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Oceanographical and Planktological Studies of Tuna-fishing

Ground in the Eastern Part of the Indian Ocean
By

Arao Tsurura, Takerow SaTtow, Kazuhiko HavaMma and Takuo CHIBA

The observed area corresponds to the‘ waters of divergence in which part of the
west wind drift in the South Indian Ocean turns to the north coming in contact
with the water of the coastal origin, and then these two flow northwestward and
northeastward, respectively. The result is that the line of demarcation between
those waters represents an extreme meandering caused by the relative force between
the waters and those off the southern coast of the Sunda Islands and the water in
the middle layer is presumably as deep as the central water of the Indian Ocean
(400m) .

As to the occurrence and the distribution of plankton there is some difference
between the northern and the southern area with lat. 15°5.~18°3. (st. 26—25~7)
as a line of demarcation, where the surface temperature and the salinity are very
different.

In the northern area are foundlAmp/zisolem'a bidentata, Amph. thrinazx,
Chaetoceros coavctatus, Rhizosolenia alata, Calanus darwinii, Euchaeta marina,
Scolecithriz danae, Corycaeus gibbulus while in the southern area a species of
Foraminifera, Lucifera raynaudii, Calanus robustior, Lucicutia flavicornis,

Haloptilus longicornis, Pleuromamma xiphias.
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D KSR,

KBEL. st.2, 4~7, 13, 27~32M 0341 F>T300~400m ML » LD 3 t= 8 ~12°C,
$=34.60~34.85% DK X b Ef/c KR,

DIEB a0 b it st.27D450m /8 (t= 8~ 9°C, s=34.85~34.95%), st.2900450m &
(t=8~9°C, s=34.55~34.65%), M st.300400m/E (t=9~10°C, s=34.50~34.55
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Table 2. Occurrence of the plankton

: Station |4 1, LRI NI I BN ST NIRRT RS KV TS RPS PFRITS P P B ' 2¢25 26|27 )28 729 )3c]at{32]33|3¢
Species e

