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A =i I; B =7 1; C = Ml L1, ,
A = Traverse I; B= Trav’ersc II; C = Traverse III.
. FNLHER B (Glodigerinoides sp. A), XEEFHERBTHEBRBA (Orbulinidae) 4 19 Fh, &5
2Fhd 73 % Eﬁ%jl‘(c}loborotaliidae? H 4 Fh R 1ZEM, 520k 19 % ; R &5 (Hane-
keninidae) 7 2 b, 5 2Fh#k 8 %, EHE b, FEHKRDBRSES, HAELTFEREF
HAABE 6% -5 S, GrAERIIRB (Globigerina cggeri Rhumbler) | 1403k
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| [G. sacculifera (Brady)] Figlssek [ Pulleniatina obliquiloculdm (Parker an'd Jones) ]
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(Brady) AU EEFBR [H. pelagica ('Orbigny)] & 3%, JETHIEmAH 5 7, HMHE
¥8 M [Globorotalia menardii (d’Orbigny) ], #i SEHFEIEh [G. menardii (4" Orb.) var.
redtmm Cheng & Cheng], H#’[E]ﬁg_ﬁ?\ [G. tumida. (Brady)]., HHEZEH [G. /zirsut;z
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Globigerinoides conglobata
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\ Tinophodella ambitacrena
//r&%?Hﬁm _
bulina universa
7
————~Hastigerina aequilateralis
‘Mg hE
Globorotaliidae

HApdaERh
Other Globigerina spp.
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Fig. 2. Percentage composition of planktonic Foraminifera of the Yellow Sea and the East China Sea. &
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Fig. 3. Frequency distribution of planktonic Foraminifera of the East China Sea.

- . . K A.fi'i‘avers‘c'l, . B. Traverée 1I, C. Traverse III.
1. Globigerina bulloides, 2. Globigerina eggeri, 3. Globigérinoides rubra, 4. Globigerinoides
sacculifera, 5. Globigermoides conglobata, 6. Hastigerina aequilateralis, 7. Pulleniatina obliquilo-
culata, 8. Globorotalia menardii, 9. Other planktonic fo;lamirzi)‘era.
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B BATHIIR R ES M E BT 5 M E A S TR SR S L4 MEE TR, £
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PIIRNER B (Globigerina eggeri )X FhE Eﬁﬁgﬁﬁ' %ﬁ%ﬁﬂﬂfﬁ*; ESE LR
WYZEELAY, FLIERTETEH “G. dubia”, “G. cretacea”, “G. subcretacea’” %5, LR _E#R -
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—F, REM—IL (27°58'N, 125°59°E) 3k 4,110 /50 SHTF T (A TFE AL A B,
>1,000—2,500 B X BRT 123°E LAZR, 29°N DU, 500 Z LR 30°N, 100 5
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B4 5 (37°N i)™, Bradshaw AN, -MIEIL KT FEM Glodigerina eggeri AR/
PR, KB R Btk , A THE/K R Rdb A EEh /KA 5 £ /KHA 2 M f st EEHr
(Transitional region), FE R B SRR 2T IT B 00 i JB i 5 A% B e R S B Y 1
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BE/NBURY R ATER: G. eggeri Sitk? WFFH T HERE A5 B7K T 18R %o Bradshaw
BTBISH NEE” BT 5 YA B G. packyderma T “G. dutertrei” PEHIF
B R bk, FE E R OX DR A IR A AR, I RSB R COR BN, ' ,

BIRR (Glodigerina bulloides) XFhABEN KT G. eggeri, ﬁﬂfﬂ%%%‘ G. eggeri
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Fig. 4. lrequency distribution of Globigerina eggeri Rhumbler in actual number of
specimens per 50 grams of sediment.
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W B BTN DHEL KRB R B S5 H,  Sdb 5 & 9 33°—35°N, 125°E LA
o MEAERKL, ERERIR . ELEREN RS A, 5REFRS (H5), Bradshaw &
BB AFER B IRE R R, B TE R B 5 7 AR B,

$LIRER B (Globigerinoides. rubra) X FHIR R FEWM BT 2 —, $iiind £, SiEH
AT S UMk b R —E, FEHFME TR (32°—34°N) A S RAREFIA 1 (B 6)

