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Oceanographical and Planktological Studies of the Tuna-Fishing Grounds
in the Middle Part of the North Indian Ocean

By

Takuo CHIBA, Takerow SATOW, Arao TSURUTA
Osamu HIRANO and Shozi TAGAWA

The training vessel "SHUNKOTSU-MARU" carried out oceanographical and
planktological observations at the tuna- fishing glounds in the Indian Ocean from
December 1954 to January 1955.

Observed area is, in nature, a transition part from the North Equatorial
Current to the Equatorial Countercurrent and it appears that depth of the
discontinuous layer becomes shallower progressively westwards and southwestwards,
as the result of a wedgewise overlying of warmer surface water on colder water
of the middle layer. Gradient of temperature between both layers is considerably
sharp and the surface water mass has a range of temperature from 25 to 29 {(°C).

Concerning the salinity, there is no particular appearance.

Collections of plankton were made at 25 stations by the Kitahara quantitative
net (25cm in diameter, Im in length and stretched with bolting silk XX[6) drawing
from 150 m-depth to the surface.

In the present paper we cleared as following : 252 species of zooplankton are
identified during these observations (Table 3).

The most abundant animals were Copepods (117 species) and next came
Dinoflagellata (42). Besides them Copelata (23), Chaetognatha (13) and Infusoria

(9) were occassionally observed in abundance.

From the view point of occurrence of Copepods, the dominant species are such
as, Calanus darwinii, Eucalanus subcrassus, Rhincalanus cornutus, Oncaea
venusta, On. media, and Githona plumifera.

The species found in the reproductive period throughout stations were the

following 47 ones :

% IKEEFETHISEESS B2 B
1) BTS00 1IA  AAKESSKEAS (BlF) i



292 FrEe Iz « EIRIGET - BRHIETAE - SR & - TG RIKEEITE 6 (3)

Calanus helgolandicus, Cal. tenuicornis, Cal. minor, Cal. darwinii, Cal. vulg-
aris, Cal. robustior, Cal. gracilis, Eucalanus subcrassus, Eucal. mucronatus,
Eucal. attenuatus, Rhincalanus cornutus, Acrocalanus gibber, Acro. gracilis,
Paracalanus aculeatus, Paracal. parvus, Clausocalanus pergens, Clauso. arcuicor-
nis, Euchaeta marina, Gaetanus armiger, Hetrorhabdus papilliger, Scolecithrix
danae, Haloptilus ornatus, Labidocera detruncata, Pleuromamma abdominalis,
Pleuro. gracilis, Pleuro. xiphias, Lucicutia flavicornis, Luci. ovalis, Acartia
danae, Acar. neligens, Copilia mirabilis, Microsetella norvegica. Micro. rosea,
Sapphirina intestina, Sap. gemma, Sap. stellata, Sap. nigromaculata, Oithona
plumifera, Oncaea venusta, On. conifera, On. media, Corycaeus speciosus,
Cory. lautus, Cory. gibbulus, Cory. longistylis, Cory. flaccus, Centropages

Sfurcatus.
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Fig. 1. Observed area and stations.
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Table 1. lnvestigation period and hydrographic conditions.

Station Trans- | re &) Salinity (%) {piank:on!
- — Date VWeather | parency: i i !
No.| Lat. Long. (m) Om | 25m | 50m | 75m | 100m ; 125m 180m | 176m 0 25 50 75 100 125 150 175 No.
17 | 5°37 N81°07' E| 11 Dec.! 54 — — 27.45 — — — — — — — — — — — — i — — 1
18 | 430" N'77°47' E| 13 — — 27.60 — - - — — — — - — — — — — — — 2
19 | 0°43" $i74°36' £| 15 B 23 27.40| 27.00| 27.00| 26.98| 27.04! 21.92| 15.03 — 35.25535. 482135. 552,35, 29 1|35, 333135. 408 — — 3
20 | 1°13' S[73°20' E| 16 B 22 27.10] 27.17| 26.94 26.94] 25.44. 19,33 — —|36.346135. 191/35. 240'35. 320|35. 37035. 323 - — 4

