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e . Bata AR R EMEBX
BEREBAMT
1L &R

RHE  IEE

095/t R S st 2L e te e sl )

S =L BUESRRRSRENESK AEEREBNESD

AFE 19 SR PRI Bty 2 M RN O HE B BE A K TR RS K v iR T B o $L R
MR, Hickel (1890) J 8¢ A=A A HEFIIE 1ok it B9 IR T AR X 234 91 ¥ (Oceanic spe-
cies) FIEREFP (Neritic species) A S, R Schiitt (1898) ,Cleve (1896,1897 a,1897 b,
1900) , Aurivillius (1898) Fi1 Gran (1902) 32438 B HE— 4 #h3 FI PR L R BE ik A, SE
20 Zerh A sa IR sh ¥ (Russell, 1935; Fraser, 1952) W 127 4ti#% (Gran & Braarud, 1985,
Braarud, Gaarder & Gréntved, 1953; Holmes, 1956) BR B 4%) 12 #h FH fEAR T A& F B35 B1.
AR VRIS MEN R RITFAEMSE  (Bullen, 1908; Bearcey, 1885; Hardy, 1926; Sa—
vage, 1930; Savage & Hardy, 1935; Savage & Wimpenny, 1936; Henderson, Lucas & Fra—
ser, 1936; Graham, 1938; Moureitpens, 1955; Karanoscknit, 1955, Cushing, 1956), H 4k |#
Tk B B R AT, AR, IR IHG H s R IR e T HERE R X
SRR AR L B X,
| 1953 SERURAEIN AR R A H L RS BT I TR 2R R, W B
Wehs st o A KA RER A=K ZHE ErRE— E WXk Gk B,
1957) , ARZCEBEFFRAAM . IS FR Iy 5 BB A BB oA 5§
HoksoEm s MR ER,

AZCHBTE AR SR 1954 R 1955 4 4 2 T AMM. WG fORSFRE NS
We ki E ReBRD o A SEHE K Y ERAL o B B o WY TS H R S B RO O &
TR EZ B £ (1954, 1955) i S R A MR BREF R ISR E T LR (RHERD .

1954 AR BT S Hri0 MBI E R R DA B K IEZE KR TE B4 IR fEdn a3, 1955
SER B GRIE—KTF 20 %, AT 20 s%k—rkR) T EHEMBREEf S 3r T 24808
Wk s> A& (4 0,5,10,15,20,30,40 sk R e ) R4 500 ZEF-7K vh DLAR AR [ 5 g B T

* SN AKRERERAS, MERASRERREYIRRES 3 5 K-SR K HERAE
BESRIR &5 18 5 P RIS R L IR R AR 5 47 5,
1) AZCRIEE—RS, “rRBARTSE” ARG Y (1):27—94,1957,

2) KPR KR [, TR SRS R BB R e LR b kS S R BT
PRI et ARSI L RIE T, (AR E KSR FEAREE DM 1954 FiEANE S FHICLYE, Bt EE.
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Pl MERESE, 1954 48BR 4 A 11—15 HARAEJH 18 xx é"a‘ﬁﬁ?“ F142 80 [k iy 5 7 30 5t
ArEPFH 142 50 [k | FH#AFRSY K 168 Wik (i BE SR, HRPE-5 EERbRAERIPAIRIN (),
1942) [d], WEEGHTREEBOES 32 ik, 1955 stk AEBRFRAE 20 S ERAH I BB, R
TR VLR B: Bk B e, {H B SRKBR A, BB TIRIR, SR A Fh B iy 2415 JAX
FRERAS, 1R AR IRE KRB REET 2o SR, HRIBKERA, XA
K B R A R LA BUA M AR BRSSPI R B A A FIRE, [N H: 644
B ERIRCR, RAKUTIR RS- TR E K BRAL P BRI E W —4 2R K R 7k
K, SRR L LA T~ BEAT IR T L1 23 A5 -5 7K 30T DL BR A IE.

1954 436647 T 5 RIRWE TR A, 1955 4 PE4TT 6 RFE, A RFAMN B L
BT

| J .
WA O#£ B M E A E HE H Ig #H A H OB B |
1954}4)3113;1575 \’ dbkas7 36’48 370 ‘f 1955@5}3557 413 j 1@1@53720133_6_0_—
<?ﬂiﬂ{ﬁﬁ) i;:%x;n‘n 4519945 | ! FERR121°22.5'—120°12.5
1954¢4av7a SHEH | ;lmﬂ 3of)9 oo 1, 1955'1:513135 | 134kER38°10
(/ﬁ{iﬂ%ﬂf&ﬂ) 7 7‘ ¢E¥<,l1"1 35'—-1292°25' U‘ Ze§129° 25!
ST w2l T a0 ase 10 | A S REHET 30 |
(fﬁafﬂrﬁ%) \ IK121°99.5 --122°95" l ‘ ’Fﬁ1°1°35'1’ﬁﬁs‘fmmiﬂﬂ
19544136}1]85 “11H Jtﬁsa 30' -38° 10 195nrema sa* ;t}réa:;?)zé;]o
(/ﬁ\rﬂﬁxfw) ﬂs@m 22.5'--122°25 1;21@;;121 10'—1922° 25
1954¢7moa wa :ﬂ:ﬁ37 10 7—'«}8 50 190511:6}335 -6 H © L#R37°30'—38° 10'
(tﬁfﬂﬂ&ﬂ) Emm 22.5'--1922° oo'!‘ #1@;121 10*102 25'
19554245 24H — 28H j}:ﬁ37 40- xs 00 ‘l 195556 23 H —27H :ltﬁiﬂ 30 —38 10
- FRAK121°4T.5-122° 12.5") HER121°10'—122° 25