AR AT IR KT, FERVI KT RS BR  5 o TEZRYEALER , H ASVs B B W e
FAPFEERE SR RBKR B M, EREAREE IS,

ﬁ‘lﬂﬂ?ﬂﬁtm (Globigerinoides sacculifera) FRERID T BLEERE, T E_EJJLWZE
B—BH, BEHERPOHILT 28°N, 123°30°E, #ktik 3,600 0, 1,000 SEEAHR T
29°N LIFF 123°E DA% ; 500 &548MRT 30°. LI ; 100 55 10 FYSERHEAE 126°E LATH, 3R
T 31°N, SRR ILAHE B & Tr (32°—33°N) (B 7), a3, 13



4 45

66

‘quaunpas jo smeif g¢ sod swaumdads jo Jaquing [emdE ut
(AuS1q3Q,p) vigns saprousafigo1s jo wounqunstp Asuonbasg -9 'Fig
(0% 0 /W) ) W BT 9 B

o098/ #e! R

S st SN D S S e st M S S S o S G S S W R S S S D Y G R S s B A U S S w1

sel . , [1.5€

S St s S S B S (S D Y S e e S e e Gy S ) S A 3 S S G S S, S S S S

7 KZZ Kz

-juawtpas jo sweisd g¢ Jad susuridads Jo raqunu [emde
ut LuB1qiQ,p saprojing vursafiqorn jo wonnqunsip fouanbarg ¢ Sy
(S 05/ ) B EWWRBT Bl

Kl 2! L8

e ey W S T S St e = — —




1~2 #1 SRRSO ISR TLik A BAOE 67

THERFREHELED G ME—REER, RROEH, MERILASSIRBMIRAE
— AR/, R OB KRB, WIMERTEFEEES TR, Rtk 40°N,
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Fig..7. Frequency distribution of Globigerinoides sacculifera (H. B. Brady) in actual
number of specimens per 50 grams of sediment. °

PIRBM R (Pulleniatina obliquiloculata) X F—MEHRAIIE FE4SHRF, F£ R #E 29°N
VArfER, E8WE, 5 L/ h—RE: 1,000 SEERT 28°N Mk, 100 5-10
SERAEAE 126°F DT, it 30°30'N, A SIANKHBIE 33°N, 125°E P& o p=¥:apewiil

BB b LR IERZE (B 8),

CXFERTERE RN RS FEEE KPR QEH*%’ B RE B 2 F B AR
SBS T, ¥5 Bradshaw 5, BoFhTE S R E RS M MR 7K (Equatorial water mass) #%it
mE, ada&bﬁ?ﬁ@?ﬁﬂi%?)ﬁﬁo EHAKZBER REATE R 36°30'NW1

HIRIIRIR R [ Glodigerinoides conélobata (Brady)] ﬁﬂ%&ﬁ@@?ﬁﬁ@%ﬁy]&
& > 500 MEINE—B, > 200 IR 3 55, BT 123°30°E DAAREY 28°N #&M
5 100 S3R4R IEF29°N, 10 SEMETMMABRT 30°30'N, R i 75 K B i 31°No
32°N PUbR BT (B 9)o 1E B AMSEE B A T 80 B W LB 2 007K80, 8 AL AT
SABIEAMIE (39°N M), WFMEATFERA T , IR TIRAKE , AT AT BESK
TR Mo FEIRATFERS TR B IR T I HE 2 B AR P Rk (20°N—35°5) 1,




4 4B

68

‘quswipas yo swesd g¢ Jad suawidads jo Joqunu [emde ut (Apeig ausumpas Jo swerl ¢ 1od susaroads jo 13quinu [emode ut (sauof
‘g "H) p1vqo1dues saproursaSiqern jo uonnginsip A>wsnbsigy g Jrq 3 JayIeq) vippniopmbiiqo vunpviuslnd jo uwonaqunsip A>wenbary g S
(G105 05/ %) G FRBNIRES 6B . (G203 o</ %) HEHAFUREY 8B
9/ re! ze/