COPEPODA
Calanus tenuicornis RR[RR RRIRR|RR| [RR RR|RRIRRIRR| R [RR|RRIRR[RR[RR| R | R RR RR|RR|RR|RR
c gracilis RR| RE
c. helgolondicus R [RRIRRIRRIRR| |RR| [RR[RR RR| [RR|RR RRIRRIRR|RR RR
c. darwinii ccicicicicl+|rir|RIRIR R A I T I L I I R I
C. vulgaris RR[RR . RRIR|R|RIR
c. minor R RIRR|RR| R |[RE] R RR RR RR  [RRIRRRRIRR| R [RR R RR R
c. rbustior R R[RRRRIRRIRR| R [R{ R [RR[ R |« |- |- |- CURCIR[CY- (G- Ci [RRIRIRR; + | R
C. panper RRIER| R IRRIRRIRRIRR| k [ R | ® [RR[RRIRR R RRIRIR{R|R|R|R RRIERIRR
c. plumehra RR
Eucalanus suberassas RR RR RRIR|{R|+[-|R RIRIRR/ R | R|RRI R{ R [RRIRR[RR|RR|RR
Ex. attenuatus Crslr i+ +iR|R|R|R| + |« |m|+|gr|:]: ! RRE=pa | =psqado]e s+ IR+ ] +]+
Eu. elongata R |RE| RK RE 3 RRj R )
Ea. mucronatus R [RR] RR[RRIRR[RRIRR R R RR(RR! ® [RR RRIRR + | R R
Rhincalanus  cornstus RRIRR RRIRR RR RRIRR
Acrocalanus  gracilis RRIRR|RR/RRIRR| RR[RR RIRRIR|+ | RIRR[RR|IRR| R |[RR{ R | R RR{RR{RR| R RRIRRl R |[RR| R
Aero. gibber RR| R |{RR RR RRIRRIRRFR I R{R|[R |+ RRIR|R|R|RR| R [RRIRR| = [RRIR[R| R |RR RIR
Acro. monachus RRIRRIRRIRR| |RRIRR| |RR|R|®|R RR|[RR[R|{R|R|R{R RRIR|R|RRRIRIRIR|R|+
Paracalanus reuleatns (=3 N o2 B BN R S O I Cl+|vl+]+icl+icl+t+i+]= Clrjef+i+jCi+j+i+tefc
Para. parvus RR RR| |RR RR
Clausacalanus  furcatus RR RRI IRRIR|[R|R R R{RIR|RIRR|R| + | R|RRR R RIR R'R RR
Clauso. pergens R [RR[RR[ R RRIR s s et ateslade | RIR |+ R]+]af+fclela]s]as +
Clauso. arcuicornis M R R R R RN R I N I - T P P v R B R I ol o I RV L v i C c
Calocalanus  pave RR[REIRRIRRIRRIRR|RR| + |+ | + | + | g RIRIRR[ - |+ |+ RIRIR|[+|R|R YRR
Calo. lumolasus kRIKR| [RR . RR ‘ JFR
Scottacalanus  helenge RR]
Pseudocalanes elongatys RR RR[ Irgr|®(r®| Irr'z RRIRIRIRIR R« [+jt|+]+ R+ [+ [+]+]+]4
Bradyidius ' armatus RR| RE, RR[RR|r R
Euchaeta mering coececeaiceiclcl vl +fe|+irn|+jrrl (RRlr{r|+|+|+irlcleledeclcle] s eiel~
Euch. plana RR| R R
Euch. ol f endeni E
Euch. concinna RR R RR
Euch. longicornis R|R R [RR|RR|RE| B RE
Lucicutia Flavicornis ERIRIRIRIRRIRIRRI R [+ f+ | [Ri{R|+]x|¢]alelslslnlr Ri#|+|+|RIRIR|RIR|IR
Leci. ovalis RER RR
Heterorhabdus papilliger RR| R RR RRRRIRRIRR[RR RE R RR[RRIRR RR{RR RR
Hetero. spinifrons ) RRRR|RR RR
Haloprilus orycephalys RR RR
Hato. acti frons RR[RRIRRIRR| [RR RR[RR|RR[RR + |rR RR{RR RR RRIRR
Halo. ornatus RRIRR] [RE RR[RR|RE RR RE| RR| RRB
Hala. longiconis RR| - |RRRR[RRIRR|RIR |+ |+ + | R | RIRR|RR| R [RRJRR|RE
Halo. spiniceps R RR/RR RR
Mecynocers  clans: RR{R|R|R|R|R|RE R R|R RR[ |RR[RRIRRIRR|RRIRR
Scolecithriz  danae T{Clrlel+ i RIR{R|R|R| R RRIRR|RRl R FRBEAIRIRIFIR 4 R+ [+ 4|+ ]+ ]|+
Euchirella grandicornis RR . RR RR RR
Euchi. galeata RERIRK RERRIRE
Euchs. amoena . RR[RR|RR RR| [RR[RER RR|RR| R | R
Temora discondata. RRI{RR[RE| RRIRR| ([ry[EER RR| [RRIR|+|R|R|RRl [RR[RR
Temo. stylifera RRIRRIRR{ K [R|+ |+ |R|R|rRr|ER[RR +|R|RIRR|R|4[+]R|RR RE
Lophothriz latipes R [RR|RR[R| R
Lavidocera pavo RR RRIR K RR{RE| RE
Lavido. detruncata RR{RRIRR RR{ R
Lavido. euchaeta RRRRIRR IRR|RR|R K RR| RRIRRIRR| |Rg] RR|ERIR R
Centropages  caloninys RRIRR|RRIRRIRRIRR[RR[RR RR RR RER RER| RRIRR|RR
Cen. Fureatus RR, RR| (RP RR RR
Cen. elongatus RE{RR RR
Cen. vradyi KRRKRRIRRIRR| |RR| [kRipg RRIRR[RRIR ]
Cen, gracilis R R
Cendacia. acthiopica R RE| + IRR|RRIRR| R [RR[RRIRR|R R RRy x|+ |+ | RIRRIR | R RRIRR|RR|
Can. vradyi RR R
Can. discaudata R RIRR,
Can. simplex RRI R RR{RE
Can. catula RR{RR RE RE, RRIRR RRRR
Can. curta + RR} R IRRIRR{RR RE RR RR[RR| R RR RR|
Can. vispinosa R RiRI[RRRR| » RR{RR RR|{RR[RR RR i+ 4R RR{ R R K|
Can. truncata R RR|RR| RR] RR(RR
Can. pectinata RR(RR| RR| RR R
Can. logimana RR RR R R
Can. pachydactyla RR| R | R |RRIRR RR R R RR RR|
Can. pacifica RR
Can. vipinnata RE RR RR
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Spaciss Scation |y | ol tals|elz)ia)ofuj2fizjralisfte|1a{9]20far|22]232: 2526} 27]|28]29 303 |32]33]34
Clytemnestra  scutellata RR

Cly. rostrata RE ]

Seolecithrithricella miner RRIRR

Pontellinag plumate RRRRRR RR

pontelia indica RR

Phenna spinifera RIR RR

Acartia clausi +{R|RIRRRR|R{R |+ + |+ |+ ]| +f+|+ ]|+ |R|+|+]+ |+ +]+]+ +i+ |+ F]t + |+ ]+
Acar. hamate RER[RRIRRIRR{ R | RIR |+ |+ ]+ R |RR RIR|R
Acar. neligens RR{RR| RR|{ER RR}+ [R|+ |+ |+ |R|RRIRRIRR[RR|RR RIR RR