* Afi5 6 B 3 H--6 HREFR B, UE M AEHNT, RETEfT 2.
PO A T SRR A iR B, RISRIMFER BT RRT B T MU, FAERT BBk
Ji (Counting Cell; A i I, 1942) 3k H 3= FRpORAEAZE TR A vl (R ARAE 4> 20, Hishife
P& R R, RAKTTE RS AR 500 27 R FEULE fa Mok 5 s 10 255, 1§
BOLARZEFHAER B RSB I A B4R 1 A BB R

—. AREAMR KRS

AR e S RO R M i X B BG4 81 Fh R 1 8% Uit i 2R E
B, 1957), Sy Al DLAEA DX rEW S R PR G B e — AR R N BT AR, g BLAL HE X
1954424 1115 A (M Ly 44 B 27T A—5H 5 B (& 1, b)) H=KFAZHE N, 24
BN B AR B A S R S 0 S A LR AE A KB M BB AT B AR,

R ECR BRI ETERIR A (4 AARZE S 40D LLET, 195548 5 B )tk
ARG S B R JEE 8,000 4 PLE, K 10,000 2Lk, 5 ARAATEER A, Hla &
W, BKFEICRWE M, BRI AR FERFRIEN AP, REAEA B
ZXBE R NS, RBEFIEAR S S Bob B L E, % R T R,



234 KBRS S SRS RIS X AT ERBRIT R 1L 169

W R

2oF .
20

38NF

3gn | S8

1Ay

i 1a ' & 1b

Bl @S ALAEEEEN I EEET 195448 4 5 11--15 B (F 1, ) KR4 4H2TH-—5H5
H (& L) FRAE rE s S B i kb B, BREU 3R R Ak R ER R A S SR S i,
S R ERE S B A T B RN S ak L .

Fig. 1. Distribution of diatom cells in the sea around Wei-hai during the periods from April
11th to 15th, 1954(Fig. 1,a)and from April 27th to May 5th,1954(Fig. 1,b), showing the
ratio of the number of Chaetoceros cells to the total number of diatom cells in various
localities. .

AJEAN M SR A DL S B S A BOK B B EARHE RS L —E W9 268k, ImLh
1954 4 4 H 11—15 H U KA S 13 o i O (8 2 ) S B, i Shk 14 B 4581220
ob LT SRR E A, B RS 3 A TR Y ALk 38° LIwd I R # 122° (U R A X
B, 1954 AERREAL R 1955 % 1956 Ao L, (AR (4 A 11—15H) FE3 gL
8° C =i A R BhA AR 122° 407, 7° C i S8 7L fy 38° 107 ML ER Bl 1IEAL, 3L
i E AR I SE R R AR A F B EE:  (Chaetoceros  convolutus) 53 A5 BRI PE"
B 0 C SR RTIE, MBEI K 38° 107 BT, 4Lk 38°00' LIpaM MERE WA 25 H
AR, RIS AR — AR, X EREENRENLG
t  (Monochromatophorus) J__ t& (Dichromatophorus) W B FhR L G &K
(Polychromatophorus) i J& Wy B B (Chactoceros  lorenzianus) . B 2% fZE 13
(Ch. nipponica) , RICHTEH:E (Ch. castracanes) FR AT (Ch. peruvianus) P 3%
BN (Ch densus), FRWIFREAFEPER RIS, (BAEM . BUE KRR A B % &5,
A 1954 424 | 1115 HRAMUESIIRERREMA BHEREN S EER L 6 —F,

A B & Fh A A DB A 0 2 A5 1% OO, 48501 IR I T S, 454003 T 1 DR AUl AT 25 52

=, Mk (Subgenus Monochromato  plorus) ﬁ:@ﬁ: NI
(Subgenus Dichromatophorus) R iX R4 Ol

TR B R AT R, FEFREM R AR e A B
B fur 1954 AR ISR FEdhoh, 4 H 11—15 HZERE DAL B & I EE DAL 5 4 R B 42 v
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B2 195448 4 B 1115 HAEEEBER - _ <3

WHEXoHER (BERUBEEMEK 4
BRI #E KR BT R FE K i T H3 195444 H 11—15 AERESEREOER

o o npy ) ZEERTBEREM SRR ERN
ALER 38" 00" LLALH RALAG AR RO ST/ KPS 1 Tk T AR
B AR, JbkR 38°00" LIRS AR RO,
BRI R BRI, Fig. 3. Distribution of Chaefoceros cells of the two
Fig. 2. Distribution of Chaetoceros cells in the subgenera, Monochromatophorus and Dichro-
sea around Wei-hai during the period matophorus, in the sea around Wei-hai
from April 11th to 15th, 1954, showing during the period from April 11th to
the distribution of Chaetoceros convo- 15th, 1954; numericals showing numbers
lutus north of 38°00'N and neritic of cells per litre, vertical hauls from
Chaetoceros species south of 38°00' Ni bottom to surface.

numericals showing numbers of cells
per litre, vertical hauls from bottom
to surface.

