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Vertical and Horizontal Distribution of Copepod
Nauplii as Food for Anchovy Larvae (Engraulis
japonica) in Hiroshima Bay

Shin-ichi UYE* and Toru YAMAOKA*

Abstract

Vertical and horizontal distributions of copepod nauplii were investigated in Hiroshima
Bay during May-July, a major spawning period of Japanese anchovy Engraulis japonica.
Within the water column, copepod nauplii were distributed abundantly in the layers where
the chlorophyll concentration was high and there was a significant positive relationship
between the nauplii density and <30 gm chlorophyll concentration on one out of two occasions.
Within the surface layer, the nauplii tended to be abundant toward the head of the bay,
‘showing a similar relationship between nauplii density and <30 gm (or total) chlorophyll
concentration on two out of three occasions. Oithona nauplii occurred at densities higher
than 3,000 indiv. /7! in the innermost part of the bay, but these may not be utilized usu-
ally by anchovy larvae, since the major spawning ground of anchovy is the open bay area.
The nauplii patch (>100 indiv. 7™!) was only sporadic and the average nauplii density was
26.5 indiv. [7! in the open bay area, indicating that the feeding condition of anchovy larvae.
was very severe in Hiroshima Bay. These larvae may depend on small scale nauplii patch-
ness which was not detected in the present study (62-309 m intervals) or on phytoplankton
as a supplementary food under scarce nauplii supply.
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Fig. 1. Map showing the . location of stations
(HS2, HS4) for vertical distribution and of sur-
vey lines (1, 2-A, B, C, 3) for horizontal
distribution of copepod nauplii. Numeral in
parenthesis indicates the location of sampling
stations for horizontal distribution.
Table 1 for detail.
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Table 1. Date, location and other information during investigation of
copepod naulii horizontal distribution in Hiroshima Bay.
Survey line Date/Time Location - Cruising Length of Number of Sampling
start end speed a segment segments volume
(knot) (m (I-segment ™)

1 20 May °88 34°14.5’N  32°00.5’N 10 309 75 46.8

11:55-12:30 132°20.8'E 132°08.0’E
13:47-14:32 :

2-A 24 June ’88  34°09.1’N  34°12.0’N 5 154 36 126.3
10:50-11:25 132°20.9’E 132°20.4'E

2-B 12:11-12:36  34°15.8'N  34°18.3'N 5 154 24 38.1
132°21.2'E  132°23.4’'E

2-C 12:51-13:03  34°19.0’N  34°20.2'N 5 154 13 15.1
132°23.5’E  132°24.4’'E

3 6 July 89 34°09.3'N  34°05.0’N 2 62 121 44.6
09:10-11:10 132°20.0’'E 132°20.0’E

— 342 —



EEBLRTBHE I F4 T AFa0tiRaE

MLk, £FERTORET 1V, KLORESA vD
RENIELESSY Fig. 1 &, BEFOHERETS
7 —#% Table 1 ©XhThzR L1,

FAV1, 2RBTHFRECIRFCEREI AT -
Teb, REMTIZRD > REMBESEDT, ThbOE
RELERETCRERC /> T b, ¥EEABSILE
HRCHEROBOMOE S LG L, ILEOBRED
ERIEEBENAEL LT B,

B TR CREBEIhTCh kA Y 7 (I
RAEKE TR 3m) 1 X b BRI B RO K (BE
$91007, ZEHOEE: 158) RA LT SR I %F K O K
B, 2% STD (=—5 o 7%, Mark W) X b,
4 Chl. ¢ 37 v — v A5 A OBIEKEE (Turner
Designs) & X b #HEEEHE Lz, <30 gm Chl. ¢ o
TREHEF IR0~ % 1 SR AL, 8
B DR & AT E Uic, 7fEL19894E7 6 HO

Temperature (°C)
13 14 15 16 17 18

Salinity (%e) Chla (ug/l)

2426283032 0 2 4 6

FHERFIZ 12 <30pm Chl. @ WRBIRE Ligd - Te, B/
=7V Y ALK D —ERE T~ —~7 5 —T 58
K, 1 ’\F‘ﬁFT HA\30um DAY Fi oy b TR
EHRENCHIE L, 7 — 70 9 AD R AE A

| DR L FRRCAT > 7,

3. & B

3-1. #HE/ ~ TV I RONESFTE

sEa HS2 (KIE: 2lm) i1 5FEEES Fig. 2
IR Ut KIRIZEETIZ16.6°C TH D, KEHTm

(14.0°C) ¥ CRAMITEEL, ToO®KRARICE

TET Lic, OIERE (27.81%) 25 3mE % TEWM
CER L, FOEREAR 32. 7% T LR Lio<30pm
Chl. @ 131.0~4.05 ugl™* O TEFHL, 1 ~3mfE
T 3.80~4.05 ugl™ OBMKBEHELTE D, KELH
CAET Lice 4 Chl. @ 3BHTRED 6.36pgl™ T

Density (indiv./)
0 10 20 30 40 50 60 70 80

of  »

r% ]
| _(/ }
’E L oL
el o
g |1 [/
[a] I i
‘I Sal. L\
.15-/ (
1 ]
| I
-I s j D
S 20+ “\

°

B Paracalanus

m Acartia i
%’tgorycaeus
N 0 Qthers

Fig. 2. Vertical distribution of temperature, salinity, <30 #m chlorophyll a, total
chlorophyll @ and the density of copepod nauplii. at HS2.
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Fig. 3. Vertical distribution of temperature, salinity, <30 #m chlorophyll @, total
chlorophyll @ and the density of copepod nauplii at HS4.
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Fig. 4. Relationship between copepod nauplii
density and <30 #m chlorophyll a at HS2 (top)
and HS4 (bottom).
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Fig. 8. Horizontal distribution of the density of copepod nauplii along the
survey line 2. Note the change of scale in total and Oithona abundance.
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Horizontal distribution of the density of copepod nauplii along the survey line 3.
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