— S S et s s e e S S S S S Yot R B S S e SR S S S . S e S S (v




1-2 3 SR B IS L A A ISE 69

P RER (Hastigerina acquilateralis) KT SIIRFIR h ISR ER L , #.5 Bk
B 3%, XFITR A S IIRARELL, 100 S5 REETE 70 B RTFh A MRy B 10 S50k
BAE 125°E YT IFERT—FAORAL R MR ESA 30°30'N,  BALEFFMB TR 32°N
FHE B PIRERA (B 10), FREFRILRES M, £ BAEREELRTE S, NHBRT
H A #RKIEE> ", $& Bradshaw RS, fpEAFEPRFEXEER S,
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Fig. 10. Frequency distribution of Hastigerina aequilateralis (H. B. Brady) in actual
number of specimens per 50 grams of sediment.
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WIETF 20°N & b, 5 Bl S —E, 124°—125°E 2 BI%cEL 48 S, TidiE 10 2
BRI 2R B ESF BB E 31°—32°N, 126°E MEE B R R, KT Ok
8 R SRR AL (B 11), TERURILEE R B A& 2R B3R 47, £ B
- RAFFER RIS AR REESRE E AR, & Bradshaw RS, XANFEATEEMD
MUABE BB ESR R RS, AT B Wi 7R E 4 L R B i S35 i 25 5L, TR R
5 OB HIZRT, )

BHREEER (Globorotalia menardii) AFHEIIR I IEIE S B 25, sotkie A, BT %5, &
WA REEIRAOTE REERR . EREAHRTIEX AHEM. 100 M FELER HETF
28°N, 125°E DAZRAY LS ; 10 SEEASTE 126°E DTS, skt 29°30'N, FEHFITIE B BALM
# Db KR REA M, WifE 126°E, 31°—32°N 2 M A HB(E 12), BlE
FEAR, LB L B UR A SO , WIS B 1y B AT B2 IE . 38°N MBESE A i, AT
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TSI LRI 40°N, EBEATT 35°N D, EAFERMART 30°N Wﬁ,
UTIREREE /L, :

BOEah (Tinophodella ambitacrena) %W%%‘cé'—?ﬂ&%ﬁlﬁmm:&, SIS S|
1%, #E 28°N, 124°E LAGKA 2 4> > 200 M54/, 10 SREHT 123°E %R, Fitka
30°N, E%%ﬁe,ﬁ/x\m@ﬁm@@@%m@mﬁaﬂa%r(@ 13), fhEHRMIER L
IR E B AR RENAS M, B EA TR HENRE, IR, 44MEBLEM
— i SR MR T R AR B TRRE T X EBEA PR, %t Bradshaw
BB 3%3ET Globigerinita glutinata (Egger) (AFhEIR ¥ 74) B EEF, HERZE 5T
B AR B EEA X NS0 (Bradshaw, 1959, Text-fig. 18), Bradshaw &35 H: Bk
FREERVEF SR B R & 8, 1B B RB /N A0 TE B AT LA AT 3830

Hs2°

) Ea et i st et QS S e (M S
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) o st et e S B
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E 13 FrRaRysm (NR/50 motsm)

Fig. 13. Frequency distribution of Tinophodella ambitacrena Loeblich and Tappan
in actual number of specunens per 50 grams of sedl.ment

IZ%J::JJ‘:%‘TM{» PTE 16 7, SEMBRHD, TEHATAER FHREKE
> 20°C, K > 34%ME R ARE . BASITE 126°E AR R ILAHEIFMNE

| BE (31°—32°N) &Sk, 47678 B R IRT 30°N Wi, X 16 Fiik:

Hastigerina pelagica (d’0rb.), Globorotalia hirsuta (d’Orb.), G. tumida (Brady),

G. menardii (d’Orb.) v;lr. redunca Cheng & Cheng, G. truncatulinoides (d’Orb.),

" Globigerina bradyi Wiesner, G. inflata d'Orbigny, G. rosetta Cheng & Cheng, Has-
tigerinelle digitata (Brady), Clobz'gerz'noz'de: .rim.en_ri.“; Cheﬁg & Cheng, G. zriloba(Reuss),
Globigerinoides sp., Globigerinoides sp. A., Sphaeroidinella dehkiscens (Parker and
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]onés), Orbulina bilobata d’Orb., Candeina nitida d’Orb.

BEIRER B (Glodigerina inflara) HEAT 28°N Eé’r@ﬁ_l:, 123°30'E AR & oh, MELE
29°N BPRE4EZE 21°C %(mﬁﬁ:f 126°E DAZR, AR B ILBIS AL E 31°30'N Mk
(E 14),

KRR H A0 BARIR A 3B 41, (116 T 25 A R i s AR g ‘

Phleger 3EH, XMIERTE NS M EPEELERS , (REEIFESHS, Bé Wi
ERHEHF, RIS 23°N DS RwaERE H, WiErREEaHE 5
A, T B E R TR 1 & , MR R A BRI AR IR M,