Ly FRETGE S A0 (R 3 ), 1P X 4k D 194y 7 T DS R S Vi 30 7R 8 122° 1 3T 1 4
AT ApERAAESS, 4 27T B—5 A 5 BIRAMASIUARSHLAEEXD 7 B 24L&
38° 10, A X B F B CHBA KRN HE 4 H 1115y 42 W3] 427 (M 4), &R
T LLAL B 3 5 X TR, XA BTG (4 1 27 H—5 H 5 H) GRS 122° sy
[ L B AR AR BT 2 ) R B RA AR, LRI IB AL SRR S K 1 6 A 1X
W 725 A 1722 QiEERMARE 122° DIV E EXEER R, BEBLOBERE
PRI 6), 726 J 8—11 HEANMMALZEREA XM E R BIEA, £ERLIERERK
TR B AT R XK, R DR R 121°35/(J 6 ),

1955 4 4 J] 2428 H AR, LR EAMOER FEREFR 121°40 (Gl =
122° pfpE (R 7, a—d), ZER4EDS J 1 HE 4 HFAEMN TR ARS8 122° o
P B, T UGHT TSR R0 A 5 B B AR 121°407 DLk R g B il A
IR, A 8 FR AR BCEAE 10 KoK RS B DL, FEFAL A K A 122° DAY
BRI,

P BT DA Y st i IE R Rk At L HERS I DU T DU S R e ek R 68
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38k}
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F " [ . . T
~ Z , . /M(/Zg
40 122°E 20 40 e

4 BEEEZHEEFIVEBSA M7 19544E 41 B 5. R AR BART 1954
27 H—5 ASH MM RES HEA BT SES5 B 17T—22 HM b8 & &
LA MM B T 20 KB K R REE BN (B ERLASN EKT 20
FHRHEIRE- N EO . “AETRER R 1955 42 5 KEE BEKRIREA KPR
A13H iAW —TWHE(REAZTIED, 0.

Fig. 4. Distribution of Craetoceros cells of the two Fig. 5. Distribution of Chaetoceros cells
subgenera, Monockromatophorus and Dichro- of the two subgenera, Monochro—
matophorus, during the period from April matophorus and Dickromatophorus,
27th to May 5th, 1954; numericals show— during the period from May 17th
ing numbers of cells per litre, vertical to 22nd, 1954; numericals show-
hauls from 20 m to surface. ing numbers of cells pzr litre
“AE” indicates the cross section investi- vertical hauls from 20 m to sur-
gated in May 13th, 1955(See p. 171). tace.

—indicates the location and the direction

of the movement of outside water with

higher salinity.
PR AT BRI A . BRIEA R BCR A ARIE DL, A T DAHET Ak 4 B AR
HERBIRR, o A i b IR 5 e i DR K R (A 1 8 AR 1 DA 3%, Ak
FMIRGE L B el RIRSE Y, BRI — S8 4 B s i o A B 3 AL DA T
RS QRN 2B IME,

WA S ARSI R LR A 6 Fh, DLW LR EGR AR MBS (Chae-
toceros cinctus) FePEME B (Ch. affinis) s RABIAMEEF (Ch. subsecundus) |
X AEiLE (Ch debilis), BEGtfA Bk (Ch. curvisetus) FAUBESIATMHEE (Ch
pseudocurvisetus) , TG ERA S B, AR MATIHEE (Ch didymus) 2K
kAT (Ch. laciniosus) JEIKAEIEEE (Ch. vanheurckis) JERE AT (Ch
constrictus) FKIEDAETEE (Ch. siamense) , Vi B R 3 —Me Ze iAW R B I it
¥R AL, LIERAIEMKA, JHREN R R R AF TSRS, —HKF 6
RNAFEA, A0 A AR, 2k HE 1966 45 4—6 H SR AWM BTk mEeel, M
b 37° 30, A58 121° 35" b ki 38° 107, 7R 122° 28 PR MM i (I8 4 iy AE 8
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2l 40
. HRMER_OERE RS T 1954456 A
8—11 H i S ME S E SRR F & L
FAEIR E7K T 20 KAEw # 2K 20T R 87+
KilrPrRE T 20,

— IR R LK T W,

. Distribution of Chaetoceros cells of the
two subgenera, Monochromatopherus and
Dichromatophorus, during the period {rom
June 8th to 11th, 1954; numericals show-
ing numbers of cells per litre, vertical
hauis from 20 m to surlace.

