within
parentheses.

H4% Allen & Cupp BU3EF, AWK Ch. constricwus Gran, BHILRIKRITFHIA, TTHBWERE
#y Ch. vanheurckii Gran ERENBIHFMENY Ch. constrictus Gran, TiJREERA Ch. vanheurckii Gran
H5Efy Ch. siamense Ostenfeld ZEE1%%1,

According to Allen and Cupps’ report this species is Ch. constrictus Gran, but they did not give a
description of its resting spore. I think it may be a warm-temperate species Ch. vanheurckii Gran,
because of they have named Ch. siamense Ostenfeld as Ch. vanheurckii in this report.™%1,

1. Northern seas of USSR; 2. Western part of the Bering Sea; 3. Ochotsk Sea; 4. Japan Sea; 5.
Soviet Maritime Province coast; 6. Takashima coast, near 43°N143°E; 7. Wakasa Bay, near 35°40'N
135°30°E; 8. Pacific side of the Japanese coast; 9. East of Tsugaru Strait; 10. Hachijo Island coast;
11, Pohai; 12, Yellow Sea; 13. Western part of the East China Sea; 14. South China Sea; 15. Java
Sea; 16. Total species number; 17. Number of species common to Yellow Sea and other region
seas; 18. Species number; 19. Ecological nature; 20. Tropical species; 21. Warm temperate species;
22. Cold temperate species; 23. Arctic species; 24. Species with indefinite nature;

No. of species common to Yellow Sea and sea compared

25.

Total number of species of Yellow Sea

26 No. of species common to Yellow Sea and sea compared

Total number of species of sea compared
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THE NATURE OF CHAETOCEROS FLORA OF
" THE YELLOW SEA

Y. C. Kuo

(Institute of Oceanology, Academia Sinica)

(Asstract)

(1) ‘The Chaetoceros flora of the Yellow Sea is ‘mainly temperate in nature, com-
prising of 38 species, of which 21 are temperate species and 12 are tropical species.
The ecological nature of the remaining species is not known. The temperate species
may be subdivided into warm-temperate species (15—25°C) and cold-temperate species
(5—15°C). There is considerable variation in the hydrographic conditions of the Yellow
Sea. The annual temperature varies from <0—6°C in winter, 24—28°C in summer.
With the exception of the southeastern part which is under the influence of the western
branch of the Tsushima Current, a great part of the Yellow Sea is away from the in-
fluence of warm or cold currents. Due to the difference in the ability of different
Chaetoceros species to tolerate changes in temperature and salinity conditions, there is an
obvious seasonal succession of species. Warm-temperate species, such as Ch affinis
Lauder, Ch. eibenii Grunow and Ch. castracanei Karsten etc. (see Table 1), which are
motre abundant, have their flowering period in late spring and early fall, being rare in
midsummer. They are more abundant in the Yellow Sea than in the East China Sea.
In the South China Sea they are much less abundant. Ch. socialis Lauder, Ck. subsecun-
dus (Grunow) Hustedt and Ch. densus Cleve etc., are cold-temperate species, being
more abundant in colder waters. The first 2 species flourish in winter and the last one
in late autumn to early spring. The Yellow Sea is the southern boundary of their dis-
tribution. During summer and early autumn, when temperatute is highest (above 25°C),
tropical species occurred, but with no apparent bloom. All the warm-water species, with
the exception of Ch. lorenzianus Grunow, Ch. paradoxum Cleve, Ch. pseudocurvisetus
Mangin and Ch. siamense Ostenfeld which occur throughout the Yellow Sea, occur in the
south-eastern part (to the south of 35°N and east of 124°E) of the Yellow Sea, which
is slightly affected by the Tsushima Current.

(2) According to Aikawa (1934, 1936), the plankton compositions around Santo-
kaku (IUZRERBIA) and Syosei-to (Bi&E/ 55 ) where there is an upwelling current,
much resembles that of the Kuroshio-water. The results of our investigation do not bear
out his findings. Although a few tropical species, such as Ch. denticulatun Lauder and
Ch. diversus Cleve occasionally do occur in Santo-kaku, their number is negligible. We
consider it possible that they were transported by prevailing wind-moved surface water
to the northwest. "

(3) The Yellow Sea Ckhaetoceros flora is similar to that of Pohai although it is
vicher in species. Compared with that of the western part of the East China Sea, it is
even much closer, although many tropical species found in the latter are absent in the
former. As is expected, it differs greatly from that of the South China Sea (see
Table 3).
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The number of Chaetoceros species of the Yellow Sea which is in common with
that of Japan Sea is more than in other areas of the Western Pacific. As the Chae-
toceros flora of Wakasa Bay (ZPkEs near 35°40'N 135°30°E) which is under the in-
fluence of the Tsushima Current is warmer and that of the Takashima (&%, near 43°N
143°E) is colder than that of the Yellow Sea, we may infer that the Chaetoceros flora
of the region between these two localities is most related to that of the Yellow Sea.

(4) Based on the temperature range at which different species of Chaetoceros
flourish, they may be divided into the following groups: arctic species——<<0—5°C, cold
temperate species——5—15°C, warm temperate species——15—25°C, and tropical species
——above 25°C. Due to the continuous movement of the water, the planktonic habit
and stronger hardiness of neritic species, adventitious individuals of Chaetoceros often
may be found in places far from their original habitat. Therefore when studing the
Chaetoceros flora we must also take into account currents and seasonal wvariation in
quantity of these algae other than water temperature alone.



