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On the Zooplankton in Kagoshima Bay, with Special
Reference to Cladocerans and Copepods

Kiyofumi Fujir* and Toshio SAISHO*

Abstract

Plankton collections were made during the period from April 1971 to April 1972. Cladocerans consisted
of more than 3 species belonging to 3 genera, i. e. Penilia, Evadne and Podon. At the inner-most part of
Kagoshima Bay (northern areas of Sakurajima), they were ascertained to be most abundant, forming two
maxima in reproduction, in June and September, while in the southern areas of Sakurajima, Penilia avirostris
formed a peak only in June. Copepods of 102 species belonging to 33 genera occurred, showing two maxima,
in April and during the period from September to December. In spring, the comunity was occupied by the
coastal species and in autumn, by the species carried into the bay from outer sea.

It was ascertained that, in Kagoshima Bay, 61 species of copepods were occurring in the conditions
enough to reproduce. Among them, 16 were regarded as the species which propagated within the bay.

Generally, the vernal increasing of copepods in the bay was related to the rise in temperature, and the
autumnal one was due to the inflowing effects of the outer-sea water. The decreasing of copepods in winter
was related to the falling in temperature.
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Fig. 2 A figure showing monthly changes of average temperature and average salinity
(%o) at the surface, at the depth of 10m and 25m in Kagoshima Bay.
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Fig.3 Monthly variations of Penilia avirostris at each Fig. 4 Monthly variations of Evadne spp. at each
station from April to December, 1971. station from April to September, 1971,

In this figure, small graghs showing the station
number at the upper part are arranged to be cor-
responding, approximately, to the series of sta-
tions in Kagoshima Bay.
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Table 1.

The species of copepods corresponding to the reproductive seasons in Kagoshima Bay.

\
Species \.,\\

T Month

—_—

1971
4
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9

Ok

10

1972

11 12 1 2
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Calanus sinicus .
Canthocalanus pauper
Undinula vulgaris
Eucalanus subtenuis
E. subcrassus

@)

o

O .

Paracalanus aculeatus
P. parvus

P. gracilis
Acrocalanus gibber

A. longicornis

OO OO

0@

Calocalanus pavo

A plumulosus
C. st yliremis
Clausocalanus arcuicornis
C. Sfurcatus .

Ctenocalanus vanus
Euchaeta plana
wolfendeni
Centropages Surcatus
C. bradyi

O

OO0 OO 00O

O

C. yamadai
Temora turbinata

T. discaudata
Pleuromamma gracilis
Lucicutia ovalis

©)

O | O 00O

L. flavicornis
L. clausi
Calanopia minor
Acartia clausi

A. danae

A. er ythraea

Oithona plumifera

0. similis
nana

©0)
00)

OO0 OO0 OO0 0000000000000
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OA

0.

0. sp. 1
(@) sp. 2
Oncaea venusta
conifera
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mediterranea

O
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O
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clever

sp. 1

sp. 2

' Sapphzrma gastrica
Copilia mirabilis

699999

00 000 |
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O 00| 00
oOlo oo o

Cor ycaeus speciosus
crassiusculus
andrewsi
affinis
dubius

catus
Ppacificus
gibbulus
consinnus
sp. 1

1 NNONANN0N

O O] O

O 000

Mzcrosetella norvegica
Euterpina acutifrons
Cl ytemneu‘ra rostrata
C. - scutellata
Candacza discaudata

00

000" O

C. bradyi
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Table 2. List of copepods occurring in Kagoshima Bay from April 1971 to April 1972.