—indicates the location and the direction
of the movement of outside sea water
with higher salinity.

e B A P DAFR B X Se R AR R ] I
A BRI R (B 9 ), ST “ATb
(Je# 37°807, £ 121°35") 25 J 18 H
A Hoe GRS 332 4, g
533 /), £ 6 H 4 HUJLFBik, & “B”
AR 87° 40/, 4348 121°47.5) 5 § 13 |
E JLPagil, #2“C7 i Gk 37° 507, 78
e 122°007; iR HLG) 4 HR A BERE K,
ES5HIBHEARM; 36 H 6 H LB,
72 “D” 5 (Jb#: 38°007, 7248 122°12.5) K
“E” 8 (b 88° 107, 488K 122° 25" i b Jilf
5 J] 13 H 374571 100 N /e & 1 %
EE, E 6 J] 6 HARJL AR, aldAEs:
Wi T A VG DXk Bk i R, B —E
Fohe, 1954426 J] 8—11 H #H1 A L 3k 7
TR “B” Braoni e X CLVG IR R & R 5
47t 3T IR R E (BBE 6), Ak
PAEBCERAERATR, — KB 6 A4
JY RSBGPS g B B4R A, sl
2 FAX R I g A s [ 23 A 058 DL s Bh 3R 5
fofy BB 10 N YR BT U R 300 B AR 001,

S N W A N R Y HRES|
ArOTE A T8 AL

(1) 7E 5, 8 H A HEKZ AT,
MR T XL BB R,

(2) Sk BT A S BT R

Ky WO EARBE T R A MR T IE R K HE AR R B SR B RN SR R AR
TRZS TR AL 2% 5 | R AR £ S5 SR P B D o
(3) MK EERY H 4R P R AR T i 0 B A L B N 2 —o KT T T
I ERRBENREL A SR B UL LE VR o AR IR FE T AR St i ST R I S Ay
AR ECHE W LR — P, BRI AT B SR B R R X — R,

2. BtafklV (Subgenus Polychromato pliorus)
AL A X A A3 A e 00
A B B (Section Achromatocerae) B o fAEH (Section Chromatoce—
rac) FERRZ RPERIRE, 474 BUGLRA &I,

L e ts g4l

5 08, F1 R LA UG BRI 4 B L PRSI X A B 3y S AR, BRI M B i B
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»’ 50 122°E o’ 5 Eff}ﬁ’
B 7c B 7d

7. BEEE AR EEBSHT 19554 4 B 24—28 AIFEE 50KE (B 7,2) 10 K0KkE (B 7,b).
15—20 AR IE (B 7, ©) % 20 kLU F/KE (E7, DB B3 BFE 5 il R G E R B KT R
0.

Fig. 7. Horizontal distribution of Chaetoceros cells of the two subgenera Monockromatophorus and Dichro—
matophorus, at 5 m (a), 10 m (b), 15—20 m (c) and the layer below 20 m (d) from April
24th to 28th, 1955; numericals indicate numbers of cells per litre, sedimentation samples.

(Chaetoceros decipiens) 35 IS AERY (Ch. lorenzianus) ,BAFEAEM:E (Ch. teres) ,H
AAEEB (Ch. nipponica) FIRHEMATBIELE (Ch. compressus) , Febr LB A —FhR R E
HIBESCAPEDER) . HRE M B — R A A B R, (H/ERAER B RAREIN, ZE30R
LFEAE, PIEREEREE B CRRR . IR, 1957), FMinitpiety
3 AR B ER) VUV RERE (D) A 3 R =R S, HRATBRBENIIAS IR, R
RS EER R, RIRE, R A B R AIA T Sh 2, e =R RS b,

Q) #HEATEHE (Chaetoceros lorenzianus)
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FESL WS IR — A B AR
BERIRSE, 1954 S£HIR BE &, 4
A 1115 s dr.orE W B
b (e f 37° 45, 4248 1292° 00/, 45:Fh-44
) B Ak (ABRRE8T° 457, 7R#%8122° 30/,
f5F 48 ) A RERIR, WXk
R % 7 TR DX B R 3 S P T S e K 1)
; TEREAFE, AR 4 A
/ oth | 271—5J1 5 HFHERAIEAIR, % 5
p [/t} 1729 1 GHAM A T 7 BUIE

+ ‘ BT BMTRE] (EFAk R A U — A

B8 RERTOEIEIEET 1955 65 5 11 I R, bJE RITE R 4 19 AR i, {H 18

10 KRBT E A MR CRPRBIORIBIR 7 J] 10—16 B SCIFREHm, 5346 45

Fig 8. Iizfliﬂfn/l:;’(j{istribuﬁon of Chactoceros cells of the BRI GER) ERRETAH 24

two subgenera, Monochromatophorus and Dichromato— A, 1955 A= g AR 4

phorus, at the depth of 10m from May Ist to 4th iﬁ;d"o ﬁﬁ}!ﬁﬁﬁﬁﬁﬁﬂﬁ BATI VTR

1955; numericals indicate numbers of cells per liter. 7KV 53 Ko HLARFEFRBHE I (lyr 1954 4