1197 5(72°03 E| 17 C 19 27.10| 27.26| 27.25| 26.48| 24.99] 18.37 — —|38.34935. 328[35. 355,35. 3£0[35. 165(35. 239, — — 5
22| 1°08! $171°15 E| 18 C — 27.07) 27.32) 27.31| 27.38| 22.04| 18.62| 16.61 —(35.08135. 261135. 304:35. 322/35. 325/35. 186(35. 124 — 6
23 | 1¥46' S171°01" E| 19 B 23 26.95] 27.09| 27.08| 25.07 22.41| 21.44| 18.92 14.99|35.213(35.287|35.504{35. 290(35. 357|35. 302|35. 145 — 7
24 | 2°41 5(70°35' £ 20 C 22 27.22) 27.00] 26.59| 25.41j 22.88 19.73]  — —[35.06335. 149|35. 340/35. 406(35. 37035. 170]  — — 8
25 | 2°15' $770°317 B! 21 B 23 —| 27. 19| 26.82 22.86| 19.33 17.03 — —135.075[35.214|35.376(35. 228{35. 100/35.097.  — — 9
2 | 2°21" sl70f a4l £ 22 R — 27.08| 27.03| 26.47| 22.92| 20.19| 17.49 — —|43.054(35. 148/35. 24235, 310/35, 32¢/35. 220 — — 10
33 | 2°12! S167°55' £| 6 Jan.’55 B 26 28.20| 27.64| 26.78| 24.66| 20.98 — — —[35.020[35.014(35. 143|35. 236|35. 186| — — — 11
34 | 227 $168°33' E| 7 B — 27.85| 26.80| 26.17| 22.83| 20.42 18.44 — —|35.083[34. 967(35. 20035. 332|35. 075[35. 090 — — 12
35 | 3°02/ S|68°10" E| 3 C — 28.00| 27.08| 22.45| 20.85| 19.92" 18, 15| - —134.939(35.989'35. 325(35. 138[35.025(35.022 — — 13
36 | 2°28' S68°01 E| 9 B 23 27.90] 27.74] 26.25) 21. 14 20.69] 18.86| — —'34.975135. 090135, 200|35. 262 35.26035.264’ — — 14
37 | 32197 sles” 19" £ 1o B — | 27.85| 28.24| 21.43| 19,55 18. 11| 17.04 — —35.01135.04C[35. 225/25. 21€/35. 217 — — — 15
38 | 4°3% Sl68°58" £ 11 B — 27.90| 26.98| 26.18| 18.63] 15.66| 15.31 — —134.97534. 966(35.085(35. 120|35. 211(35. 12535 135 —| 16
39 | 3°12/ $168°00" B 12 B 33 28.20| 28.22| 26.31| 23.68; 0.46| 19.10] 17.35) —134.952[34.964|35. 153|35., 12435, 056[35. 158 — — 17
40 | 3°10' S167°59 £ 13 B — 28.40! 28.59| 24.69| 21.69| 20.96| 18.22| 16.47 —|34. 83034.993|35. 244/35, 214/35. 135/35. 200 — —| 18
411 3°17 $67°43' £ 4 C — 28.31| 23.65| 21.63| 18.86 17.67] 17.78 16.18 —|34.697[34. 992135, 262(35. 241 35_13735.ISZi — — 19
42 1 2°48' $69°37 E| 15 C — 28.£0| 29.03| 23.30| 20.38! 18.86 17.59| 16.30] 15.12/34.78334.966/35,213(35. 22¢(35. 207/35. 20835, 129/34.950| 20
45 ' 2°31 S170°19' E| 15 C — 28.12| 28.04| 27.21| 23.39| 20.00| 16.80| 16.07| 15.1335.034/35.038(35.049/35. 30¢|35. 186/35. 184/35. 177135. 140] 21
46 | 2°217 5[70¥5¢' E| 16 B — 27.92) 28.31f 27.87| 26.21| 23.58! 20.15 17.45 —|34.921{34. 924/35. 025|35. 240[35. 265/35. 186/35, 160 — 22
47 | 2°02/ S|71°33 E| 16 C — 27.88) 28,02 27.89| 27.09 23.78 19.58 15.46 .009,35.011|35. 110/35. 227|35. 365(35. 24235, 106|35.052| 23
48 | 1°48' 5[72°08 E‘ 16 C — | 28.07| 28.34| 26.87] 25.82] 21.25| 18.38 17.53 .921‘34.983‘35.225‘35.50’; 35.313[35. 170[35. 034 —| 24 ‘
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Fig. 2.Horizontal distribution of temperature and salinity.
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Fig. 3. (A) Vertical distribution of temperature.
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Fig. 3. (C) Vertical distribution of temperature and salinity.
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Diameter of diwiding call -rvor 4o R SRR, BRI 3, FEUR O FEAS 8

