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Fig. 1 Sampling stations in the northern part of Okinawa Trough, isobaths in meter
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FRF2UBTEHEN 2% SMEBMBRTERNERM(EK D, Ho
Hyalinea balthica, Caribeanella depressa, Cibicides praecinctus, Planulina wuellerstorfi
M Melonis affinis ¥IERf k. ENEFRSEERDHE 150 — 500m K HE H
P(E2b), HATEBMRAKRERKKME. FEF3HEBATEFEN85%. 6 ME
BT X—AF(FE ), Hrh Globobulimina pacifica, Globocassidulina subglobosa i
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Tab. 1 Varimax factor loading matrix of benthic foraminifera in the northern part of Okinawa Trough

R EET EHT2 ER/T3  EETA4
Ammonia spp. " 0.9592 0.2016 0.0047 -0.0124
Bolivina robusta” 0.9921 0.0123 - 0.0129 -0.0157
Blimina ssp. " 0.9019 0.2415 —0.0389 0.0675
Caribeanella depressa®’ —0.0738 0.9505 —0.0861 0.0095
Cassidulina carinata® 0.5136 0.7749 0.0271 —0.0331
Cibicides lobatulus” 0.9864 -0.0742 0.0328 0.0959
C. margaritiferus" 0.9894 —0.0231 0.0316 —0.0444
C. praecinctus? —0.0033 0.8762 0.2844 —0.0593
Cibicidoides spp. " 0.9319 0.0828 0.0332 —0.0285
Dentalina spp. ¥ 0.0452 0.2714 —0.0555 0.1912
Elphidium spp. " 0.8089 —0.0004 0.2661 —0.1106
Globobulimina pacifica® —0.0189 0.0864 0.9985 0.0173
Globocassidulina subglobosa® 0.1063 0.0348 0.9878 0.0742
Hanzawaia nipponica" 0.9755 0.0708 —0.0548 0.0011
Hyalinea balthica” —0.0345 0.9691 —-0.0101 —0.134
Lenticulina carlar® 0.9831 0.1264 0.0111 0.0019
Martinottiella okinawaensis? —0.0021 —0.0512 -0.0157 0.9976
Melonis affinis? -0.1782 0.7908 0.2948 0.0673
Nonion spp. " 0.7398 0.0525 -0.0322 —-0.0813
Oolina spp. * 0.9727 —0.0079 —0.0108 —0.0801
Oridorsalis tener® 0.0012 —0.0401 -0.0331 0.9983
Pararotalia nipponica® 0.0409 0.1392 0.4471 0.4342
Planulina wuellerstorfi” 0.5627 0.7982 —0.0157 —0.1094
Pseudorotalia indopacifica” 0.9933 0.0369 0.0583 0.0179
Pullenia bulloides” 0.6693 0.3189 0.0612 0.0458
P. quingueloba® -0.0561 —0.089%6 0.0777 0.974
Pyrgo spp. " 0.5702 0.1449 —0.05% 0.0204
Quinqueloculina spp. " 0.9864 —0.0266 0.0273 —0.0647
Russiella spp. ? —0.0055 0.1985 0.6192 0.5933
Spiroloculina communis® 0.0488 0.2066 -0.0754 0.0323
Textularia saggitula" 0.9892 —0.0341 0.0069 —-0.0514
Trifarina spp. *' -0.0317 -0.2044 0.6352 -0.3152
Triloculina spp. " 0.7505 0.4532 0.0384 0.2097
Trochammina spp. ¥ —0.0092 —0.2095 0.1471 -0.329
Uugerina dirupta® —0.0819 —-0.2251 0.6623 0.9677
Uvigerina spp. " 0.9237 0.1927 ~0.0072 -0.0214
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MNAFAHMERE, M EEFSHRABENKEEE ST REERFHHELHE, #
BRIt EERFY PHERALEN AR EEDKARENER. B,
¥ AR KEAAE FLARREARFEKMKERSS 4 NS

