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Occurence of planktonic copepods in the creek in Simanto estuary.
Y oshihiro HAyAsHI, Takeshi KANDA®

Kochi Prefectural Fisheries Experimental Station (Kochi Prefectural Deep Seawater Laboratory),
Y Nobeoka Marine Science Station, Field Science Center, University of Miyazaki.

Summary : The density of planktonic copepods in the Shimanto estuary was determined. Copepods belonging to
blackish calanoid species such as Sinocalanus tenellus, Pseudodiaptomus inopinus, and Acartia tsuensis \Were
collected at near the bottom in water depth of 0.5 m area during low tide in November 2008 and in May, June, and
July 2009. The densities of copepods in the creek (range, 0.52 = 0.90 individuals/L in November to 75.75+ 68.97
individuals/L in May) were aways higher than those of stations along the main stream near the estuary (less than
0.03+ 0.03 individuals/L during al collection months, except May). The high densities of copepods in the creek
may be attributable to the slow water flow in the creek. Copepod densities during the season with high water
temperature were higher than those during the other seasons because of the suitable reproductive environment and
optimal water temperatures of the estuary.

Key words : Richness, Blackish calanoid copepod, Creek.
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Fig. 1. The study area at Shimanto estuary
The creek stations (C1-C4) were along the creek be-
tween Oshima and the right bank. The left (L1-L4)
and the right (R1-R4) bank stations were along the
left and right bank of the main stream, respectively.
Plankton were collected after the water temperatures
and salinities were determined at each station.

Fig. 2. Topography of St. C3 (a) and C4 (b)
More than half of the area emerged at low tide in
these stations.

0. 00000, 00000000000000
00. 000013023kmd00000, OO
00000000O0000. 000000000
00,40 (ClOC4) OOOODODOOO. O
0Dc00cC4000, 000000000000
00o0000O0oO0oO, 00, c300c4dn
0, 000000000 (Fg 2). 00O, O
000000040 (L1I0OL4), 000 40
(RIORY) 0OOOOODOODO.

O00O00, 000000000000000
00000, 000000000000000.
000, 000000000000000000
00000000, 0000000000000
00000000 0000O0O000O.

. 0oooobooboon

20080 11000020090 O OODOoooO, OO
gooi1ood, 040000000 00O 10
goo. oo1o0o0, ogooobo, obobo
1000b0o0o0booobooogooo.

gooobooob, oboooboboobooo
gobooboooobooobooboobobooon
goooo (o, 00 OD0O). OoDoboboo
g, b0oboobooobgooboobooboon
goooobooboo, gooogoo 20040,
gooboboooboobooboobooboon.
o01gooooobo (boboooooobooo
gooooobooogobooo) o, booo
o000 20080110110 (DOO0O 9:55012:
20, J00O0O10:16 OO69cm), 20090 1028



gboboboboooobooog 23

0O (0Db0D012:05014:25, 0000O13:19 O
O60cm), 50270 (DOO0DO12:26014:31,
OOoo0014:050009ecm), 7040 (OOO
0 9:29011:45, 0 0OODO10:15 O O41cm).
g0, oboobooobooboobooobo
oooobooboboooboobgoobooboo
O (00O 2004), 20060 0 020080 000 300
goo, bbooocuuouooooboboooon
oL z00000goooooOo0 1ggo
oooobo. boboo oo 2000, OO
ooooboobo400b000boobobo
ooo0O0. 0020000000 (obooo
gooobooboooooooooooo) g,
OoO0O0Oo0oOgo 20060 80 80 (DOOO10:
570 11:36, OO 0O 0O 11:19 OO 12cm), 20070 7
0310 (b0db11:14013:17,0000D013:00
OO0 8cm), 200800 80 20 (O COOO11:160
12:00, ODO0O0O12:44 00 7cm).

0O.0000

0000000000000000000. O
0000000045mmD, 0000200 mm, O
30mmOC0O0CO0C0O. 000, 0000OCO
05m0000000, 0000000000 Im
O0000000O0. 000, 00000000
000000. 000000000000000
0, 1000000060L000000000.
00005%00000000000, 0000
O0000000O00. 00000000000
O000000000000O000, 00000
Oo00000. 000000000, 00, O
0 (0) (1997) 0O0ODO.

000000000000, 000000
05m0000, 0000000000, 00O,
DO00O00000O0D0. 000, 05L0000
oo00000O000OOoO0Oo0OoO, YSIOO
650MDSO 0000 .

00 1000000000000, 00000
ooooooo, 00, 00, 00000000,
4A000000+00000000. 00000
00000000 Kruska-Wallis tet0 00, 5%
000000000000 00 D0 SchefféD 00O
Oo0O0000. 00, 00200000000
00000000, 0000000000400

ggooboobooogd+xoboboooooo. b
O000oo0OooooodMann-Whitney's U-test
gooog.

