19654 B A B AR BIR DIt & Z D #E— .
FRENIC & AIKERFEIC DWW T

=l e AL HF OE

The Hydrographic Conditions and the Fisheries Damages by
the Red Water Occurred in Omura Bay in Summer 1965-IV.
Mass-Mortality of Fishes Resultant of the Red Water

Tsukasa Smroxawa* and Haruhiko Irie

The first red water appeared in the south-western coast of Omura
Bay from middle July to early August, and the second one spread all
over the southern part of the Bay from latter August to middle September
1965. Both bloomings were due to Gymmnodinium sp.

This paper mainly deals with the second one. This blooming was
accompanied by the phenomenon that dissolved oxygen in the bottom
water-mass dwindled into zero, and also by the mass-mortality of fishes—
goby, blenny, globefish, common eel, octopus, dragonet, anchovy, gray
mullet, conger eel, etc. Nevertheless the distribution of blooming was
limited to the southern part and the water-mass without dissolved oxy-
gen and the mass-mortality extended all over the bay.

What has caused this mass-mortality ? From the status of the red
water, the dissolved oxygen content in the bottom water-mass and the
progress of decomposition above the ark shell, it was assumed that the
mass-mortality of fishes and invertebrates was not caused by the red
water, but primarily by the depletion of dissolved oxygen in the bottom
water-mass all over the Bay.
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Fig. 1 Oceanographic conditions in Tsumizu Inlet, Sept. 2, 1965.
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Fig. 2 Distribution of ark shells in Omu-
ra Bay in July 1965. The number

of dot in a square indicates rela-
tive distribution and the numerical
figures in the explanation inserted
in this figure are the number of
individual per 10 square meter.
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Table 1. Result of the dragnet survey of ark shells
. Nos. of sampling individuals per 15 min.
Towing
Date Station | duration Living Newly dead
(min.) Adult Young Adult Young
Pair Piece | Pair Piece | Pair Piece | Pair Piece
1 5 18 93
2 15 12 75 2
3 10 147 3 9
4 15 73 7
5 15 132 37
6 15 122 26
7 15 304 28
Sept. 3 8 15 179 2
9 15 259 29
10 15 221 28
11 15 61 2 158 17
12 15 162 3 101 3
13 15 123 112 9
14 3 905 10 220 15
15 15 17 16
16 15 27 81
17 15 16
Sept. 4 18 15 24 23
19 15 6 5 4 6
20 15 14 2 1
21 15 12 1
%% 15 66 21
15 79 36
Sept. 7 24 17 27 161
25 17 46 40
26 15 542 24 40
Oct. 17 27 15 167 3
28 15 49 2 77
29 15 7 1 175 17
30 15 15 2 34
31 12 3 39 3
32 15 3 6 2 1
33 9 3 63 8
34 %5 2
'35 5 8 13
Jan. 10~11 1 34 15 9 3| 8 1
37 15 8. 3
38 15 6 1 3
39 15 3 57 1
40 15 3 60
41 15
42 15 18 72
Total 43 3 3, 869 61 |[1,962 35
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during and after the red water in Summer, 1965.

Motarity
Adult| Young Remarks
(%) | (%)
100 100 The shells with flesh nearly decayed
100 100 The shells almost empty
%88 %OO 46 individuals (319;), with flesh decayed and others empty
00
100 100
100 100
100 100 609 with flesh decayed and others empty
100 100
100 100
100 100
100 100 41 individuals (66%) with flesh decayed and others empty
100 | 100 | 120 ” (74%) and
100 100 111 ” (90%) ” and ”
100 100 733 ” (819,) ” and ”
100 100 909, with flesh decayed
100 100 109, 7 , bad-smelling
100 100 90% 4
100 100 807 ” , bad-smelling
40 45 1002 ”
7 0 The dead club, conger-eel and starfish were collected together with
0 0 the ark shell.
100 100
) Empty. The shell ligament was found only in 10% of the shell.
100 100
100 100
100 | 100 }Ernpty, odourless
100 100
100 100 Starfish (11), spiral shellfish (newly dead 3), octopus (1)
100 100 #  (abundant), 4 (
100 100 Jellyfish (abundant)
67 100 Sea cucumber (1)
100 100 Starfish (abundant)
100 100 Spiral shellfish (2)
100 100
100 100 Starfish (about 50)
27 100 Spiral shellfish (2)
100 100
100 100
100 100 Starfish (about 70)
4 (a few)
100 100 ” (abundant)
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Fig. 5 Comparison among various observation dates (2,4 and 5~8 Sept.
1965) in the distribution of water temperature and dissolved oxy-
gen at the bottom later in Omura Bay (after Mori® et al, and
Shiokawa et al).
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3) FHE - AILEE 1966 : 1965EFHIANESREIF ORI ZOHE—M.  REFEROANE
WEBOER EAKHE, 21; 103~113.
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2o BRIk, 21; 45~58.
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EXPLANATION OF PLATES

A~B. Mass mortality of ark shells caused by red water in Omura Bay, 1965(Offered
by Mr. Kuroki).
A: Fishing, B: Dead ark shells.

C~F. Mass mortality of fishes caused by red water in Tsumizu Inlet, 1965.
C: Goby, D: 1-Common eel, 2- Globefish, 3- Blenny, 4- Goby, 5-Cuttlefish,
6-Gray rock cod, E: 1-Sand-borer, 2-Octopus, 3-Rock Trout, 4-Blenny,
5- Goby, F: Gray Mullet.

G. Dead pearl oysters caused by red water at Kuroki’'s Farm in Tsumizu Inlet, 1965.

H~I1. People are picking up the Anchovies weakened by red water and then driven
together by wind to Tokitsu coast, 1965 (Offered by NBC-TV).
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