Total length ----o 1067 4. bo BHMEOHRSEIR Uz b D, Calanus

darwinii, FEucalanus subcrassus, Rhincalanus cornutus, FEuchaeta marina,
Scolecithrix danae, Lucicutia flavicornis, Oncaea venusta, On. media, Oithona
plumifera, i1z Ceratium tripos var. atlanticum, Cer. macroceros, Cer.
pulchellum, Cer. inflexum, HiFtgi#EETI1E Otkopleura longicauda, Oik.
Fusiformis, Oik. rufescens, Stegosoma magnum, LFE Tk Sagitta enflata,
Sag. bedoti, Sag. serratodentata pacifica, Sag. regularis, Sag. minima, FFLH
M1z Globigerina bulloides B IS T3 Acanthometron pellucidum Tdh-D12,
R UEN T O IR CRIERE O X 2 e L 2 FE 2By o 5 & 5 BRHEIRA &R
D HNIEH DI, PICHEERIICEE S 3 AT N gl 2 7, BEEOEI 2RI EHE2EDL )

Th bo
Table 2. Diameter of eggs and length of spermatophore,
Species name Diameter of eggs Length of spermatophore
o (in 1) (in )
Calanus helgolandicus 140—170 400— 440
Cal. tenuicornis 140—170 — ‘
Cal. minor : 140—200 : 250— 310
Cal. darwinii ‘ 150—200 300— 400 f
Cal. vulgaris ; 140—170 400— 500
Cal. robstior j 80—110 700— 730
Cal. gracilis 100—170 -
Eucalanus subcrassus 140—200 — ‘
‘ Eucal. mucronatus 140—160 — !
Eucal. attenuatus ; 100—180 | — ?
Rhincalanus  cornutus 140—180 1300— 1400
Acrocalanus  gibber ‘ 100—120 —

J— 16 J—



A4 v FREEFREE D~ 7 a B 0mBRT L LTS5 7 P ieonT 301

Acro. gractlis 30— 40 —
Paracalanus aculeatus 30— 50 —
Paracal. parvus 30— 40 —
Clausocalanus pergens 90—110 300— 350
Euchaeta marina 300—350 £00— 700
Gaetanus armiger 140—200 —
Heterorhabdus papilliger — : 600— 700
Scolecithrix danae — ’ 1000— 1200
Haloptilus ornatus 80— 140 —
i Labidocera  detruncata — | 140— 200
' Lucicutia flavicornis 60— 70 1 300— 750
Luci. ovalis — 700— 770
Pleuromamma abdominalis 150—200 —
Pleuro. xiphias 140—200 —
Pleuro. gracilis 80— 140 —
' Acartia danae — 100— 130
| Copilia mirabilis 70—100 —
Microsetella rosea 40— 5O —
Micro. norvegica 40— 50 -
Centropages furcatus — 500— 600
Sapphirina  intestina 70— 100 -
Sap. gemma 25— 40 -
Sap. stellata 60— 90 -
Sap. nigromaculata 60— 80 -
Qithona plumifera 70—110 -
Oncaea venusta 40— 60 160— 180
Onc. conifera 40— 80 -
Onec. media 50— 70 -
Corycaeus speciosus 70—100 200— 250
Cory. lautus 100—140 -
Cory. gibbulus 40— 60 140— 160
Cory. longistylis 140—160 200— 250
Cory. flaccus 100—170 100— 120
VI 4% =
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HUE (9F) Th o
; %iﬂkﬂ@@[ﬁf_ﬁé&i Calanus

darwinii,

Eucalanus subcrassus, Rhincalanus

cornutus, Euchaeta marina, Scolecithrix danae, Lucicutia flavicornis, Oncaea
venusta, On. media, Oithona plumifera 5T, WEHTIZ Oikopleura longicauda,
Oik. fusiformis, Oik. rufescens, Stegosoma magnum, EEHE T3 Sagitta enflata,
Sag. bedfordii, Sag. serratodenata pacifica, Sag. regularis, Sag. minima T»
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Table 3. Occurrence of the plankton
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BKGENTH 6 (3)