REEMIEER (Globorotalia truncatulinoides) tﬂﬁﬂ:fﬁﬂii@ﬂK(ﬂnE 23°Cc M b, _,IL‘E
> 34% A ERX R M 125°E PAZR, 29°30'N Dg b, B/KMEERR, 1 —RIFHE
HASIFFR, PR ¥ MM MR T BN N/ N CESER . RIERY 0.48 22K, B 1EH
0.68 25K) o TEAZFEE 20°—40°N Bl — &R EME ENRTHENEN L, HBEBWE, 1B
AT A IR T EE G BRI, 1 B FRAE B i, RIS MZERER
BEM, W& Waller and Polski HIFLHFHTEREE M1 RRT 24°N DA (Waller
and Polski, 1959, fig. 2)®, X ERBEHMI(E 14),

SEIEPTHER (Hastigerina pelagica) (.ﬁﬁl 53 Ia—c) 5 Bradshaw ﬁ@'ﬁi%’i, *T‘*‘I—E

. 122° 123°  124° 125° 126° 127°, o 122°  123° 124°  125° 126° 127°
34 ——51’34 u l ﬁ 34°
l B’H‘Hfa’i ) B'H'l'lﬁ
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3 o2 3 33 o2 13
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122° 123°  124°  125° 1% 127° 1201230 1247 1257 1260 1270
14. RpfazERd (5 IRAFHE 2); B 15 EgimeR ), MR HE R (2),

REUPERE (3) ; Beft HFE 8. (4) s HEUHERA(S) PHER sp. A3 EHFETFEH A (DR H
A ER L (6O M55 SR B PR BB A KR sp. (5) W5 A7 HEEE TR BNENX R

Fig. 14. Distribution of Globigerina inflata (1), Fig. 15. Distribution of Glebigerina bradyi (1),
Hastigerinella digitata (2), Sphaeroidinella debhi- Globorotalia menardii var. redunca(2), Globigeri-
scens (3), Globorotalia truncatulinoides (4), Glo- noides sp..A (3), Hastigerina pelagica (4) and
bigerina rosetta (5) and Globigerinoides sinensis Globigerinaides sp. (5) in relation to the distribu-
(6) in relation to the distribution of mean annual tion of mean annual surface-water temperature.

surface-water temperaturc.



CRFPEETEATETRER BRI KR B R X,

" WE R E A SR R R B LR AR, 3K AR

1-2 T L EIEARRRIE T ST 73

124° 125°  126°  1271°
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121l P

34°

1E B B M (SR 52 L JRER B A B AR K
5, RS ERMNEREAER AE A
KHR—AMFA (E 16),

MR R (Glodigerinoides sp. A) (EIR 1,
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temperature and salinity and nature of sediment in the East China Sea (Traverse I).

BT R CaCO; A& B —AREMET 10 % , [N BhisEs T O U A BT
TEERTERM L, XL CaCO; MR E RN BE A E, ERETREEIE, YR
TREWHE S, CaCO; HE T, AH > 20—40 %, EAH/ME > 60%, KL CaCO; K
FREREAI BT, HREATR ., A SR &R, [EFEENE, 5,
CaCO; B 20 %54 E4EE SRVIFER HME A FL R, (g EEE A A 1H X M FHEAREF
Ao ERMERE , FHFALRMNEEE L, CaCO; HAEMIEEES,

BARE, ARIB RS TR CaCO, MFERA RS fitath , E—EHAT, LUPH
RY BB 7E 9 4 B0 AR ) e B K ] sk ¥ i B A A 78 B 538 2 MBI Bk, B CaCO; B9 10 %45
A —E B NS LRI B, S I R S A, AR B R e rh 3, FHE 34°—
35°N Z [, i R, T S R T, RERSHEE L L RILREERAE &
% FRo X4k CaCO; M 10 % %A B, R%‘Tu@jﬂ@&/@%ﬁmm;@ BEXKRERE
FRIUKREFAE, R, BERRERELEMIS, &5 E% /KN R AE R
B, RIS 20 B EA BB BAE R T2 ‘3;-2%@&#7&—@2% 1LLRT ¥ S 14
RIRE BB RR/K RS 4 (B 19),