BERAXEKAEG(ERFD  FESHAKE 00— 150m HFEREX. B
RENEREKEBHRIKNERERKOEASK(HRY, 1984). EHEEBFHD,
2= B9 W B BB K R Pseudorotalia indopacifica, Cibicides margaritiferus #1 Textularia
saggitla (3 5.56%, 1988) FIE B $H4F Bolivina robusta, Uvigerina spp. (Qvale et al.,
1985), Lenticulina carlar (Miao, 1993) ¥ 8/R T HAIERAT. o, ERIGERMEK
4+ Ammonia spp., Cibicides lobatulus, Quinqueloculina spp. H Hanzawaia nipponica
LRBRTERENERMN. XEHEAXRZBIRY FHRAEAR L HUES R HEANE
#. BRZEMNBKMHIEERS FRRERYESRS. HHHX 100 — 150m B3
B B W 98 B K T R 2R X A IR AR K

BHRAREEKAG(EEF2)  FELHAHE 150 — 500m ) 5 K52 XX 05
. HokERKATEHFHRIK(HRE, 1984). EX—445H, WKF Hyalinea
balthica M@K Fh Caribeanella depressa R BBIM AR EBEKHRESF X—HRE
7 5 45(1988) B A R — B Y. Behh, KB B Cibicides praecinctus, Planulina
wuellerstorfi, Melonis affinis’ 1 Cassidulina carinata L 2B EHREFREZR KN EEAH
4. b Cibicides praecinctus B E M F WM.  Planulina wuellerstorfi J& X F-HKIE
3500m (Douglas et al., 1981) FI&G ¥ /K 1500 — 3200m (Miao, 1993 By HIR%E,
1992) EEKAKNESF, [ X E—E L F (Schnitker, 1980; Arnold, 1983).
Melonis affinis 2 )\ 1400 — 2 400m % 2 7K H #94X, F Fb (Burke, 1981). Cassidulina
B—fh A R 9 2KI(Qvale et al., 1985), XEBREAXENBHEKRERK
MEESF, TRENMNMIHZKEEEOESR.

BUMIRATREKAG(EERT 3) FELAFEARXKE 300 — 800m /) fifi X,
HAKRRFEGHI K EREERIK B EK. Globobulimina pacifica Hl Globocassidulina
subglobosa AR GHREDF. Globobulimina ZE KFEHMARAKE KT H#RBERY R
B EHI5HE( Altenbach et al., 1989). G. subglobosa Rt Rtk Hfb 3 5iF % AR B R
BIKAA XK. KFH G subglobosa E KEE R A G P KAXEPERNEEKPEE
(Schnitker, 1980), 7rE) A% H 2 B K B K B A F (Corliss, 1979). sk, H5F
HEMREE KK Trifaring spp. R SHMERNTERYRETHXH A A LR
(Hermelin et al., 1985). A[|, AX+$EXKHAEAESRKANKE. KEARERE
BEX.

BEUMRAFEKAEG(FHTH FESMERRIKE 700 — 1 050 m¥ftis T ##0
RERX, HKERKEAFAILATFHEMNERK. EBERMAFLRARY BB HFEKE
&, Hrp Oridorsalis rener 75 ¥ /KR 1200 — 2 600m 3 2 7K HF i b5 & (B AR S,
1992), Pullenia quinqueloba & 7§ At & F 2 B & B 7k B (2 500 — 3 000m) B9 F 2 F
(Burke, 1981), Martinottiella okinawaensis ) Uvigerina dirupta B2 w43 ¥ # Jis SR A0IE
KERI(ER S, 1988), A1, ZEMAELRAR SHKAERRTELE BN, BERAE
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ERTRA, AR ILBRRENEYFHEHE RN G RE T B AR
HAWRKARER. BERBEFMIER, THEMBIRATEBERA4MTEK
PR T BRI FL A B S A A A AR ME. KB AR BRE X R T LR RN E
BAFERRKRLENEIHERRE BKAFREN 4 NERELRAS, HbhREBY
MEANEBKFREONT 150m XKFE)WBFMA 18 4, Hh EEH Pseudorotalia
indopacifica, Bolivina robusta, Cibicides margaritiferus, Textularia saggitula, Cibicides
lobatulus | Quinqueloculina spp. %; RFRBW R KERKIFFHE( 150 — 500m K )i
BR#E A, Ho X E 4> F4F Hyalinea balthica, Caribeanella depressa, Cibicides
praecinctus, Planulina wuellerstorfi ) Melonis affinis %; REBEMHEZAVIEKAF B
(300 — 800m /KHF) A 6 1 BFk, HpRFEME Globobulimina pacifica, Globocassidulina
Subglobosa ) Trifarina spp.; B RIFEEKHE(700— 1050m KIE) b 4 B R,
K tr & MR Oridorsalis tener, Martinottiella okinawaensis, Pullenia quingueloba
Uvigerina dirupta.