Calanidae C. Sfurcatus Oncaeidae
Calanus siricus C. bradyi Oncaea venusta
Nanocalanus minor C. yamadai 0. conifera
Canthocalanus pauper Temoridae 0. media
Undinula vulgaris Temora turbinata 0. mediterranea
U. darwini T. discaudata 0. clevei
Eucalanidae T. eiylifera 0. sp. 1¥F*
Eucalanus subtenuis Metrididae 0. sp. 2
E. subcrassus Pleuromamma gracilis Sapphirinidae
E. mucronatus P. robusta * Sapphirina darwini *
E. sp.* Lucicutiidae S nigromaculata *
Mecynocera clausi Lucicutia ovalis S. gastrica *
Paracalanidae L. clausi S. scarlata
Paracalanus aculeatus L. flavicornis Copilia mirabilis
P. parvus Augaptilidae Corycaeidae
P. gracilis Hualoptilus setuliger * Corycaeus speciosus
Acrocalanus gracilis Candacidae C. crassiusculus
A. longicorris Candacia bipinnata * C. limbatus
A gibber C. bradyi * C andrewst
Calocalanus pavo C. catula C astaticus
C. plumulosus C. truncata C. dubius
C. styliremis C. discaudata C. affinis
C. sp. Pontellidae C. agilis
Pseudocalanidae Calanopia ellipiica * C. catus
Clausocalanus arcuicornis C. minor * C. pacificus
C. Sfurcatus Labidocera japonica C gibbulus
C. pergens Acartiidae C. concinnus
Ctenocalanus vanus Acartia clausi C. sp. 1 ¥¥kk
Aetideidae A. pacifica * C. sp. 2
Undeuchaeta plumosa A. negligens C. sp. 3
U. sp. A. spinicauda C. sp. 4
Euchaetidae A. erythraea Ectinosomidae
Luchaeta marina Oithonidae Microsetella norvegica
E. wolfendeni Oithona plumifera Macrosetellidae
E. concinna 0. seligera Macrosetella gracilis
E. plana 0. decipiens Tachidiidae
Scolecithricidae 0. similis Luterpina acutifrons
Scolecithricella bradyi * 0. fallax Harpacticidae
S. ctenopus 0. nana Tigriopus japonicus
S. timida * 0. rigida Clytemnestridae
Centropagidae 0. sp. 1** Clytemnestra rostrata
Centropages orsinii O. sp. 2 C, scutellata
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* These species only occurred in collections of sation X, where plankton were collected at the night
of the 24th September, 1971
** This resembles Oithona plumifera, but no formation of tufted plumose is observable on the 2nd
basal joints of the first three pair of swimming feet.
***  This resembles Oncaea venusta but is slightly larger, and on the furcal rami and the anal segment,
the ratios of length to the width is different.
**k%  This species is closely allied to Corycaeus dahli TANAKA. In Kagoshima Bay, this occurs rather
more often than C. affinis dose.
Table 4. The date and location of each collecting-station.
MT shows Marutoku net (45 cm in diameter and made of GG-54 bolting silk).
MK shows Marukawa net (30 cm in diameter and made of XX-13 bolting silk).

Station 1 o Station 2 o o —'“Station 3"-—~—- ) o
31°06.1’N,130° 41.1' E 31°07.3'N,130°40.2' E 31°08.8" N, 130°39.3'E
Date Time Pl. Net Date Time Pl Net Date Time Pl Net
May 8 0745 MT May 8 0725 MT May 8 0710 MT
Jun. 8 1550 MT Jun. 8 1605 MT Jun. 8 1625 MT
Aug. 11 1640 MT Aug. 11 1655 MT Aug. 11 1710 MT
Oct. 6 0913 MT Oct. 6 0856 MT Oct. 6 0837 MT
Nov. 11 0742 MT Nov. 11 0725 MT Nov. 11 0708 MT
Jan. 13 0835 MK Dec. 3 0740 MT Dec. 3 0720 MT
Feb. 8 0915 MK Jan. 13 0820 MK Jan. 13 0800 MK
Mar. 7 0910 MK Feb. 8 090 - MK Feb. 8 0845 MK
Apr. 5 1655 MK Feb. 8 0905 MT Mar. 7 0835 MK