' Spe‘a;%\me Stat&; 1 2 | 3 4 5 6 7 8 1 9
PHYTO-PLANKTON
Merosira sp. RR |
Ethmodiscus Gazellae | i RR
Coscinodiscus excentricus RR | RR RR | RR
Coscino. radiatus i
Coscino. subtilis ;
Planktoniella sol RR R R R R R R
Asteromphalus hepaticus
Asterolampra Grevillei RR RR
Gossleriella tropica ‘

Stephanopyzis palmeriana RR RR RR RR
Dactyliosolen antarcticus ‘

Guinardia flaccida i |

Rhizosolenia alata RR!RR RR RR RR R | R | R | R
Rhizo. calcar-avis "RR RR  RR | RR RR
Rhizo. styliformis CRR RR | RR | RR RR | RR
Rhizo. Bergonii R R+ @ + o+ + + + +
Rhizo. hebetata f. semispina R R ‘ RR ' RR 'RR

Rhizo. acuminata R R + L R R + 4- R
Rhizo. robusta "RR RR RR RR!RR R RR| R | R
Rhizo. imbricata RR | R r

Rhizo. cylindrus ‘ j

Bacteriastrum Spp. ’ RR
Chaetoceros coarctatus ' RR  RR | R R R R ! RR R +
Chaeto. lauderi

Chacto. af finis RR ' RR RR |

Chaeto. laciniosus i ' . RR

Chaceto. distans? ;

Chaeto. peruvianus 'RR { RR | RR RR | RR | RR | RR
Chaeto. CONCavicornis?®

Chacto. atlanticus var. neapolitana RR RR 1

Chaeto. MESSANENSLS : : "RR

Chaeto. Lorenzianus ‘ R R ‘ !
Hemiaulus membranacus ' RR RR '
Cerataulina compacta :

Cerat. Bergonii |

Thalassiothrix longissima + - C -- + R + R +
Thalassiothriz Frauenfeldii

Nitzschia seriata RR R 'RR
Tricodesmium Spp. R R | R R R RR + RR R
DINOFLAGELLATA ‘ i 1

Ornithocercus magnificus ' RR 'RR RR j RR
Ornitho. serratus : RR | , R  RR RR
Ornitho. splendidus j ‘! RR RR RR | RR
Ceratium gibberum RR | RR | RR| R "RR
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10, 11 | 12 . 13 i 14 ‘ 15 . 16 17 | 18 19 20 | 21 . 22 @ 23 , 24
'RR . RR | RR
' R RR RR | "RR RR RR RR RR
RR RR | | | ‘ : |
‘ | RR o
+ 4+ R, R R 4+ 4+ 4+ 4+ L+ 4+ o+ 4+ R+
. RR| L
R | R | ' RR RR|RR RR RR' | :
| RR | RR "RR  RR RR RR
RR | . RR | RR' ~ RR | RR R R
'RR RR "RR RR | R R | |
: RR : R |
R+ R, + 4+ +  RI+!+ R | + 1+ R R R
R R ®R/R R R R R + + |+ + R R R
RR/RR' R , R /RR| R -  + , R . C - 'RR RR RR RR
R+ |+ = e "R R | + R
| 'RR RR RR |
R !+  +  +  + 1+ —| 4+, ¢Ccl+ '+ R R R R
RR RR, R RR/ R R RR! R/ R R | R R RR RR'RR
RR | RR ! RR ' RR | R RR | ; 'RR | RR
RR RR RR "RR ! :
RR RR. R /RR| R | R | R + R R . RR “RR
+ R/ R|/R + i+ R R|R R R R R R R
RR | RR | RR | RR R R 'RR RR |
RR | RR RR R | RR | “RR | | 'RR
R R R |RR RR RR RR RR RR :
'RR RR RR RR RR|RR | RR |
R R|R R | R|R|R | + ! R R | R RR RR | RR
RR | "RR | RR | RR | ‘ |
R | R |RR|/RR RR| R {RR| RR| R | R
RR R R R!'R RI! R R R | R | R R RR | RR
"RR | RR ! ! RR
i | ! RR  RR RR R
RR RR| RR! R | R | RR RR RR
| RR 'RR RR RR RR|RR
R C ciclclc +.¢Cc Cc €|+ o+ |+ 4 0+
: RR | RR RR RR
R R R R R R | R | R R R R RR R
R R R R R R RR/ R R R R R R R R
RR RR  RR RR | RR | RR RR RR RR RR !
R R ' RR|RR RR | RR|RR RR/ R R RR RR RR
; | | | RR 'RR | |
RR | | RR RR | 'RR | RR | RR  RR | RR | RR | RR |