IV. 2 HHL RO F S ERBKAHXR )

BFEA LR B USHREE B EELE 5 100—200 ﬂ%uj:ﬁﬁj\ﬁé_tﬁo Vi
AR BERIE S, K _ERB/KIRERBIRE, RAETMMNIEERR AR DGEN LK, B
SFHE LB MAOEAHRERE, FEMAERTERESEE—BNITR-S,
TEHIER , KPR P R EH M T 30° DA MBE R , BR— AR KT 5K E
BARTPATRNIF I A LR 2701, M AR B SRR E 20°C HEAEMS, XFdkL
MR BRI RZE T ZEA0IE B2 , B JLmES 30° R0 10°, ENRVHFIFIEA FL R - ok
PLLE BB, 7T 355 (A6 40°09 TR, PEFTROSZ I , W] DABR S5 3 gk 28 3% 20 4 A SR B L
Who I Bradshaw FriiFeed, RviF X RICEMEGREE RET LR FF, Wb RR
BIGIEAOTE 40°N, BNB B SEMRITR WAL, MERATFHE, X4AFENEBIEE



1-2 53 HH P BRI I T A A 79

20°NM 3% B AR R 5 BT SEH K B i LR JE W IS e B0 7 26 o TISER M Bk &k
FABIAT 5 A TSR E 20°C SEABMBIRA A, 3% Lok PRI B 4 3 R T i e
TAMEWE , EEEADEE AN, 3R RIER 0TS A4 RET B MRk L
17, T T 7, b, BRI 2L i 2 7T ABOR A 9 KSR sk B BOkR R, "EAMTTAR
TEVERS RO TS, & s B H DA R AN — BT, AN R KK EE SR sk H
HIA TS B SRR B BL Sk, 1959 42, Boltovskoy B ZARYEIRIA I B B9 70, 4 1 T
AT PR EENY B B SRR = S W ——— PTAR BE VS it , % P e 1S 4R 3C3E e (Malvin
current) BB IR, .

T RIS X AR SIS, IR TL s SR £ L BBOR, R ISR RO TR B 5 0%, BhAK
3CRFL, R EERTERR BN RE/KBEEFY > 22—23°%C, 2 AFH > 15°C,
8 B > 28°C; REIE > 34.5%, AKX —EEATBBIEHMNIEERN, £x—
B A BRI L h A& S5 B Y — B B T R 1R 7R AL Y 55 AN S04 S AR 1) B AR LN (S
fi, XIERH 5EMERNO SRR BT A, ENILELE, H— & REWHE T h
EIX H 28°N [[] 30°N 1, HEILE > 34%, RE/NRELFH >18C, 2 AFY
>10°C, 8 A > 27°C, KRB M £ AL B30 55 KB 1S Br — AN s i
Ao KEBEE N, IFENITEE b BT, X B 28°N Ui HES 30°N HHE,
BN ST R TTBOB T, R U B LA B B 35 Y0P TR0 /k IS 38 7 BT 58 i, 7
30°—31°N M5 € 5 X EEARRT KR, (EERE0/K AR 2800, TR M2k SRIB e 5 . sk
B dEN:s BIE Tl b Ab AT, BRI TL SRR A A7, 1 30°—30°30'N A5 1
FAbmiE 2 3, LTSRN iRk, EXXBERMARS, 125°—126°E 2
i, BAE— R NOEREER B LS ST —X , R XS BMERN S —AV R
¥, EXFHBE 2, HI~AH AT AR S RERE LR, A%
BB T KB 124°E IREMATZM, X—EAME LERBFMETAATE
BEif, SEIR.\EHBNAMSTIHEIL R SRS, R TH—FIER ELK
B bR T, TRENERAA T M H AR ISR AR K A S R 1B FAGIRS, X
B KR AE TR RS AR 2 R T, B W1 B B Y54 AU FRAL IR KB A E , B

AT BB R A KRR I e (cascading ) ), A 28°N BT & _E (B 18), 47T 7 H_Ealb4& K E Bk
LR, e 122°30'—123°00'E F1 125°00'—126°00°E , 1154 7Lt B 14 #8 =10,000,.
AN RIE e BB BARRF A0, 4E 124°—125°E M , 117 7Lt AG MR SRR T
Mo, X SREH R S2EE TR, 2hE /KA BN, TENF mAITE I, 122°30°E, RIEA ALk
BE > 4,600 21, EFAERI 30 BAEAMN S —15(122°E, 28°N), B AE 70 &4,
EETERTRES, X —RSiR B R K, B EAMRIR B LTk, X
— )RR £ A T S RIS AT T AT BB AL STE R, 78 125°E DAY, 29°—
31°N 2, w3 T — 8 B E A L R RE , 4 SRR —EK BT
(R S 2R Tt , 18 34T B PO BO9RL 3R BEETR | BIMILSE O 94, K AR R Iy /K
B RS RARR AR, TS BN SR BRI, R MERHE
1R AL A A 1 B B 7R, RIS RIS B IL h B 5, Sk 2 s PR M 7R b ik
L3 S B I — B, B7E S EISHE TL R BN R R T A, R