Mar. 7 0855 MK Apr. 5 1725 MK
Apr. 5 1710 MK
Station 4 Station 5 Station 6 o
31°09.9' N, 130° 38.5'E 31°16.6' N, 130° 42.0' E 31°17.3' N, 130° 44.5'E
Date Time Pl Net Date Time Pl Net Date Time Pl Net
May 8 0654 MT May 7 1650 MT May 7 1615 MT
Jun. 8 1640 MT Jun, 8 1325 MT Jun. 8 1355 MT
Aug. 11 1724 MT Jul. 13 1042 MT Jul. 13 1112 MT
Oct. 6 0818 MT Aug. 11 1512 MT Aug. 11 1454 MT
Jan. 13 0745 MK Oct. 6 1140 MT Oct. 6 1117 MT
Feb. 8 0830 MK Nov. 10 1557 MT Nov. 10 1533 MT
Mar. 7 0810 MK Dec. 2 1642 MT Dec. 2 1615 MT
Apr. 5 1740 MK Jan. 12 1535 MK Jan. 12 1513 MK
Feb. 7 1550 MK Feb. 7 1520 MK
Mar. 6 1545 MK Mar. 6 1517 MK
Apr. 5 1535 MK Apr. 5 1515 MK
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Station 7 Station 8 Station 9
31°17.7"N,130°46.7' E 31°25.0' N, 130° 43.3'E 31°24.4'N,130°41.0'E
Date Time Pl Net Date Time Pl Net Date Time Pl. Net
May 7 1550 MT Jun. 8 1030 MT Apr. 14 1315 MT
Aug. 11 1434 MT Jul. 10 0948 MT May 7 1435 MT
Oct. 6 1054 MT Aug. 11 1306 MT Jun. 8 1050 MT
Nov. 10 1513 MT Sep. 7 1325 MT Jul. 10 0926 MT
Dec. 2 1556 MT Oct. 5 1410 MT Aug. 11 1244 MT
Jan. 12 1452 MK Nov. 10 1418 MT Sep. 7 1255 MT
Feb. 7 1508 MK Dec. 2 1500 MT Oct. 5 1343 MT
Mar. 6 1500 MK Jan. 12 1353 MK Nov. 10 1358 MT
Apr. 5 1455 MK Feb. 7 1415 MK Dec. 2 1437 MT
Mar. 6 1408 MK Jan. 12 1332 MK
Apr. 5 1355 MK Feb. 7 1350 MK
Mar. 6 1345 MK
| Apr. 5 1335 MK
Station 10 Station 11 Sation 12
31°23.7' N, 130°38.7' E 31°23. 2" N,130°36.5' E 31°22.7"N,130°34.3'E
Date Time Pl Net Date Time Pl. Net Date Time Pl Net
Apr. 14 1230 MT Apr. 14 1200 MT May 7 1310 MT
May 7 1400 MT May 7 1330 MT Jun. 8 1210 MT
Jun. 8 1115 MT Jun. 8 1145 MT Jul. 10 0803 MT
Jul. 10 0852 MT Jul. 10 0827 MT Jan. 11 1220 MK
Aug. 11 1219 MT Aug. 11 1150 MT Feb. 7 1240 MK
Sep. 7 1225 MT Sep. 7 1156 MT Mar. 6 1238 MK
Oct. 5 1320 MT Oct. 5 1250 MT Apr. 5 1220 MK
Nov. 10 1335 MT Nov. 10 1312 MT
Dec. 2 1407 MT Dec. 2 1342 MT
Jan. 12 1307 MK Jan. 12 1241 MK
Feb. 7 1330 MK Jan. 12 1241 MT
Mar. 6 1320 MK Feb. 7 1300 MK
Apr. 5 1307 MK Mar. 6 1255 MK
Apr. 5 1240 MK
Station 13 Station 14 Station 15
31°31.7" N, 130°41. 7" E 31°31.8' N, 130°39.2’E 31°32.0'N,130°36.6' E
Date Time Pl. Net Date Time Pl. Net Date Time Pl Net
Apr. 14 1445 MT May 7 1040 MT Apr. 14 1545 MT
Jun. 5 0955 MT Jun. 5 1015 MT May. 7 1105 MT
Jun. 10 1042 MT Jul. 10 1107 MT Jun. 5 1050 MT
Aug. 12 1003 MT Aug. 12 1031 MT Jul. 10 1129 MT
Sep. 7 1415 MT Sep. 7 1440 MT Aug. 12 1052 MT
Oct. 5 1005 MT Oct. 5 1026 MT Sep. 7 0942 MT
Nov. 10 1015 MT Nov. 10 1039 MT Oct. 5 1050 MT
Dec. 2 1035 MT Dec. 2 1100 MT Nov. 10 1105 MT
Jan. 12 1000 MK Jan. 12 1025 MK Dec. 2 1130 MT
Jan. 12 1000 MT Jan. 12 1020 MT Jan. 12 1045 MK
Feb. 7 1005 MK Feb. 7 1025 MK Jan. 12 1045 MT
Feb. 7 1005 MT Mar. 6 1023 MK Feb. 7 1055 MK
Mar. 6 1010 MK Apr. 5 1010 MK Mar. 6 1050 MK
Apr. 5 0950 MK Apr. 5 1040 MK
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Station 16 Station 18 : Station 19