Acar. erythrec R (RR |RR| R R RRIRR| R RR|
Acar. dance RRIRR|RE RRIRRRR| R|RR{ R+ |+ ]+
Acar. longiremis RE RR|RR| R [RRIRRRR{RRIRR|RE| R RR RRIRR R | R [RR|RR] RR|RE
Pleuromamma abdominalis RER RE| + IRR

Ple. robusta RR| RR

Ple. ziphias RRIRR|RRIR R + R + |RE| cl+ijcjcl+yc RE| C RR RR
Ple. gracilis RR[{RR| R ! R {RE| RRIRRIRR RR
Aetidens armatus [RRIRR|RER|RRIRR|R R RR[RR{RRIRR RR[RR|RR[RR| |RR|RRIRR RR|RERR RR| R
dets. giesbrechti RRl |RR RR[RR|RRIRRI R | R| R [RR RE nR| R | R [RR[RR RRRR{ R RR
Lubbackia squillimane RRIRR RR

Setellz gracilis RE| RR RRIRR RR RE
Euterpe acutifrons RR| R R

Miraciz af ferata RR|RR{RR| RE RR RR RR|RR|RRRR|RRRR|RRIRR RR|RRIRR
Copilic miravilss T+ RIR[RRIRR| R|+ |+ | R {RR[RE RR[RR] RR|RR|RR|IRR{RR| RR RRIRRIRR(RE
Copi. longistylis RR|RR RRRRIRRIRR RR{RR RER RR|RRIRR] RR{RRIKR RR|RR RRIRE
Copi. quadraia RR{ + RR| R [RR|RR RR{RR{ R RR
| Sapphirina gastrica RR RRE|RR| RE|RR{RR{RRIRR{RR{RRRRIRR RR]RR RR

Sap. gemma RR[RRIRR|RR|RR|RR|RR RR RR RR|RR

Sap. nigromaculats | R |[RR} [RR|RR| R | R |[RR|RR|RRIRR|RR[RRIRRIRR RR RR RR|
Sag-. stelleta R | RR[RR[RE RR| RR R K| RR

Sap. darwinii RRIRR{RR R R RR RR BR RR RE
Sap. opaking RR RR RR RR RRIRR[RRIRR

Sap- angusta RE RE| RR RR A

Sap. metallina RR RR|ER| - RR{RR|RE R |RRIRRIRR! RRIRR|RRRR|RR|RR| RRIRR
Coryeaens specioses RiR|IR|IR|RIRI|RR|R|+ |+ [+ |RIRIRRIR|+|RI+|+|IR|+|R|+|K|RERRRR R|IR|R
Cory. lautus RR{RR RE)| RR|RR[RRIRRIRR + I R{+ |+ |+ +{+]+|R|R[+{+F]+ RIR|+ I+ H P+
Cory. ibbulus rlr]+]+]rlr|{r]=r]+]+|r|relrrlrRR] |rR|c|+|+]+]c|clcle|cici+fcicleclctc
Cory. concinnus RRIRR; RR| RRIR| R RR RR RRIRR| R |RR RIR o BE T A
Cory. longistylis RI{R|R R [RR{ R RR|RRIRR[RR[RR RR RR|RR| R |RR| R {RR RERR{RRIRRIRR{RR{RR| R
Cory. Sflaceus R R| RRIRE[ R RR|REK RR|RR| R R {RR. RR|RR RR| R |[RR RR|RR|R R
Cory. carus RR RR|RRIRR RR|RR| R |RR RR|RR{RR RE RR RR RR|RR
Cary. ovalis RR|RR] RR[RR[RRIRR[RR RR{RR RR RR| |RR| R |RR] RR|RR| R | B
Cory. crassiusculus RR{ER|RR RE RI{RIR|R|R|R[RRRR| R|RR RIRIRR|RIR{+[R|R|R|Rj+|+]~+
Oithona plumifera cl+l+lelelclielciciclielcfje|+t+]s]+]+|+]|+j+]CcjC]jr|Cl+]+|+|R|C|IC|C
Oith. decipiens - |RR| R RR|RRIRE|R|R{RIRIRIR|R|R|R |+ |4 |+ |+ |+ |+t [t R|*|*|RIRRRRj+ |+ ]|+ |+
Oith. rovusta RR RR RR| RE RRIR|RIR|RR|R|R|IRIR|R|RRIRRRR| R| + |+
Oith. setigera rRIRRIRRREIRR R |+ |+ |+ |RiR|+|R{*{R{+|+|R]{+|R|{BR|R]+|+IR|+|F|R|+ |+ 1+
Ongaea venuste RIR|R|j+}+1+1+1ClCclCci+]|ClCi+|[+]|+|RIR|* +lcicle|cic|eci+]+jCliCiC}C
QOa. conifera RR|RR[ R |IRR| R Ri+|Rig|+iRR|R|RIR|{R|{+|+{+|+|+|+|R{K{R R} +IR
On. mediae RRI| R | R{RRIRR[RRI R{R|+ | R|IR|{+{R|R|+[R|IRRR|R| R+ +]+|C|+]+ IR RIR|[+]+]~
AHPHIPODA ’