" 80 ' ® % 5 W @ * &

R H A SIAMSE ST BT R AR5, At A7 E 35°N, 124°E Mih, fE{SHER
B, FIE L B A HRA STEEIER LENSH—K, ERESFY (LRELS),
PRl EEh/KE B BB S 5 AR EE 34°—35°N, 123°—125°E (ML, BAFRER
97> 2 BEHEE 10°C &, ME BT 17.5°CEA HE ST M BT #(32°—33°N), BE5E
Uﬁ??ﬁ%LE 10 S BRI A0 BRI A AL A A 5 B . S /K E ik H R
BR T H YRR, anﬁfpa“ﬁ@]ﬂ#ﬂgm”(ﬂ%@ﬁfﬁaﬁﬁi)a@ﬁm@éo b a4 oA Pk
}ll%fr?_q‘ﬁls B EEMEE, 1E 126 30EJ/A%§,%1F5E&7€;£HTJ%< {BIRPEFH BB 5 F
E¢&%@ﬁ%ﬂ@ﬁ&m*4¢&fﬁk&@%wéﬁﬂ Y R 1L h B 4
1 15 BRI S AT R T LR — BB
8 19 BREARE i L AT R AR SR . REERA TR EE, BHMAT
S TR F e K 5 FEL S SR AT , o S5k " v o TR R 2 My S A 5
7 S B R —Bat ) R, KB EE JLAEEE— SRR,
RS H B (BB HRRE B A RIS, B
SRR BAILN,  TH4E TLRIESRER TS B Ao S H (1947—1950) Fsl
T FUEEER, BT T A R E R AR A R, AR IR
AN, ARV EE LR TR DR LB SR AR, BEARE RS XN
T, BLBN A BT 00 G IR i, 16 X B BRAEE H B R, i kBT A “ B BB i &
PRSCiE BB RUER iR, HFEE WIS EM X MBS Ko BRI, 2K “ BER
WV XK B A A AP B ST B BRI A SR E R R L ta 24 4, DA 5 B
1 R IR B I o
f)&?éﬁcim%‘ﬁk,ﬂ%%ﬁﬁtﬁﬁ}ﬂ%f‘ﬁﬁﬁtﬂ — 3 T SRR e (BN B R ) Y Y
1T 25 b E 7R R B TE B RRAT R L2, X B s e, SR LR B R
A6 G, A ABE : —F RREHETE B T, — R E BT RS S, Exmgl e, 8
ARERMIFERIER . BVEIATIE WA WA A BV TR A £ B kA AT BT 2R 1889
ZHRHIT o, T L B B S, R TL RS, TR SR BB B A I8
BERTh, IR IL R R MO, BALIE 123°—124°E, 35°N FHigEH dub /KA &Y
BRI BRI/ MR I3 WA TR AR LT 35°N LABDY, B Be/H B R T R A 3%
1 33—34% MIEHKE (S8 SR B2 1 ITE 038 SIEIA 7L b A iR K s i
SIS AR Ao BRI, RITEA R, B IR i B 5N B 5 B AR %18, 5EAEIE,
AREL7KARE, PR BIRE TR RN SR BB, B— 5, REFETHREPRNG
K E BT B NME B (BNEShRIR) 33°—35°N1) & SR ik 7L s AL g 7K i
B EEA TR IL E R IRAR . BARRY, X178 B AR S AE /K , 3 3 1R
HEARIKE I BR St HERE AR, | R, RIT 0BS5S FEh RS /KE LR
FORNETS BR & 1E 33°—35°N,
TP TS i R A TR, #&#%%ﬁml&@zﬁ?yb%ﬂﬁﬁﬁu&miéﬁﬁ
Kb, AT XA TRBT ZRIEFIRER, FL b, BRAKESHSWER TN HIELS
ik, 3% BB R E R T o R T i R, T e A S SR Btk &
WRAT IR, T E MR, ST AR H 8 R A T E