31°32.2'N,130°34.1'E 31°37.1'N,130°36.7 E 31°39.1' N, 130°37. 77 E
Date Time Pl Net Date Time Pl. Net Date Time Pl. Net
May 7 1145 MT Apr. 15 0940 MT . Apr. 15 1010 MT
Jun. 5 1125 MT May 6 0955 MT May 6 1020 MT
Jan. 12 1108 MK Jun. 3 1000 MT Jun. 3 1035 MT
Feb. 7 1125 MK Jul. 8 0950 MT Aug. 10 1010 MT
Mar. 6 1125 MK Aug. 10 0944 MT Sep. 6 1155 MT
Apr. 5 1110 MK Sep. 6 1117 MT Oct. 4 1031 MT
e Oct. 4 1002 MT ‘ Nov. 9 1030 MT
v Station 17 Nov. 9 1003 MT | Dec. 1 1025 MT
31°35.3' N, 130°35.1' E Dec. 1 0955 MT Jan. 11 1100 MK
Date Time  PL Net Jan. 11 1035 MK Feb. 5 1005 MK
Jam 11 1005 MK Feb. 5 0945 MK Mar. 8 0957 MK
Feb. 5 0925 MK Mar. 8 0936 MK C Apr. 4 1005 MK
Mar. 8 0913 MK Apr. 4 0940 MK !
Apr. 4 0915 MK '
Station 20 Station 21 Station 22
31°38.4'N, 130° 39.1' E 31°37.8'N, 130°40.3' E 31°42.5' N, 130°42.2' E
Date Time Pl. Net Date Time Pl. Net Date Time Pl Net
Apr. 15 1030 MT Apr. 15 1110 MT Apr. 15 1345 MT
May 6 1040 MT May 6 1100 MT May 6 1325 MT
Jun. 3 1050 MT Jun. 3 1110 MT Jun. 3 1340 MT
Jul. 8 1035 MT Jul. 8 1055 MT Jul. 8 1310 MT
Aug. 10 1027 MT Aug. 10 1046 MT Aug. 10 1300 MT
Sep.. 6 1212 MT Sep. 6 1235 MT Sep. 6 1430 MT
Oct. 4 1049 MT Oct. 4 1108 MT Oct. 4 1330 MT
Nov. 9 1048 MT Nov. 9 1105 MT Nov. 9 1334 MT
Dec. 1 1043 MT Dec. 1 1105 MT Dec. 1 1340 MT
Jan. 11 1117 MK Jan. 11 1130 MK Jan. 11 1315 MK
Feb. 5 1027 MK Feb. 5 1045 MK Feb. 5 e MK
Mar. 8 1012 MK Mar. 8 1035 MK Feb. 5 — MT
Apr. 4 1021 MK Apr. 4 1040 MK Mar. 8 1245 MK
Apr. 4 1245 MK
Station 23 Station 24 ! Station 25
31°40.6’ N, 130°43.0' E 31°38.7' N, 130°44. 0’ E 31°36.9' N, 130°44. 8’ E
Date Time Pl Net Date Time Pl Net Date Time Pl Net
Apr. 15 1320 MT Apr. 15 1245 MT Apr. 15 1220 MT
May 6 1305 MT May 6 1230 MT May 6 1205 MT
Jun. 3 1315 MT Jun. 3 1250 MT Jun. 3 1225 MT
Jul. 8 1245 MT Jul. 8 1220 MT Jul. 8 1155 MT
Aug. 10 1240 MT Aug. 10 1220 MT Aug. 10 1154 MT
Oct. 4 1302 MT. Sep. 6 1355 MT Oct. 4 1216 MT
Nov. 9 1304 MT Oct. 4 1245 MT Nov. 9 1215 MT
Dec. 1 1310 MT Nov. 9 1238 MT Dec. 1 1220 MT
Fed. 5 1237 MK Dec. 1 1245 MT Feb. 5 1200 MK
Mar. 8 1220 MK Jan. 11 1230 MK Feb. 5 1205 MT
: Jan. 11 1235 MT Mar. 8 1140 MK
Feb. 5 1216 MK Apr. 4 1145 MK
Mar. 8 1203 MK
Apr. 4 1210 MK
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Station 26 Station 120 Station 123
31°35.0’ N, 130° 45.8' E 31°22.4'N.130°33.3'E 31°40.3' N, 130° 32. 8’ E
Date Time Pl. Net Date Time Pl.Net Date Time Pl Net
Apr. 15 1155 MT Jun. 8 1220 MK Apr. 15 1410 MT
May 6 1145 MT Jan. 12 1211 MK May 6 1355 MT
Jun. 3 1200 MT Feb. 7 1230 MK Jun. 3 1405 MT
Jul. 8 1140 MT Mar. 6 1225 MK Jul. 8 1330 MT
Aug. 10 1131 MT Apr. 5 1210 MK Aug. 10 1330 MT
Sep. 6 1320 MT e o] Sep. 6 1453 MT
Oct. 4 1155 MT Station 160 Oct. 4 1345 MT
Nov. 9 1155 MT 31°29.3'N, 130° 37.5'E Nov. 9 1255 MT
Dec. 1 1155 MT Date Time Pl Net Dec. 1 1405 MT
Jan. 11 1215 MK Jul. 10 0705 MK Jan. 11— MK
Feb. 5 1135 MK Jan. 12 1128 MK Feb. 5 1320 MK
Mar. 8 1120 MK Feb. 7 1145 MK Mar. 8 1305 MK