4 ] 11—15 H), {03 1954 J% 1955 p4p4f RGN E B BB AR S, Wb faEr
M7 CHARE A,

(2) MAEFABREEE (Chactoceros teres)

EFRAEIR P IR, 1954 45 T 1 1016 H SRA N $ahA A5, 50 V0 B H A
Hegh s B GEE R DAL SRR AT T AN, SR Sh Rk Ak
53 A B i T A Ay AL BE R X

) BAMBLFE (Chactoceros nipponica)

AR EY s B IR LART, 1954 48 4 J 11—15 H FAEEIN 5 4 X A BT, K8
g7tk AR 904 s, 4 H 2T H-—5 H 5 Bk 6 B 1—8 H4:K7 XN AR &R
B, AT RO LR H A M B, EE T A 10 B (R SN 45
B, AT, S X IRAEA AR RAT 6 DRI, AR A R kG R R B
AT BN

() WEAAELEHE (Chactoceros compressus)

1954 A MG HE (X rb IR, 34 4 H 11—15 RN ARHE, 14 A 27
H—5 J 5 HAAMNN, RE—CEGFKPA 2 MK, HRB% 5 H kg, 52 XK
FEAFFHERA 20 PHIM, RSN SHEERE, 26 A 8 B AIKIR, B2 X%
R EEIACRA 3 L. T A 10 BREMNE T, TRLOEELEEHKEa 44
HiMa, 1955 AHiFRELL, 4 /I 2428 HRARANE A, g 5 B Rk rh Ak 23,
6 HAANMXAE—ICINIR, 6 B ARAISEME, *FkE S0 R i R AT AR BHA %0

AR ARG R BB S7 1S B & T B RS, KO0 H AR MR,
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Feb BR[O RE 4 B k. W so0y y :
1954, 1955 B4Rk 4 ‘ 38°!0'N ,|22.15.0'E, (EJ‘B)
Fi A REEETE R Y B AR 1S —— 38°0GN 122712, 5E (D36)
*, SRS ABEINES [ 4 oo 3750N.127000F. (c3)
RBAREE, FABTEIEL - W\ LA LT 121°47.5, (835)
Y Yl 2 W /A 3000} n‘ ~aca-a 3730N, 121350 (As8)
IL &tk M (Section Chroma— . ‘.1
tocerae) ‘;.

FEPAEE IR P Bt ) \
REEEAT 6 Fo Fhrkr 2K, RIC by
AERER (Ch. castracanei) B3 1000 -7 "\\\\\\\
K AER:E (Ch. eibenit) , A IRt i ~
Phs B 4 B, sl A BRlE (Ch. >
densus) K& G118 (Ch. peru— O 2l6/1v 2/7" oy === rym—
vianus) B BALE (Ch. convo o o — o s mmavsitens 1955 45 46 ARR AN
lutus) B F 3% AER:E(Ch. coarc— ATE A.B. C. D. B E 5 1 Sifllsis CELE 4 )% 10 Kok B1g

Y7L , g 3 T R R ER AL
tatus) ] ‘ﬁ&ﬂﬂ‘ﬁ%?’—fﬁﬁo {E‘E@ Fig. 9. The variation witliﬁtime ofﬁthe total number of cells
AT B IS BT of the species belonging to the two subgenera Mono-
TSGR . chromatophorus and Dichromatophorus, of the Genus Chae-

ARV N B A G DX 2 s toceros; numericals indicate numbers of cells per litre
%fﬁ@ﬂi%ﬂ‘&?&fﬂﬁ%ﬁ@ﬁl at the depth of 10 m during the period from April
SR L/ SUE AT Ve d 2dth to June 26th, 1955.

T 1954 AEAE S R ES PRSP A AR, S RIB MR B, AHAYX 5 FhrkEER K A
EREEE AR AL RIS REBIM R K,

(1) R ER:# (Chaetoceros castracaner)

19544 4 J] 11—156 B iERALEREET P REK AT B EX TR
g 13 ML), 4 A 27—5 A 5 HFREMAEE R E A R STk 813 4~ HiE
B TL, WA, IR ALkE 37°50), Jufx 38°007 LLALRIMR A, Bul, ik Ay R E
122° AR XBNZR R, 4 A 11—15 B FEEHE 4740 Uil 28 45 X IR B op 11
HR122° PAEMRFZ R —REIK, 5 A 17—22 H M#HE K N TEHE R foas L% 4
FIRDIR T2 R 53ciE, 6 A 8—11 H i3, s2ihife il M My B K R FF 2, B8
X EALLE 38°00" Pk, T H 10—16 H JRZM, % 4K K527 F mfhak s mg PEE I R
BE 5 ST R AR AR AL 7 FE AR AL R BRI 88° 307, 788 121°407 it (fd 10), B EENR KA
A (T 103 N RFBIR B 10 4,