58 % X ®

ESEF. 1988, RE|EAPHALBMME AR, BEHR(EE), 52145,

BRM, 1984, B¥RPEER, 21 17920,

WRARE, 1992, @SSR ERR, FOEEAEER(#FS), 119140,

Altenbach, A. V. et al., 1989, Life Sci. Res. Rep., 44 255—269.

Arnold, A. J., 1983, J. Foram. Res., 132): %0 —9%.

Burke, S. C., 1981, J. Foram. Res., 11(1): 1—19.

Corliss, B. H., 1979, Marin. Geol., 31: 115—138.

Douglas, R. G. et al., 1981, The Oceanic lithosphere(The Sea, 7), Wiley—Interscience(New York) , pp.1233 —
1327.

Miao Qingmin, 1993, Mar. Micaopaleontol., 22:1—32.

Qvale, G. et al., 1985, Mar. Micropaleontol., 9 469 —488.

Schoitker, D., 1980, Annv. Rev. Earth Planet. Sci., & 343 —370.



14 FEME WABHILBERBIRY T IRASE LR NBTR 35

RECENT BENTHIC FORAMINIFERAL DISTRIBUTIONS
IN THE NORTHERN PART OF OKINAWA TROUGH

Li Tiegang, Cang Shuxi, Yan Jun
(nstitute of Oceanology, Chinese Academy of Sciences, Qingdao 266071)

Abstract Numerical analysis of benthic foraminiferal relative —abundance data from
92 surface samples taken from the northern part of the Okinawa Trough (113 —
1156m; 126°58.717 — 129°9.06" E, 28°41.75’ — 31°40.56’ N) in May of 1992
distinguishes separate thanatotopes and faunal assemblages related to the four water
masses present within the depth range of the samples. Four significant factors identi-
fied by the R—mode factor analysis based on 36 species, account for 68% of the to-
tal variance.

Factor 1 accounts for 41% of the variance. Eighteen species belong to this
assemblage. Pseudorotalia indopacifica, Bolivina robusta, Cibicides margaritiferus,
Textularia saggitula and Cibicides lobatulus show the highest scores. A depth plot of
the factor scores demonstrates that all significant scores are for samples taken from
waters between 100 — 150m. Therefore, this assemblage is particularly associated with
the Kuroshio Surface Water (KSW).

Factor 2 explains 12% of the variance. Eight species have significant positive
loadings on this factor, and the strongest loading being shown by Hyalinea balthica,
Caribeanella depressa, Planulina wuellerstorfi and Melonis affinis. The factor scores
show that the significant positive values are typical of the 150 — 500m interval,
approximately the depth range of the Kuroshio High—Salinity Water (KHSW).

Factor 3 accounts for 8.5% of the variance. Significant positive loadings are- shown
by 6 species. Among them Globobulimina pacifica, Globocassidulina subglobosa and Trifarina
spp. are the most important components o this assemblage. The factor—score plot
shows that all significant scores are for samples taken from waters between 300 — 800m,
corresponding to the Subarctic Intermediate Water (SIW).

Factor 4 explains 6.5% of the variance. Four species of Oridorsalis tener,
Martinottiella okinawaensis, Pullenia quingueloba and Uvigerina dirupta have strong
loadings on this factor. The plot of factor scores shows that this assemblage is best
developed within the Okinawa Trough Deep Water (OTDW) in the 700 — 1050m
depth range.

Key words Benthic foraminifera Assemblage R —mode factor The northern part of
Okinawa Trough