1-2 85 A KBFO: FBIFARIRFIE R I 4SBT AL 81

1170 118°  119°  120°  121°  122°  123°  124° 125° 126" 127°

,\. /j .
41° ) ; 41°

i
w7 L e

=B
7w/ &’

o 2= G

1

T i Trrorrrrrers Trrers 3270
118° - 119° 120°  121°  122° 123° 124 125°  126° 127°
19 3 RMERIATL A MES A S MR DURMIR CaCOs & IXHOER |
1B WER (/50 EFUURM): 2 PIATLAMRESR; 3.8 JEETEEE CRIUETR
#KETEE) (BHEAE, 1959);  4.JTRS® CaCOs S& M (H1F Niino & Emery, 1961);
S.0BUE; 6. Ftimak,

Fig. 19. The relation between the quantitative distribution of planktonic Foraminifera and the

7

distribution of prevailing currents and CaCO; of the sediment.
1. Total number of planktonic Foraminifera (per 50 grams of driéd sediment); 2. Rare occurrence
of planktonic Foraminifera; 3. Mean bottom 'temperature for August (showing the area. of the
Yellow Sea cold water mass); 4. Isopleth for CaCOs content of sediment; 5. Warm current;
6. Yellow Sea cold water.
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' ON THE ECOLOGY OF THE PLANKTONIC FORAMINIFERA
OF THE YELLOW SEA AND THE EAST CHINA SEA

{ .
" CHeNG Tsi-cHuNe & CHENG SAU-YEE

(Institute of Oceanology, Academia Sinica)

» . (AsstracT)

In the present article, a continuation of our previous report on the planktonic Fora-
minifera of the Yellow Sea and the East China Sea, an account is given of the quantita-
tive distribution of various species and an attempt is made to correlate the patterns of
their distribution with the conditions of the environment in which they occur. All the
species discussed here have already been described in our first taxonomic report with the
_ exception of 2 addit’io‘nal species which were found as a result .of quantitative analysis
of material. Fifty grams of dried sediment from each sample was used for quantitative
analysis. : : ‘ ‘

_ There is on the whole, a basic similarity in the distribution patterns of various
species. They .are more concentrated  south of lat. 30°N., especially in the southeast '
corner of the area studied, becoming sparsgly disttibuted with increase in latitude. We
noted, however, some difference in the disttibution patterns of individual species. While -
. some specie? are more restricted in their distribution, others appear to be more tolerant
of changes in environmental conditions by being' more widely distributed. On the basis
of the extent of their latitudinal distribution covering different. temperature ranges, the
planktonic Foraminifera in this fegion may be divided into three ecological groups: The
first group comprises warm stenothermal species, with distribution. limited largely to south
of lat. 29°N., where the mean annual surface-water temperature is above 20°C and the
. mean annual surface-water téemperatute for February and August is above 14°C and
28°C respectively. To this group belong Hastigerina pelagz'm (d’Orbigny), Globorotalia
hirsuta (d’Orbigny), G. tumida (Brady), G. menardii {(d’Orbigny). var. redunca Cheng &
Cheng, Globigerina bradyi Wiesnet, Globigerinoides sp., Globigerinoides sp. A, Orbulina
bilobata d’Orbigny, Candeina nitida d’Orbigny, Globorotalia truncatulinoides (d’Otbigny),
Globigerina rosetta Cheng & Cheng',. Hastigerinella = digitata (Brady), Globigerinoides
triloba (Reuss), G. sinensis Cheng & Cheng, and Sphaeroidinella dehiscens (Parker and
Jones). These species, being mostly the rarer constituents of the group, occur in places
.with larger total population, particularly in the southeast corner of the region studied.
Their restricted distribution may reflect the relation between the frequency of occurrence
of 'species and the size of total planktonic populations; but judging from preliminary
results obtained from a study of the planktonic Foraminifera of the South China Sea,
some of these species, especially Globorotalia truncatulinoides is comparatively and pro-
portionately more abundant in the South China Sea. It is relatively bigger, having a
median diameter of 0.68 mm., as against 0.48 mm. for this region. Thus, their limited
occurrence in this region may be due to the effect of some other factors of the environ-
ment. The second group comprises warm eurythermal species, more widely distributed
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and more abundant than those of the first group. They are distributed mainly to the
south of lat. 31°N. and are also found.up to lat. 32—33°N. To this group belong
Globigerina inflata d’Orbigny, Globorotalia menardii (d’Orbigny), Orbulina universa
d’Orbigny, Globigerinoides conglobata (Brady), Tinophodella ambitacrena Loeblich and
Tappan, Hastigerz'na aequiiatemlis (Brady), Pulleniatina obliquiloculata (Parker and Jones)
and Globigerinoides sacculifera (Brady). These species seem to be .able to toletate a
slightly wider range of temperature, as the mean annual surface-water temperature for
the part of the region covered by their distribution is above 18°C, for February, above
10°C and for August, above 27°C. The third group comprises relatively cold-toleraat,
dominant, widely-distributed species—Globigerinoides rubra (d’Otbigny), Globigerina eggeri
Rhumbler, and Globigerina bulloides d’Otbigny. They are most densely distributed south
of lat. 30°N. and are found in decreasing numbers farther north. They may reach as
far north as lat. 35°N. The mean annual surface-water temperature in this patt of the
region where they occur is above 14°C, for February, above 5°C and for August, above
25°C. :