Apr. 4 1130 MK | Mar. 8 1140 MK
| Station X |
31°31.8'N,130°37.5' E }
Date Time Pl Net ‘
Sep. 24 1610 MK
Sep. 24 1620 MT i
Sep. 24 1630 MT
Sep. 24 1800 MK
Sep. 24 1810 MT
Sep. 24 1815 MT
Sep. 24 2000 MT
Sep. 24 2010 MT
Sep. 24 2200 MK
Sep. 24 2215 MT
Sep. 24 2220 MT
Sep. 25 0000 MT
Sep. 25 0010 MT
Sep. 25 0200 MK
Sep. 25 0210 MT
Sep. 25 0215 MT
Sep. 25 0405 MT
Sep. 25 0415 MT
Sep. 25 0605 MK
Sep. 25 0615 MT
Sep. 25 0620 MT
Sep. 25 0810 MT
Sep. 25 0815 MT
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Table 3. Occurrence of copepods at 4 stations (24, 15, 10, 6) in Kagoshima Bay. In this table, the various marks indicate the number of copepods in the following ; RR : 1-50, R :51-100, + : 101-200,
C : 201-1000, CC :1000 ¢ (/m?) from Apnl to December 1971, and RR :1-200, R :201-500, + :501-1000, C : 1001-5000, CC : 5000 ¢ (/m?) from ]anuary to April 1972.