w
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" Station No.

| Specior a2 onMo- v 2 s 4 s e 7 s |9
Ceratium pennatum I RR i | | ' RR RR
Cera. paradoxides " : - RR | RR ‘ - RR
Cera. Sfurca RR RR RR i RR |
Cera. massiliens R RR | RR i R I RR
Cera. gracile var. symmetricum ‘ l | RR i :
Cera. gravidum "RR | RR RR ' RR RR R | RR
Cera. tripos var. atlanticum | RR : R ! -+ | C R -+ ; R
Cera. macroceros R R + + + , R } + ‘ R +
Cera. inflexum R R i R I+ @ R 4
Cera. tentagonum }'
Cera. lineatum. : } +
Cera. contortum 'RR | RR RR RR R | RR
Cera. Susus subsp. seta RR R | R ¢ RR
Cera. tenue var. buceros | RR RR RR i RR | RR
Cera. extensum " R R + R R
Cera. deflexum ‘
Cera. karsteni R/ R R R RR R R R | RR
Cera. reticulatum
Cera. breve R R R R | R

1 Cera. azoricum R R 'RR RR | R

. Cera. talmatum 'RRI/RR RR RR!RR | RR
Cera. lunula ; | \ RR | RR
Cera. Candelabrum RR RR | RR
Cera. carriense R | R R | R R RR, 'RR
Cera. vultur var. divergens ' RR | RR | "RR ‘
Peridinum sp. RR RR RR |
Dinophysis homunculus ‘ Z i ;
Ceratocorys horrida " RR RR RR | RR ‘ RR
Ozxytoxum scolopax " RR | RR RR | RR | RR |
Amphisolenia bidentata R R R 'RR R ' R ‘ R R R
Amphi. thrinax ' RR | i ' RR “ | 1
Pylocystis Susiformis ‘ RR J ! : | RR  RR
Pylocy. lunula | . ‘
Pylocy. pseudoncctiluca ‘ RR I RR | RR "'RR R
Pylocy. hamulus RR ' RR "RR | RR | RR i RR
RADIOLARIA ' 3 i
Sphaerozoum geminatum
Acanthometron pellucidum R R R + + C C + C
Auracantha scolymantha ;
Amphilonche belonoides ? RR "RR R RR RR
FORAMINIFERA
Globigerina bulloides R RR + | R R |+ C + ¢C
CILIATA | : | ‘
Peterotricha major RR RR RR 'RR
Tintinnus frankoii i RR ]




b4 > FEEFRIED < 7 e ol b T 7 o 7 b iToINT 305
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
i RR  RR ; ; :
" RR . RR RR "RR RR ' RR RR -
RR "RR RR RR "RR ‘
"RR RR RR R RR RR R RR R R R RR RR
RR R |
'RR R R RR RR R RR R RR RR R R R
R R RR RR R R R
R R R R R R R R R R R R R
| o RR RR RR RR R R
| | : RR RR RR “RR RR
| RR 'RR RR R R R R RR RR RR
| "RR . RR R R RR RR, R R
'RR  RR RR RR 'RR
R R R , R R R | RR ‘ '
| i ' RR RR RR RR "RR RR
'RR R RR R R R RR/ R R R R R RR RR R
: ‘ | ‘ ! "RR RR RR
R RR. R RR R R R R R
| RR RR RR RR | RR RR RR R R : R
'RR | | | | | RR  RR
'RR  RR 'RR RR RR "RR | |
| RR | "RR RR RR RR RR RR | RR
'RR | | RR | RR "R R R R R R R
‘ | | RR RR
| \ : RR RR
RR "RR RR RR RR'RR:RR RR , RR |
' RR ' RR "RR | RR RR RR : RR "RR ' RR |
RR - | S RR | | "RR RR |
RR- R R R "RR RR R R R R R RR R
RR 'RR RR RR RR’
R 'RR 'RR ‘ RR
| RR RR RR RR | ‘
+ "RR RR . R RR | |
: RR
R RR
-+ R R C + + R + + R + - + + +
: RR R R R RR RR RR :
RR RR R . R RR. RR |
|
+ R R+ + + + +  + , R R | RR RR ‘ |
|
"RR - 'RR RR ' RR ' RR RR |