Viblia viator RR RR RR RR
Oxycephalus  porcetiss R R RR RR RR RR

Phronima pacifica RR| RR RR{RR RR RR RR RR RR
Phronima sp. RR| RR{RR|{RRIRRIRRIRR RR|RR RR|RR|RRRR|RR|RR|RRIRRIRRIRR|IRR|RR RR RR]
Leptocotis annobus RR]

| Porascaelus  zebu RR|RR|RR RR{RRIRR|RRIRR|RR RR RRIRRIRR RR[RR|RR RR|RR|RR{RR{RR|{RR|R R
Phronimopsis~ spinifera RK| R {RR|RR RR[RR|RR RR RR

Hyperia sibagiriis RRIRR| R |RR RR|RR{RR{RR RR

Hyge. sp. :3 RR{RR|R R| RR|RR|RR{RR|RR| K |RR| R [RR|RRIRR|RR|RR RRIRE|RR|RRIRR|RR|RR|RE|RR
Anchylomera  blossevillii . RR RR RR

Seina borealis  sp. RR RRIRR[RR RRI{RR RR(RR R

Rbab brevicaud, RE

Leptocotis ambobus R R

Themisto gracilipss RR . IRR RER

SCHIZOPODA :

Euphausia gracilis RR RR RR|RR RR RR RR{R R R |[RR|RR|RR RR . KR RR[RR
Exe. githa RR|RR RR RR|RR RR|RRRR RR{RR[RR[RR| RR|RR| RRIRR{RR
Euphansia krohnii RR| ® [RRIRRIRR|RR| R RR®| & |[RRRRIRR] [RR|RR|RRRR] [RERRR RRIRR|RRIRR[R R RR[RRIRR|RR
Thysanopoda  ohtusijrons RR RR|RE RRIRR| R [RR{RRIRR|RR{RR{RR{RRIRR{RR RR{RF[RE
Thy. tricuspidata RR[RR[R R R [RR|RR RR{RRIRR|

Stylocheiron carinatum RR{RR| RR{RRIRR|RR RR! RR] RE|
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specis station 1 2 3 4 S 3 7 8 {1011} 12113114115 16]18]19120)21 |22}23|24(25]126{27 2829|3031 {32)33}34
Stylocheiron  suhmii RR R RR RR R R RR|RR RR RR RR

Stylo. spp- 23 RR RR
Siriellz thompsoni RR[RRIRR RR|RR] RR RR RR RR RR
Siri. sp. RR RR RR|RR RR RR| [RR[RR RR

DECAPODA

Lucifer raynaudii R {RR|RR[R K| RR[+ | +|R|+(RR|l + +|RIRR| + |R|R|[R |+ [+ |R|RRIRR[RR RR RR
Others Decapoda RR RR{RR|RR RR| R [RR RR|[RRIRR| R [RR{RR|RR| R [RRIR RIRR|RR|RRIRR|RRIRRIRR RR RR
OSTRACCDA RR[R|CIR{R|+IRRIR|RR|RRRIR|R|C|C{R{C|RIRR|R|CIRR{C|CC{R|C[RR|R[RR{C|{C|C
GUSTOROPODA RRI C|[C|RR R |RR|RRICC/[R[R|[C|RRjC[C|CCirR|cC|C|[R]|C|cc/c|c|C|RRICC{R|R|RR|IRR|R |RR
PLANKTON LARVAE