1955 BRI (4 A 24—28 B) B k/k@MEE X EREFIL A ALk
38° 00/, 7 # 122°12.5"), F5:F7k vt 2,800 4~ GRAJIR) » 10 X BJEABHIEBX T i 7
BB EAR 122° DU, BERM (10 kK @4E:FH Kk 2,100 4>, 16—200k K & i i b5
Fak g 2,000 4, 5 A 1—4 HFAAEM A4 JUE K2 WS, BEERS), BREDERE
122° PLpH, #£0.5,10 kK K/@, IRAHE 122°00' f —22 [ [X, ALK IR EE 122° 1
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176 woow 45w @ 14
AR, %6 3—6 B UG &K A A
LT,
“ R IR T R AR -5 K SO Bk BOAT A,
Tes T B S S R AR 2k, S AT
BT B A BOR R, T I S A b B o PR
24} Geok th s & B BB EE,
(2) X% B L (Chaetoceros cibenit)
= AAER AR, 1954454 ) 1115 B 15 R 8%
W, 4 2T H—5 5 H R A4k 37°40, 7
BN . 5 199° 25" 4T A~ B, ZEH95- K R 1 /MK,
B0 RIVAEREERET 1954 5 7 H1o-- L7 B | 1722 H R4 AR 5, 4 A7 B ik
R NGy R o T T HEAERE A, I 38
IR TR 1 AT 2O B 122° WU A B — 2K, B HE X
AR . L RISPUE, B oh 85T 227 4, G 5 7 660
Fig. 10. Distribution of cells of Chaeto— /|‘a 6 f—j 8—11 Hﬂﬁ%%g%ﬁ}]ﬁ}ﬂmtﬂyj{ﬁi%

REN, Lk 38°00" IR E AWM. BHEXURRT

od from July 10th to 16th, 1954,
——> indicates the location and
the direction of movement of
sea water with higher salinity
pushing westward from the east.
------ — indicates the location and
the direction of movement of
coastal water with lower sali-
nity.

Abki 38°00" Uk, BB ESF KT 80 MM,
A AEALHE 38° 007, 788 121° 35 b Jic Jt % FE {7985
F+514 4, T H 10 H—16 HEEE /N, B A HBE
FAREEH 3 1

1955 4t 3 g AT 1954 45, B4 X IR
D deEE, 4 A 24—28 H% 5 H 1—4 A
KR EI TR E A 8T 240 K% 40 4, 6 § 1—8 H AL,

A Fh 53 A DEA AR R S A5 B B AR R R R T BB I E

3) FHHABIEE (Chaetoceros densus)

AFh AL, BRI, A -5 Ak b sl AT B MER, T HECR £, 75
FENHH) &, Sott Ak i 3h 7 B ROBE AT (SR IR AT B K W B B HE.

1954 4g 4 J 1115 H R4t o AR 8, S0 B ARG EAT, BEX EE
ZRBE122°00" LAV, ek BEEAES I HERHE ST, B sk ok 680 M. 4 A 27—5 5 B
PN BRI ALY B, BRI AN, BB b 020 Kok BTt 942 4, 20 kLT
FKEZ IR @ 45T 2,050 4, 7788122° 00" DG % ib 487 181 />, 144K 122° 00
R X, RZarRELCEALRENE. 5 H 1722 HHAFILEGE K K 1A
TERE T AR B E R HRTZERBUALER (8 11), & ibh4E 7t 1,060 141
Mo AFEARBHESIXIRNBE AR, 6 H 8—11 H, BHEX RS IGILELGERA RN
PAHEE T o SR -5 B G AL DR Xk (B 12), (B O A GgR 68 1), ET J 10—16
HEPR AN AEE B/, bk 38° 007 LR AR X JLF 248 35, bR 38° 00/ LLE§ 0—20 %
KT BREEFHETHAL 1B (RE6 1),