\/Ionth | April May June July ‘ Au; | T | | N |
i 1 | X [ | gust Septembcr | October [ November December | Januar Feb | Marcl i
Station 24 15 10 [ 24 15 70 6 | 24 15 16 6 24 15 10 6 2 15 10 6 20 15 10 24 15 10 6 |24 15 10 6 |24 15 10 6 2 15 1}6 6 lm % 6 | 270 6 | s 0 4

Nanocalanus minor i i i RR RR
Canthocalanus pauper | RR ) RR ‘
Undinula vulgaris | RR

Calanidae copepodites RR + +
Eucalanus subtenuis ‘

E. subcrassus } |

|

! RR

Mecynocera clausi |
Eucalanidae copepodites \
Paracalanus aculeatus |

P. parvus | € € C

-~ ¢ R R RR RR| + R RR| +
P, gracilis - -
Acrocalanus gracilis i RR
A. longicornis ‘ RR RR RR RR RR
A. gibler | |
~ Calocalanus pavo |
styliremis RR
Paraca]amdae copepodxtes R
Clausacalanus ﬂrCulCOrﬂlS
Sfurcatus
C. pergens
Ctenocalanus vanus
Pseudocalanidae copepodites
Euchaetidae copeposites
Centropages furcatus |
C. bradyi RR RR | RR
C. yamadai | 1 'RR RR
Centropagidae copepodites RR ‘ RR + RR ‘ RR R | R R
3

RR

+ O

+ C R + C | RR + | R i
C + C RR R RR R \RR RR + ‘ ‘ ;
. RR RR |

Temora turbinata [
Temoridae copepodites | \ | RR RR

Lucicutia clausi ‘

s flavicornis |
Lucicutiidae copepodites |
Candacidae copepodites l

|

Labidocera japonica
Pontellidae copepodites

s onteittee I [ RR
Acartia claust |
A. negligens | RR
A. erythraea | RR
Acartiidae copepodites ‘ RR
Ozthonaplymzfera " RR RRIRR RR ~ RR | ~ RR RR ! RR RR | RR RR RR RR ! |
similis + R RR R R R RR|RR RR RR | ~ RR A " RR' RR 0 T ~ -
Fatlan 1 [ 57 | RR R R RR R RR| C C RR
nana ‘ RR RR | | RR RR R RR
sp. 1 RR RR I RR
Oh . sp. 2 . | — RR I RR RR | RR + | RR |
ithonidae copepodites R | R | B ~ T i s o
Oncaea venusta | R R RORRRR R | RR RR R+R RR + RR C 1+ + + R|C CR
conifera [ [

|
media | RR RR RR ‘ R R RR| R RR ‘ RR RR
|

~
sl
~

A
~
=
~

TSNS
A
A

=

=

=
=
+"

RR
"RR N T [ “RR R
RR RR RR + |

A
AR

RR RR RR ' RR RR ‘ ‘ I RR i R

clevei ) \
sp. 1 ‘
|

§ 90000

sp. 2

Oncaeidae copepodites
C orycaeus limbatus

andrewsi

‘ RR|RR C + RR| R + RR + | R R R RR + RR R

i
‘ B o o RR \ | :} RR |
i
‘ RR ; |

asiaticus
affinis
catus
gibbulus
sp. 1 |+
Corycaeid P 2 RR RT RR RR | KR ! ‘ -

orycael ae copepodites R RR ! RR | | |

Copilia mirabilis | ‘ | [ | RR | R RR RR R RR RR | RR + R

RR RR RR RR RR RR ‘ RR

RR RR + RR RR RR R RR RR | RR RR + | C + + | C RR R | RR RR R  + RR C + RR : *

NNNNANN

Microsetella nor‘uegéca " | | RR i RR
~ Ectinosomidae copepodites RR I RR RR RR R

Clytemnestra scutellata | ‘ RR - - ; R RR

Euterpina acutifrons | RR