Fish larvae RRIRR| R R [RR|RR| + [RR|RR|RR| R [RR R [RRIRR| R |RR|RR]| + [RR| R RR| R {RR RR[RR| R |RR
Zoea RR RR RR|

Eurcilia stages R{+|c|+fc|c|clcol+|{+|+|R[RRIR|+|R|+|C[R|{+|C|RlcC|+|+]CI+|RR|+|R|+]R
Fish . eggs RRIRR[R|R|+|R|R |+ |RR|{ R |RR| R |RR! R |RR|IRRIRR| R [RR| c | R [RR[RR| R | R | R | R [RR[RR|RR|RR
MEDUSAE +{Rf+}R{R|+|{R{RIRR[R|R|R|CIRRRR|R [RR{R|+ [RR| R [RR| R | R [RR[RR[RR| R | R +
POLYCHAETA RR{RR RIR|RR| R [RR{ R |[RR{R|{ R | R [RRIRR| R [RR| R [RR]| € [RR| + |[RR|RR| R [RR|RR|RR|RR|RR|RE]
CHAETOGNATHA Ri+j+]|+]eciciccle |+ + IR+ i+ RRIC|R|+{+|-|+}+]|+|+]clcci+ ]|+ |RRRR{ +|[R |+
Oikoplenra spp- RR RjiC|+]+]+]|+|R|RRRR| + [RR[RRIRR RR| R RR| R |RR{ R |[RR| R | R RR|RR{RR|RR| R | R
Doliobum sp. RR|RR RR|RR|RR| RR RR|RR[RR RR RR|RR|RRIRR|RR|RR RR RR
PROTOZOEA

Collozoum and Sphaerozoum RR|RE|RRIRR| R |[RR|RR|RR| R [RR| R [RR|RR| R [RR|RRjRR| R [RR| R |RR[RR|RR{RR|RR[RRIRRIRR|RRIRRIRR|RR|
Aulacantha scolymantha RR{R|+ | R|R|R|RR[RR RR RE|RRIRR|RR/RR[RRIRR|RRIR R|RR(RR RRI{RR[RRIRR[RR RR
Acanthometra  sp. RR|RR{RR|RR RE RR RE RR{RR|RR|RR[RR[|RR RR, RR RR|RR

Globigerina  bulloides RR|RR{RR| R | R | R |RR|RR|RR|RE| RE RR[RR|RRIRR|RR RR|RR|RR[RR[RRIRR[RR|RR RE[RR
A species of Foraminifera RE| RR RR{+{~|C|+jcjc|+|+|rjciC{C|+|[R|+]|+|RR| '[RR RR RR
Pyrocystis pseudonoctiluca Ri+|ClC|C|lc|+iICt-|R[+j+j+]|+]C[+CJCiClCc|ClCcicciCc|Cci+]|C 'R RIR|+ ]|+
P. Fusiformis | RR RR RE| RRIRRIRR|RR] |[RR|RR RR{RR[RR|

P. hamulus cl. var inacquatum’ RR|RR

Amphisoleia  bidentata RR|RR|RRIRR[RR{RR|RR|RR RR RRIRR{RR[RR[RR|RR|RRIRR|RR[R K
Amphi. thrinax RRIRR|RR| RR R R RR RR RR RR[RR
Ceratium. extensam } RR RR

Cera. carriense RRIRR} R |RR|RR|RR|RR[RRIRR|RR{RF/RR|RR|RR|R R[RR|RR|RR RR|RR RR|RRRRIRR|RRIRR RR
Cera. sumatranum f. angulaium + + {RR RR RR|RR RR j:3 RR RR[RR RR| + |RR RR RR

Ceratinm inflexum RRIRR R BR

Cera. tenue RR] RR RE R R RE BR

Cera. karstenii RR RR|RR RR RR RR

Cera. macraceros RR RR RR|[RR RRIRR[RR| |RR[RR RR

Cera. massiliens RR| RR|RR RR RR[RR[RR[RR RR|RR[RR|RR!

Cera.. pulchllum RR|RR RR RR RE RR

Cera. pennatum | RE| RER RR

Cera. valtur RR[ [RR RR RR RR RR RR|RR '
Cera. deflexum RR

Cera. - trichoceros RR

Cera. lunura RR|RR| |RR RR RR RR RE|
Cera. contortum RR RR : RR

Cera. reticulatum IRR RR RR[RR RR

Cera. inflatum RR

Cera. fusus subsp. seta RRIRRIRR

Cera. belon RR

Cera. pentagonum RR

Phyto- plankton J

Chactoceros  coarctaius RR|RR| R [RR|RR{RRIRR[RR RR|RR RERR RR RR[RR{RRRRIRRRR
Chaeto. peruvianus RR|RR{RR: RR

Cosinodiscus  spp. RRIRR{RRIRRRR|RRRRRR RRIRR[RRIRRRR|RRIRR RR|RR RER RR RRRR RR
Rhizosolenia  alata RR|RR{RRIRRIRRIRR|RR|RR RR RR RR{RRIRR{RR|RR{RR
Rhizo. imbricata RE[RR] RR[R R RR RR RR RR RR{RR RR
Rkizo. styli formis RR|RR[RR RR{RR{RRIRR RR RE RR|RR|RR|RR[RRRR
Rkizo. Bergonii RR RR|RR RR[RR RR RR RRRR{RRIRR RR
 Thalassiothriz longissima RRRR[RRIRRIRR|RR RR RR RR RRRR RR