1955 SRR UL H, 76 4 A 24—28 B IR peFh i 45 (X T vedb ks 38° 00 DARY, B &



23 R 0 I S R X f B REBRT A 1L 177

4 | -

1€
1. mWAEERT 19544 5 H 17—22 {1 “r -
A B EAS AR SERAENRH
0—20 KAk BT B8 120, )
— BRI HERE L.
~~~~~~ — IR R K HERE .

Fig. 11. Distribution of cells of Chaetoceros densus 1

from May 17th to 22nd, 1954; numericals 0i20E W

indicate numbers of cells per litre, ver- M 12 MEEAEREEIT 1954 5E 6 B 8—11 B 1M
tical hauls from 20m to surface. TMEHBSHER (WERUEHN AR H
——— indicates the location and the 'di- 0—20 3k/KEEFHk B M0 .
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Fig. 12. 7 Distribution of cells of Chaetoceros densus
during the period from June 8th to 11th,
1954; numericals indicate numbers of
cells per litre, vertical hauls from 20 m
to surface.
——— indicates the location and the di-
rection of the movement of outside sea
water with higher salinity.

JEEEREHAFR 122°007 fifIE, —i FREE LEEER, TEBRKREE 47110,2804
HA., 25 H 1—4 H AR K NS ek, 98 BE KB A VG P S Bl Sk i
ETR%4a7 1,600 4, L% 800 4-fuffe, 6 J 3—6 HIFKIREFEAE 122°00 P,
BAREE RS 1,620 4~, 6 H 2327 BAIEE RIR, %L CEHEATRE 1 H
o

%) A ABFEME (Chactoceros peruvianus)

ek ARSI AR IE, BB AERE, ERENAENHESK, MRS
IKIOFA LR, —REAEE e, 1954 2T RED, FAENBIREA45 A,
BB AR F BT A 9 4, 0 HLERE R B PR X3k D4, B KT %, 4H 1115
B RESUER BRI A RHR, 47 KPa R 214, 4 H2TH—5 A 5 AR
T, U5 5 A AEAb i 38° 00 LLgGHE X, semibiR A @Ak d 14, 6§ 17—22 H—fi%
FBENBE, RERBEEREEGST 91, 6 A 8—11 BRI ERNYERY, #EibE
FRAE 121° 10" B, Ak R AE 2 PUF, T ) 10—16 HEE RN, IMBETERRNME RIS
SRR, B AR ARAE 1 BT,

1956 B RE L, 4 NEUE, DURAIRMIRS, HES 6 A Lama—E5E&
(FHBCAF 320 1), 4 A 2428 QARETLCEHAE O RIS EREE 7% E45467

rection ot the movement of outside sea
water with higher salinity.

~~~~~~ — indicates the locat’on and the di-
rection of the movement of coastal water
with lower salinity.



178 W 5 W 1%

13,680 4~, 4 280 /v, Sk Rb7E A KR A PG R £ (AL B7° 40, 43#K 121°47.57), 5 f]
14 HEBENRI, ERHRE LG 4,240 4, KR BT 1,480 1, 0% & 5 KFik
J U LA A A5 6122000 UG, % 6 J§ 36 HAIBE AR, SR ILHZER g 1k 175
FEZ T LA, BT 320 s Sl (DA K BRI 450 £ CluddE 88° 10/, 734 121°107) 45:
F£ 10 4o, ARG TEIBRER I 20 2 i 417 0 P ST 2O 76 48 BOWB IS B A bl 3, phy kT B,
LA 3 Sl T P T IS RS, BT AT e S0 P9 B 05 33 3% 20 R ILAR s, HEAT
PSR B R AT AR :

(5) 1 fAETEWEE (Chaetoceros convolutus)

PRl 1954 45 & 2K ARG B BCRY B A Qor fiE— 358 13 B Brifsdnl) , 4 H 11—15
R ALAT Db, S % IR FH5R B 4, 4 H2TH-—5 J 5 H Hixd, Is BB iR
B 1AM (R 2), 5 A1T—22 04y Baknien, AKX KB £ Clbiy 38°
107, 4548 121° 100 451 870 4~, 61 8—11 | S HLIK A, S5 455+ 37 /4~ Clbdh 37° 50/,
HE121°85Yy s fHIEI, SATREDIEE, ek 370808810/, A3 121°10'—122° 25!
(i) K 70 BB P9 JL 745 R B s B 2 8

1955 AP I BIECRIR £, 4 1 24— 28 HAE 9 AR, AT 5 AU
MRS, S5 b 2R TR K BRIy AL £ Cltde 88° 007, 78 121°47.57) , Fe /@4t 440 4,
JCHE 840 AN, S UbR 120 40 (M. 5 H 14 H A Fil. BICERERRN F Ak
1) CIL#E 38° 00, 7548 192°12.5% ki3 @445+ 560 /~, F /g% 2640 4, 6 J] 3—6 H
BEMEIE. BEGAARE 121°35 BRIE, Stk BIERRRITTEAST 120 4, 2120 %5
i P R S4B 108~ 6 1) 2327 H AL AR,

L FOTE R S % R B IR R R TR TR B, AR F I A . T
B TR B L BRI T JH P B B 2k (1 — 44 6

fi R RO T 7E T H S T B Bl € 0 B LN B SRR BT DT —E
X, MR B R SR R RIS, FE S BRI 9 A L A F ST B
AR K — RS TR RO AR B — R B SRR T, 6B B — I BAYE, 3R
C AR PR I _E Sy AR B B S A Y SRR IR R, 9 DAk T L I
R PR R £07E B R, M R AR TE S TR SR R, B, B
B, A R S R ART —ERBGR. K AT L0 BUR0X I R H: Ak 4Rk 30
AU ERFEATATL, DUERHIE M0 A A BB SRR . BB FAE RS 2 IG
RS A M S A MR AR L SRR AR B, ST RE RN T 0 T ok
s, B PR BB R B RR S A S I S

3CH#k (Literature cited)
11 B 1957, M. IRESSUGHRMENE ., ATREIEETZEEASH 2 RAW GUITED IS GhE

Ao
L2 skihe. FBEE, 1957, MG, BEHABSEHIERE AEEEBIMIE. L 4R, SR
1 (1),27—94,

[3] HHEoRPAKBEFEENASL,1954,1955, 5 EIME A LESEEIRE, 1954 £ K 1955 48 GHEIA).
[4] FUNBEERK, 1942, SRR £V, 272 B, 114 &, 116 38, H A% 5k =it.