o 0O

0. o001

20080 110020000 7O OOODOODOOO 1
gog, ooobooobogosgbooooboon
U, Sinocalanus tenellus, Pseudodiaptomus inopinus,
Acartia tsuensis0 0000000, OO (C10OC4),
o0 (Lo, 00b0OD0D0 (RIOR4) OO 4
goooooooooogo, S ferellusO OO0,
gooooooooooo, bobooooooo
gooooooooon (Fg 3). ODODOOOO
goooooob, ODbboooooood2+ 0.77
oo/L0dbo, ooboooboo 100g/Lo
go0O. 0os000000000040, 5.95+
6440 0/L0000. O0DOO, O0ODOOO
goooooo, 001+ 0.0200/L00000O0O.
P. inopinust] , 500 7000000000, O
gooooooooobooboooooooo.
00, 4. tsuensisd , 500000000000
goooooo, oboooooooooooo.
gooooooo, oboooOoDoooooon
0. 0003000000000 000o0o0o0n
gooobo, oboboobooboboooboooo
O, 000o00o0ooboobooboooooon
ooo.
oo01goooboobobooooo, 0oo
gooooooo, oo, oobobooo, oo
0000oDOo00000n0DTable 1.000. OO
goooooo, oobooboboooboooo
gooooooooo. ooooooooooo,
10000 s50000000000000000
(P<0.05). OO0, OODODODODOOOOOOO
gooooooooo. oopooobo, 1000
goooooooooo,70o0o00oooon
0ooooog (p<0.05). OO0, 1100000
gooooooooob. bogooo, 100
oooooooooooo, so0o0o70oo0O
go0ooooooooogn (P<0.05).



24 o ooooo 0O

2008.11.11  2009.1.28 2009.5.27 2009.7.4

S. tenellus
1.5 1 10 1 10 10
1 e
5 9 5 5 4
afh L
0 T T " 0 T T ' 0 +=—ir T ' 0 "L' .
cC L R cC L R cC L R cC L R
3  P. inopinus
S . 2 2 ;
©
c
£ ’ ] | : IJ_I
[%2]
©
S — —_— 0 (g | I
aé cC L R cC L R ¢ L R C L R
o .
w A. tsuensis
@ 0.02 150 0.02
2 oot 100 0.01
g |J‘| 50 :
()
a 0 +——r—tr— —e—a— 0 0
C L R cC L R C L R cC L R
Others
0.3 0.03 0.03 03
0.2 0.02 0.02 0.2
0.1 0.01 0.01 0.1
0 0 0 0
cC L R c L R cC L R C L R

Fig. 3. Copepods densities at the stations along the creek (C), left bank (L) and right bank (R)
in the Investigation 1
Copepods were classified into four categories, S. tenellus, P. inopinus, A. tsuensis and
others. The height of rectangles and the vertical bars show the mean values and the
standard deviations, respectively.

Table 1. Comparisons of the mean densities of copepods, water temperatures and salinities between the creek stations (C1-
C4), the left bank stations (L1-L4) and the right bank stations (R1-R4) in the Investigation 1
Data were analyzed by Kruskal-Wallis test. When Kruskal-Wallis test disclosed a significant result, post hoc test
(Scheffé) was perfomed for multiple comparison. Different alphabets indicate significant differences between pairs

(p<0.05).
Date Creek Main stream Main stream Kruskal-Wallis test
(C1-C4) (L1-L4) (R1-R4) H P
Densities of all copepods (Ind./L) 2008.11.11 052+ 0.90 0.03+ 0.03 <0.01 2.82 0.243
2009.1.28 205+ 3.68% <0.01 0.00° 9.37 0.009
2009.5.27 75.75+ 68.97% 4290+ 63.90 148+ 291° 6.99 0.030
2009.7.4 167+ 3.26 0.02+ 0.02 0.01+ 0.02 3.10 0.210
Water temparatures (O ) 2008.11.11 164+ 0.3 163+ 0.3 161+ 0.3 2.63 0.268
2009.1.28 138+ 0.4% 111+ 05 105+ 02° 9.65 0.008
2009.5.27 223+ 04 21.8+ 0.0 217+ 0.37 5.36 0.069
2009.7.4 244+ 112 223+ 04° 225+ 0.3 6.87 0.032
Salinities 2008.11.11 30+ 01 31+ 04 28+ 05 0.15 0.926
2009.1.28 20.7+ 25% 114+ 1.3 121+ 0.9 8.35 0.015
2009.5.27 268+ 1.8 203+ 21 172+ 04° 9.85 0.007
2009.7.4 09+ 0.3 06+ 0.1 05+ 0.1° 6.50 0.039
O. 002 tenellus0O) 0 O P. inopinus0 0000, OO (C2)
oboz200000, 00 S. tenellus, P. inopinus goopoooo, o0 (L) boboooooo

000 4. ssuensis 3000000 (Fig.4). S U. AdwsuensisUODOO00D00O00O00DOOOO,
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Fig. 4. Comparisons of the densities of copepods in the creek (C2) and along the main stream
(L1) in the successive three high temperature seasons
The height of rectangles and the vertical bars show the same as those for Fig. 3. In the
Investigation 2, copepods were collected four times at the one station in each season.

Table 2. Comparisons of the mean densities of copepods, water temperatures and salinities between the creek
station (C2) and the main stream station (L1) in the Investigation 2
In investigation 2, copepods were collected four times and water temparatures and salinities were deter-
mined one time at the one station in each season.
Data of densities of copepods were analyzed by Mann-Whitney’'s U-test

Date Creek Main stream Mann-Whitney's U-test
(C2) (LD U P

Densities of al copepods (Ind. /L) 2006.8.8 1015+ 10.11 16.57+ 7.23 5.0 0.49

2007.7.31 2503+ 11.16 0.25+ 0.20 16.0 0.03

2008.8.2 33.03+ 8.22 0.90+ 0.46 16.0 0.03
Water temparatures (O ) 2006.8.8 327 31.8

2007.7.31 30.2 29.8

2008.8.2 30.3 30.7
Sdlinities 2006.8.8 17.6 153

2007.7.31 26.2 9.4

2008.8.2 30.5 15.3
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