Th. frawenfeldii RR RR

Tricodesmium  spp. RRI R| K| RIRR|RR|CC| R [RR|RR|RRRRIRR|RRIRR| + [+ {C |+ |+ |+{clc|rR|+|R|R[RR|RR| C |RR| R

Abbreviations : C (- +very Common, €---Common, 4 < Preseat, R -erare, RR-Very rare
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14 BRI A » EHPRRS - RULOTE » FEERER Bk 7 (1)
TS24 b OMBETICT T

BRI T Ty b QMR IR 2 R U, SHESEEL THRINE LIIEFIC
750 N OBEAIET S &, BENE, BEE S, FEE ARE R, B
PRAEENE, MR, KRR, thikE, BFLHUE, M, WEEUE, R, R, 2TH
OEHFEIEY, ChEREINT T T 2o b OERHEHEINCOREED, Z 0@
b2dhY 5,

BIPE TR ST b 01 1S BTG, ¢ NEIRHAIT X bk x HBEORE B2,
PP B VR Uz b o Calanus robustior ($51T st.14~260D P B iz HE IR,
Eucalanus attenuatus, Paracalanus aculeatus,, Clausocalanus pergens, Clauso.
arcuicornis, Scolecithrixz danae (st. 1 ~5, 27~34 1 HEHE), Acartia claust,
Corycaeus lautus, Corycaeus gibbulus (5T st. 19 ~34 <& EHB), Oithona
plumifera (£HAIHREER), Oncaea venusta (SHIEIC LB BB o0 A,

BHECHRBEOZ VTS, B QRE% 2 HBEERUIIRENEHEOSTRE2HE K
A, BICRrT U, BB Calanus darwinii (st.1~4, 31~34), Buchaeta marina (st.

V774 Calanus Vo, 7t Lophothriz
78 davwingi v, 509 latipes
Iao ¥ ’ 3 T 1”
s AN
1 N\ Scolecithrix ¢ N ae] Pseudocalanus
SN danae NN o] elongatus
.\;\: I:LI(ZEOTD:’,“HZL? L. Ch P Pl Acartia
Vi longicornis (N 0 4O dange
N e ATANTE
77 %) Coryeacus - Ne oy Temora AT S e
| et speciosus i\\\ stylifera j l
7 Ewchacta - / Plcuramamma L vivd
B aarina poste . Ié xiphias DA
'-1 e j I By '/: 4
1 p 25
Calocalauus 3/4 P Do Calanus VT
. pavo 2 -1 robustior ; )
20° |- /f‘é/ 1L LT =
,&‘;ﬁ/. :)( i
Facy /] . v T -
v zo/ ” ’5 Lucicutia i
A4 A flavicornis LT
1 4474 NN
Miracia ¥ /,G‘,! N
- efferata 'f ’ éﬁ% N T Acartia
§ .
e T 1O N i neligens .
1 M .
Jd -l
R o > 4N <l
RS \L e
N A A SR SO NS B Yot | N 0 A S s Wi IO N NSNS SO S T
00" E toe 100°E (n°

Fig. 9. Horizontal distribution of capepods.
1 ~7, 25~34), R¥ Scolecithrixz danae (st. 1 ~5, 27~34) @ 3[R MEOH
dugg = b dbigic, Calocalanus pavo (st.8~21), Haloptilus longicornis (st. 15~19)
K of Corycaeus speciosus (st.10~13, 18~23) O 3k Eg L b FEMIEEHIC S BEOHE L
17 MHIBSRI(E DS Miracia ef ferata, Labidocera euchaeta (FE10M) F0d st.ll—
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0. 5am

Fig. 10, Labidocera euchaeta Giesbrecht

A, Dorsal view (8) B. Ist antenna (&)
C. Right 5th foot (&) D. Left sth foot (8)
E. Ist antenna (9 ) F. Dorsal view (@)