A distinct correlation exists between the quantitative distribution of species with
depth, mean surface-water temperature, salinity, grain-size and CaCOj content of the sedi-
ment ‘and prevailing currents. ,

As a whole, the total number of planktonic Foraminifera per uniform-size sample
increases with increasing depth. In this regibn where depth is an approximate measure
of distance from the open sea, the source‘arga of planktonic Foréminifera, it is directly
related to the abundance of Foraminifera. "However, here, depth is not a direct causal
factor limiting the distribution of planktonic Foraminifera. Farther notth in the region
studied, although depth at certain places is considerable, they are neglegiblc\e‘ in number.
In these places, the influence of other factors is more apparent.

Denser concentrations of planktonic Foraminifera occur in the outer shelf area where
both salinity and temperature are higher. In the inner shelf, where there is a relatively
cold coastal current, and in runoff areas such as off the mouths of the Hang-chow Bay
and Yangtze River where salinity and temperature ate rather low, they are rare or
absent. In the outer shelf, where there is an overall abundance of planktonic. Foramini-
fera, the sediment is relatively coarser than in places where they are sparsely distributed.
This is due, however, to the winnowing effect of current. The finer-grained sediments
are winnowed aside, leaving the larger-grained sediments and planktonic Foraminifera
behind. . .

In the outer shelf whete the CaCOj3 content of water is high (greater than 20—
" 40%, in some places greater than 60%), planktonic Foraminifera are present in great
numbers. , ' '

Based on the fact that the source area of planktonic Foraminifera is in the open sea,
it may be inferred that the presence of planktonic Foraminifera in this region is due mainly
to the influence -of the Kuroshio and its branches. The many ecological factors which ap-
pear to be correlated with the distribution of planktonic Foraminifera in this region are,
in fact, latgely associated with the effects of the circulating current. Since they are car-
ried by currents, their accumulation on the surface sediments is, therefore, at least, a
reflection of the conditions of the water overlying them. The course of the Kuroshio and
its branches in this region can be inferred from the. distribution and relative abundance
of planktonic .Foraminifera. From Fig. 19 it is apparent that the.distribution of plank- .
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tonic Foraminifera is mainly limited to south of lat. 30°30’N. West of long. 125°E.,
it stops short off the mouths of the Hang-chow Bay and the Yangtze River
where there is high runoff, as well as cold water mass coming down from the South
Yellow Sea. The dense concentration of planktonic Foraminifera at long. 123°—124°E.
may indicate the presence of a branch of the Kuroshio, the so-called Taiwan warm cur-
rent. The occurrence of dense population in the southern, particularly, in the south-
castern part of the region is an indication of the course taken by the.Kuroshio and its
branches in this region. Their extended distribution in decreasing numbers farther north,
east of long. 125°E., especially in the northwest, may be an'indication of a weaker ex-
tension of the western branch of the Tsushima current, the so-called Yellow Sea warm
current. North of about lat. 33°N. and up to about lat. 35°N., the few scattered
occurrence of planktonic foraminifera may possibly 1nd1cate that the Yellow Sea warm cur-
rent, if it ever reaches this part of the region, has undetgone much alteration in charac-
ter. It is noteworthy that the northern boundary of distribution of planktonic Foramini-
fera coincides rather well with the southern boundary of the cold water mass of the
South Yellow Sea. The decreasing values of the .isopleth's for the total number of
foraminifera correspond roughly to the decréasing influence of the warm current with
advance to the north. -
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Fig. 1. Hastigerina pelagica (d’Orbigny) X 70
a, b. side views: c. peripheral view
2—3.  Globigerinoides sp. A X 70

a. dorsal view; b. ventral view,