[5] Karanosckust, A. T, 1955, Tpymsl COBELIEHHS MO EOMPOCAaM NomeneHus u paseenkH pe6. AH CCCP, pp.



.

{8l
L7}
£el
N
[103
{113
12]
(133
{14
[15]

(16]
[17]

{18]
{19]
feo]

e1]
L2z}

(e3]

(24]
(253
[26]
fem]
[28]

[29]

24 KRB WS B S A RSB K AEERBMTR 1L 179

26—33.

Mourengens, B. TI. 1955, Ibid. pp. 18—20.

Aurivilius, C. W. S. 1898. Vergleichende thiergeographische Untersuchungen iiber den Plankton-
formen des Skgerracks in den Jahren 1892-97. Kongl. Svenska Vetenskapsakademiens Handlingar
B. 30, no. 3.

Bearcey, F. G. 1885. Investigations on the movements and food of herring with additions to the
marine fauna of the Shetland Isles, Proc. Roy. Phys. Soc. Edin., VIII, p. 389.

Braarud, T., Ringdal Gaarder & Jul. Gry¢ntved 1953. The phytoplankton of the North Sea and
adjacent waters in May 1948. Cons. Parm. Internat. Explor. Mer, Rapp. et Pro.-verb., 133, 1-87.
Bullen, G. E. 1908. Plankton studies in relation to the western mackerel fishery. J. Mar. Biol.
Assoc., U. K., N. S. 8, 269-302.

Chu, S. P. (#1942, The influence of the mineral composition of the medium on the growth of
planktonic algae. Part 1. Methods and culture media. J. Ecology, 30, pp. 284-325.

Cleve, P. T. 1896. Planktonuntersskningar. Vegetabiliskt Plankton. Bihang till k. Svenska Vet-
Akad. Handlingar Bd. 22, Afd. III, No. 5.

Cleve, P. T. 1897a. Karaktiritik af Atlantiska Oceanens vatten pa grund af dess mikroorganismer.
Ofversigt af Kongl. Vetenskaps-Akademiens Forhandlingar 1897, no. 3.

Cleve, P. T. 1897h. A treates of the phytoplankton of the North Atlantic and its tributaries. Upsala
1897.

Cleve, P. T. 1900. The seasonal distribution of Atlantic plankton organisms. Goteberg. 368.
Cushing, D. H. 1956. Phaytoplankton and the herring. Part V., Fish. Invest. Ser. 11, 20 (4), pp. 1-19.
Freaser, J. H. 1952. The chaetonatha and other zooplankton of the Scottish area and their value as
biological indicators of hydrographical conditions. Scot. Home Dep., Mar. Res. 2, Edinburgh, pp.
5+52.

Graham, M. 1938. Phytoplankton and herring. Part III, Fish, Invest., Ser. II, 16, 3.

Gran, H. H. 1902. Das Plankton des Norwegischen Nordmeeresx. Rep. Norw. Fish. Mar. Invest., 2
(5), pp. 1-222, Bergen.

Gran, H. H. & Braarud, T. 1935: A quantitative study of the phytoplankton in the bay of Jundy
and the gulf of Maine. J. Biol. Board Canada 1 (5), pp. 279-467. Toronto.

Hickel, Ernst. 1890. Plankton-studien. Jena 1890.

Hardy, A. C. 1926. The herring in relation to its animate environment. Part II. Report on tricls
with the plankton indicator. Fish. Invest., Ser. II, 8, 1.

Henderson, G. T. D., Lucas, C. E. & Fraser, J. H. 1936. The ecological relations between the
herring and the plankton investigated with the plankton indicator. Part IV. The relation between
catches of herring and phytoplankton collected by the plankton indicator. J. Mar. Biol. Assoc., U. K.,
N. S. XXI, 277-91.

Holmes, R. W. 1956. The annual cycle of phytoplankton in the Labrador Sea, 1950-51. Bull. Bing-
ham Oceangr. Coll., 16, 1, pp. 1-74.

Russell, F. S. 1935. On the value of certain plankton organisms as indicators of water movements
in English Channel and North Sea. J. Mar. Biol. Assoc., N. S., 20, 2, pp. 147-179.

Savage, B. E. 1930. The influence of Phaeocystis on the migration of herring. Fishk. Invest., Ser. I,
12, 2.

Savage, B. E. & Hardy, A. C. 1935. Phytoplankton and the herring. Part L, 1921-1932. Fish.
Invest., Ser. II, 14, 2.

Savage, B. E. & Wimpenny, R. S. 1936. Phytoplankton and the herring. Part II, 1933 & 1934.
Fish. Invest., Ser. II, 15, I.

Schiitt, Fr. 1893. Wechselbezichungen zwischen Morphology, Biologie, Futwickelingsgeschichte und
Systematik der Diatomeen. Ber. d. deutschen Bot. Gesellschaft. XI.