G. 5th pair of feet (@}

23 DfFLIBIT I Uiz, B ED S HIRGLISHR S it
HEZRD [k O FR AR I EE RO EMITHE T
BYOHEOERSKE - BOELOR&T 15°5~18°S
O B, LFHICH 5 BRBOEAIIERBE
O¥IcEITEBLL T A, BEo#gz Calanus
robustior (st.14~26, 27~29), Pseudocalanus
elongatus (st.22~34), Lucicutia jflavicornis
(st.10~11, 15~26), Temora stylifera (st.7 ~
10, 19, 24~25), Lophothriz latipes (11 (H
BEI2 D0 st.25~29), Acartia neligens (st.
8~12), Acar. danae (st.32~34), Pleuromamma
xiphias (st.20~25) 1SRRIV AT B BHIR
Utzo ZMH OHERHIIEE 3 RITRTCIEL LT
MERDRB/KIRIC L A RER2 ZCFTIERIEE
ENA,

tmm

IR T ik Phronima, Parascalus Ji08 Hyper-  pig. 11 Lophothriz latipes (T. Scott)

i EOHEBOBIURER SN2, 2O REE T 5 A. Female, dorsal view.
~ - . . B. # , lst antenna,
iTst.3,16,19,20,28 DAUTISELL FOHIRS A 12, Cu L ah foot.

UMM C13 Euphausia krohnii, Euph. gracil- D.~ ., s5th pair of Feet.

is, Euph. gibba, Stylocheron BO2~3BDO A4 3 7 AN T 2D Siriella thomps-
onii BLOBENZFDOREMLEDTHONH, ZNEHL st.3, 5, 8, 11, 20, 2850k
5 AL B DT % L R Lic, NEHTEHE Furcilian stage OHIREIERD TEH D12,



16 FAR A o CERORRIE - RILTE » THRER KGR 7 (1)

Lucifer raynaudii 125 BEEBICIR L 576 LRFERE TR 3 Nz T3 Jbi40 BRI
% ¢ shrhFT LR I0E ORIBI B RERBRICE £ 0T 5 & & NTW3, LARISTLREREL
THIET 5 2 LIz ESBCMOBRBEFRESICREL THEPCFEIN I OPBEL s0TY
728, AEHRTIZERCESTHAL, st. 8, 10, 16, 20, 24, 250K TiE—EDEREII0ME
L BRI NI,

ﬁ%ﬁ®&ﬁ§%~%ﬁé<(%@ﬂﬁmz%@%ﬁi@%@?&é%%%@%@ﬁ%éo

FERRI B I N TRNICETIZS L, B Sagitta serratodentata pacifica,
Sag.enflata,Sag. regularis,Sag. minima, Sag. hexaptera R ¥ Pterosagitta draco
iz DXERERE S U, st 5T, 26~27 DFR YRR T S8 (FE2000 A, 1) HEL LTS

RT3 Atlanta, Cavolinia, Diacria, Clio, Styliola, Creseis “SDMEL TR
Uteps, e Atlanta, Creseis MO HIMEE L L st. 8, 16, 19, 28 WA B
N7

MEREILERTCIE D A0, Fai P IAT DI T RIS O R R O IID BRI s Tz, — B0 B
TR FOTF 2B 0 st. 5, 8, 16, 20, 23, 25, BOFRTH 21,

@E@%T@ﬁ%@ﬁﬁ%ﬁi%ﬁ@%fyCﬂ%®ﬂ%ﬁ%5%ﬁﬁﬁ%ﬁbﬁé@@ﬁ
ILEEO—BEOEEED Amphisolenia bidentata, Amphi. thrinax T, JiZ L st.10~
QADE G L TSRO L, B st. 1~8, 4~34DILBIHRICOADETIED 503
HIR L2,

R OO BRI i TR T, BB 0REICE X3 Chaetoceros coarctatus,
Rhizosolenia alata, Rhizo. styliformis Z/ADED st. 8§ — 200 b I IR LT,

w0 Tricodesmium 13 &MECHE Shions, st 7, 20, 24, 250HRIRIBEICS
BHBE L.

ERLOTEICESR U EBOAKILE FE S5 v 7 b OFTREE T £ £ 853 ORI
72 b, Akshic Calanus darwinii, B/k#ic Euchaeta marina, CIKIEIT Tricodesm-