306 TR - VeBEIERD - WEAE - P - )RS BT © 2)

P RN R R AR EA R
Codonellopsis tarva RR RR RR  RR
Epiplocylis deflexa RR
Cyttarocylis acutiformis RR RR I RR z RR RR | RR
Xystonellopsis heros 'RR | RR RR . RR |
Salpingella acuminata "RR RR i R
Rhabdonella spiralis "RR RR R |RRIRR | RR
Rhabd. amor RR
MEDUSA | ;

Muggiaea atlantica R R R R
POLYCHAETA RR  RR R RR R R
PTEROPODA. RR | RR | R RR| + + R
SCHIZOPODA RR R |RR | RR  RR
AMPHIPODA  (Phronima) "RR | RR RR
PHYLLOPODA (Podon polyphemoides) 'RR | RR | RR | RR RR  RR
OSTRACODA RR| R R |RR| R R
COPEPODA

Calanus helgolandicus *| R + RR| RRIRR|RR|RR

Cal. tenuicornis * R |RR! R RR -+ R + + +
Cal. minor * RR R RR RR + +
Cal. pauper RR

Cal. darwinii * |+ =+ + + -+ -+ R -+ +
Cal. vulgaris * RR

Cal. robustior

Cal. tonsus

Cal. gracilis *

Eucalanus subcrassus *| RR -+ RR | RR + + -+ + +
Eucal. attenuaties = R RR | R

Eucal. subtenuis

Eucal. mucronatus *

Eucal. elongata

Rhincalanus cornutus * C RR RR R R
Rhin. nasutus

Acrocalanus longicornis

Acro. gibber * R R

Acro. gracilis # ‘ R RR R | +
Acro. monachus |

Calocalanus pavo RR

Paracalanus aculeatus #* RRIRRIRR | RR | RR ' ' RR I+ RR  RR
Para. parvus * R ’

Clausocalanus Sfurcatus R

Cla. pergens * RR | + R R

Cla. arcuicornis - { RR RR R R +
Pseudocalanus minutus |

Mecynocera clausi ; |
Phaenna spinifera = ; ‘ |
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+
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+

+
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RR |
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RR
RR

AR R+
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RR

RR |

RR

RR

RFR

RR

RR

RR

RR

. " R+
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RR

RR

RR
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R

RR

RR
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RR

RR !
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RR

RR
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RR

RR

RR

RR
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RR
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+
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Species name
Euchaeta
Euch.

Euch.

Euch.
Gaetanus
Euchirella
Pontella
Pont.

Pont.
Scottocalanus
Undeuchaeta
Heterorhabdus
Scolecithricella
Scol.

Seol.

Scol.

Scol.
Bradyidius
Seolecithrix
Haloptilus
Halo.
Temora
Temo.
Calanopia
Cal.

Cal.
Pontellina
Haloptilus
Aetidius
Aetid.
Heterorhabdus
Labidocera
Lab.

Lab.

Lab.
Pleuromamma
Pleuro.
Pleuro.
Pleuro.
Centropages
Cent.

Cent.

Cent.

Cent.

Candacia

Station No.