ium sp., Lucifer raynaudii, Ple-

Table 3. Differences of the distribution of uromamma riphias, D7KIRIC Hal-
various species according to different .z . .
¢ P 9 optilus longicornis, Calanus rob-
surrace water masses.
e ustior, E/kKBRICEFLEEDO—FE, T
Species : A -1 C D E E . . .
=R re 7 P 4
4 species of Foraminifera RR | RR | + N p " 7K BRIT Haloptilus longicornis,
Amphisoleni. bid. . 2 3 =
mpsoleia  denato RR | RR Calanus robustior SOOI L
Chaetoceros coarctatus RR RR RR . | o A -
Chaeto. peruvianus RR RE ’ @ 15 F};\J X &i q”gﬁ‘ Z:C H:ll IJﬁU é: L/ L %Z}<;EE }f
Rhizosolenia alata RR RR ’ N g
Rbizo. Bergonii RR | RR RR | RR Bt Lg%, UL LT & o Tk R
: RR + + RR ] Tk I & A ¥ rly e FEEDI) T
Lucifer raynaudii RR R c + R+R RRR /\kL—EOD ﬁg/\%t’) 9 ’ [NZI\L[E - Eé/ﬂ&l v 71—
Acartia lanae & o N 2 R s s
Asar. :Z;igens R R + 77 /:7 ]\ /@mﬁb>a‘9/)ﬁ’o ,fﬁ’JZJi
Calanus darwinii [+ [ R g P - 3 - <
Cal. robustior RR 3 + + ® + 7j<i/EE C %‘— 7:[/:\(1 N &i B%%%]_ki}ﬁ B 3 D & 0\
Rkincalanus cornutas RR RR PR ~=7 "
Pseudoralenus elongatus RR + E @ 7 7 :/ ﬁ }‘ .y 0) 7{11%]1)32(7; :,H:‘lEB_ L/ ‘]: /%1\
Lophothriz latipes BR 5
Exchaeta maring + c¢C + ;AE : » T3 F 5l
Lacicutic Flavicornis R : R—q-R ' R+R 7b>m.u® b ‘z/l’ 7‘}(1%}) & E - &J 77
Haloptifus lomgicorn: ):§:4 + 2 N 2 e ) T=ELM - R SE G
Scolecithriz d:wzeo i + + I!: R R“K\ ;R 7 }\ - O)iﬁ%ﬁﬁ&;ﬁ < fKJéM L/ L /{\Hj;ég\i%
Temora stylifera RR | RR s >
Pleuromamma ziphias RR é R RE R /Ll/ \J:. [?h}é]‘ &D B 7&1 As L N o}
Miracia ef ferata RR RR RR
Corycaens speciosus RR R + R R RR ’{%?ﬁ,ﬁu Ff[g 7‘1’- 70 :j :/ 7 l\ :/ @%ﬁ ;j: ]J\,-iJE
Cory. gibbulus [ c [} + RE KR )

CRBERE U THIICK 5 2 HED R



A PEERREEIRS OBIL N 5 v 7 b DRI DN T 17
D BB DS, KIMC DILBIT Y A IS5~ 18 /KR LIRS OEOE VWRT,
S0 MNoGHOBRBELOTHALDEBET S, '

A ETIEC, R#E& D Lophothrix latipes WILsON DT /“\TEEP@ %, E{éf‘{”im-—*
Biefmal, BEgERy, BEELPET 5, AIAMITERL Y72 h RIERETEHELRS .
RS HEI» 55 5, BIAS EBEIOLIZ4 1 1 ThHi,

e I 2 3 4 5
PHARR es 74 70 5 3 =100

e 12 3 4 5
BED 237 17 10 04 =100

RIEEEH» L, BE H e B Bl E2480 5 720, AEHEEO RN 285, FEENEA
§”rm/\w‘£~(“72> Bsh, NEEH 2, 3 BN BUE D/ N2 E T 5, EHENE 3 i 502 ) EEHER
, R =/Nge2B L, Ao~ o il hMeEL, siicPE2E T 5, I
0)(7&,5%@2 4~7 9emTh A, AMIZ T. ScorT 13 Scolecithriz BITAINTIH SARS (12 %
Lophothriz [BE L7z (BB 78 WOLFENDEN (3R 308 L, Scolccithriz acutus 73
LEEE L Lichs C. B, WiLsoNiz#E 4 308 U Lophothriz latipes = L1265 DTHE S,

Labidocera euchaeta OMEHEIZEIORITR LT,

15 c3

AHFERIZEE 1 > RFEEOTERER O h A4 —2 5 ) 7EEEIC Y 2T 2 ZOREK E HE

ULo2dbk U, ZizZ gk s ISR 2 Y 5 2t J‘H»:} L, b DK IK
A ZHBHRIME DK & OHOB IO REIRICE {3 UV IgTT LI A2 K9, i,
R (400m DIER) DK A v REEFRIKOBRIHCHEA T2 L 5 Th 5,

7T b O HBRIR I O AR 713:{%""@]5"/1812@2 (st. 26~—25~—7) T ELTAEIC

Z/OEEVED N5, E’\DEJLS’T{S/ﬂi@E 3 Amphisolenia bidentata, Amph. thrinaz,
Chaetoceros coarciatus, Rhizosclenia alazfa Calanus darwinii, Euchaeta marina, ‘
Scolecithrix danae, Corycaeus gibéu}us BRI T EHILRE O —FE, Lucifer

raynandii, Calanus robustior, Lucicutia flavicornis, Haloptilus longicornis,

Pleuromamma xiphias Bl E NIz,
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