TT——

marina
plana
wol fendeni
concinna
armiger
amoenda
securifer
zfenuiremis
spinicauda
helenae
MANOT
papilliger
spinipedata
vittala
orientalis
bradyi
minor
armatus
danae
acutifrons
longicornis
discaudata
stylifera
elliptica
americana
minor
plumata
ornatus
armatus
giesbrechti
spinifrons
spinicauda
pavo
detruncata
acuta
abdominalis
gracilis
xithias
robusta

Surcatus

. gracilis

orsinii
violaceus
elongatus

bispinosa

RR '+

* RR

RR

"RR RR -

RR

RR

RR -

t RR

RR

RR

RR

RR

RR

' RR

"RR

RR

R R

"RR

FRR

'RR

RR

'RR

"RR

RR

RR R

"RR

RR
RR

RER  RR
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10 11 12 : 13 14 ¢ 15 16 17 18 19 20 P21 22 23 24
04 R 4+ RR + 4+ I R RRI 4+ 4 |+ 4+ 4 o4
L ' RR | . 'RR
| 'RR | RR RR | RR RR
| 'RR | RR ! 'RR : 'RR
| N | .
| R | RR RR R | | | | RR
; : 'RR | "RR | 'RR' R | + RR| R
j 1 f ! "RR ! "RR ' RR | ' RR
| | ? | "RR ' RR RR RR
| RR  RR 'RR RR
RR | RR | RR 1 | RR | 1
5 é "RR "RR. + | RR
"RR "RR  RR RR ‘ ; : ‘
| 'RR "RR RR RR | {RR;
: | 'RR RR RR RR ' |
| RR RR ' RR
f RR "RR | | |
R "RR ' RR
R -+ + + + ; + + + + R + + - -+ +
. RR : ; i
R R R + ! + R RR RR RR
R R R
RR R RR R
RR ; ‘ R
| 'RR 'RR
R R 'RR | R 'RR RR  RR RR "RR RR
‘ RR RR R R R RR
| . RR RR RR R RR f
RR. R+  +  + 4+ R R R R RR RR| . ;
'RR RR R .+ R R RR + R R CRR RR
| ‘ | R R RR "RR  RR RR
'RR | * "RR "RR " RR
3 | | | RR ' RR :
'RR RR | "RR ' RR | | RR ; RR
‘ R R RR | RR
RR ' RR "RR RR
R R.+ R R R R + + R R + 4+ R =+
| | RR "RR  RR
RR RR 'RR ‘ | |
| | R
RR  RR 'RR RR
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n—— L R Y RS R AR
Candacia pachydactyla } RR |
Cand. simplex 'RR ! RR | RR ., RR | RR | RR
Cand. truncata 'RR | RR 'RR 'RR | RR |
Cand. bradyi ‘ ‘ ‘! RR ‘
Cand. longimana !
Cand. aethiopica |
Cand. catula 'RR ‘ ‘ i
Cand. curta ‘ | :
Cand. discaudata ‘
Lucicutia flavicornis * RR R + ' R "RR! R
Luc. longicornis ‘ ;
Luc. ovalis CRR RR RR
Acartia danae < . i
Acar. neligens * RR ‘ RR 'RR R ' RR + . +
Acar. erythrea RR | ; ‘ 3
Acar. hamata | ‘
Acar. clausi 1 |
Oithona setigera \ i RR
Oith. plumifera « 4 4+ o+ 4+ cic o+ 4
Oith. decipens RR . 'RR 'RR RR | RR
Oith. robusta | j RR
Oith. fallax |
Lubbockia squillimana
Setella gracilis RR RR  RR ; | RR f.
Euterpe acutifrons | ‘
Microsetella norvegica x4 R RR RR | RR R R + o+
Micro. rosea * } R RR!RR RR|RRI!RR RR ' RR | RR
Clytemnestra scutellata | ; RR RR RR
Cly. rostrata : |
Copilia mirabilis *  RR RR | "RR | RR RR
Cop. quadrata ‘ ! |
Sapphirina gastrica RR RR | RR RR .
Sap. intestina * | i
Sap. gemma * RR RR |
Sap. metallina ' 7 "'RR  RR |
Sap. stellata * i ‘ RR  RR ‘ ‘ “ :
Sap. angusta ‘ | ’
Sap. darwinii ]‘ | §
Sap. nigromaculata * RR i
Oncaea venusta *« RO 4 } R 4 + + i C C C
One. conifera * \ ‘ RR ‘ ' RR ‘ RR
One. media |+ ¢+l c |+ ¢ C o+
Corycaeus sfeciosus *‘ RR  RR \ R R + R ‘ R -+ R
Cory. lautus «+ RR'RR R R | + | R RR R R
Cory. gibbulus *I RR + ‘ R
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| T t | | j |
"RR | | | ' RR RR  RR | |
| | i |

"RR
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R

RR
R
RR
RR

RR

RR

RR |
c | =
|

RR

" RR
RR
RR

RR

RR

+ o+ o+

RR |

'RR

 RR

RR |

‘' RR
'RR

RR
RR |

RR

RR

RR
RR

RE

R
R

' RR
| -L

R
R

b

RR |

>
.

C

R

R

RR
RR

RR
RR
R
RR
R
RR

RE

| RR

RR

RR

. RR

4+ R
o+
'RR R
| RR |

' RR

| RR

RR

RR
RR

RR

@}

RR

'RR

i RR

. RR

RR |
RR
RR

RR
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i'a}‘m~—\5tj“‘°ﬂ°' 1z s 4 e |7 8 | 9
: Corycaeus longistylis %; o+ ; RR ‘ 1
: Cory. ovalis ‘ ‘ i ‘ ‘
Cory. flaccus " "RR | } RR
Cory. crassiusculus ‘ RR | . RR ' j
Cory. agilis | ! | !
Cory. CONCINAUS | { l RR  RR ‘ ‘ ‘
b Cory. . catus ‘ : 3 i
| PLANKTON LARVAE ‘ i : ; 1 _
. FISH EGGS & LARVAE R R RR ‘ "RR| R | RR
| SCHIZOPODA FURCILIAN LARVAE =~ R  RR ! RR RR RR . RR | R RR
COPEPODA NAUPLII B + o+ oA

0112 30 14 15 116 o 17 18 19 | 20 21 ¢ 22 | 23 24

}

"RR | RR RR | |

R R | + RR RR | |

| RR | RR ' RR | |

RR = R ‘ | R RR "RR . RR

: R+ R R | ‘ R ;

RR | RR | | | | |

 RR/! | 'RR|  RR RR RR

| 'RR RR | | | |
R RR RR R | RR | 'RR | |
RR | | R R RR | RR RR | | |

% o N T S S A I

Remarks # Species of reproductive period

— ‘ [ -
Species name . Total number | 2 | Frequency of !

o B o AQCCUF rence y‘
CHAETOGNATHS
Sagitta hexaptera 58 2 16/24
Sagitia Iyra 15 1 7124
Sagitia enflata 679 22 24/24
Sazitta robusta 30 1 | 14/24 ‘
Sagitta Fferox : 19 1 11/24
Sazitta bedoti | 381 4 21/24 |
Sagitta serratodentata pacifica 766 29 23/24
Sagitta regularis 3 267 10 24/24
Sagitta bed fordii ; 39 1 11/24
Sagitta minima 216 8 15/24
Pterosazitta draco 133 5 20/24 ‘
Krohnitta subtilis : 40 2 16/24 ;,
Krohnitta pacifica 48 2 16/24
Damaged individuals or juv, i 44 2 15/24
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. |
Species name

Total number

.
Yo

COPELATA
Oikopleura
Oikopleura
Oikopleura
Oikopleura
Oikopleura
Oikopleura
Oikopleura
Oikopleura
Qikopleura
Oikopleura
Oikopleura
Oikopleura

Sfusiform

spp. (dams

Mezgalocercus

Stegosoma

Pelagopleura

Fritillaria

I'ritillaria formica f.

Fritillaria
Fritillaria
Fritillaria
EFritillaria
Fritillamja
Fritillaria
Fritillaria
Fritillaria

borealis f.
borealis f.
borealis 1.

spp. (dama

Appendicularia

longicauda
Fusiformis
is L. cornatogastra
intermedia
gracilis
graciloides
dioica
rufescens
parva
cophocerca
albicans
ged)
huxleyi
magnum
verticalis
haplostoma
digitata
Sraudax
gracilis
pellucide
sargassi (largs individuals)
sargassi (small individuals)
intermedia
megachile
ged)
sicula

63
a

42

5

i
|
|

47

occurrence

Frequency of o

z4/24
21124
/24
2/24
2/24
1/24
4/24
19/24
6/24
15/24
7]24
19/24
3/24
16/24
< 4/24
2/ 24
7/24
1/24
1/24
5/24
3124
9/24
1/24
2/24
3/24
4l 24

(953

(o5}
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