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Fig. 1. Map of the three sampling localities, i.e. the intakes of the first, second
and the third nuclear power plant along the coast of northern and
southern tips of Taiwan.
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Table 1. The number of families, species, individuals and weight of
the impinged fishes at the Nuclear Power Plant 1, 2, 3
from July 1986 to June 1989

oy E B # L G # 22 54 E & (Kg)

# — | 1986.7~1987.6 65 128 | 202,080 | 2,204
. 1987.7~1988.6 54 114 5,809 135

; 1988. 7~1989. 6 62 154 123,461 1,141

¥ = K | 1986.7~1987.6 44 82 42,153 219
1987. 7~1988. 6 45 103 2,530 48

| 1988.7~1989.6 48 116 | 3,282 186

B = R | 1986.7~1987.6 28 58 1,973 15
1987. 7~1988. 6 34 61 947 7

1988. 7~1989. 6 38 | 64 1,193 15

ERENR 61% (8% > 1990) -
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fossil power plant from July 1987 to June 1988

IREEA T A SRR MR BB AT MBS R

Table 2. The results of correlation tests between the environmental
factors and the impinged fishes at the Nuclear Power Plant
1, 2, 3 from July 1986 to June 1989 and the Hsing-Ta-Kang
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BERT & piil =) i3 il # B Eig
% — 3 1986. 7~1987.6 —0. 0350 0.4780
1987.7~1988.6 —0.2597 0.5880 *
1988.7~1989. 6 0.33 | 0.25
¥ - & 1987.6~1987.6 0.5860 * —0.0270
IK ptA 1987.7~1988. 6 —0.2908 0.1207
1988.7~1989. 6 0.24 0.24
% = B 1986. 7~1987. 6 0.2412 0.4422 *
1987.7~1988. 6 0.6561 * 0.5436 *
1988. 7~1989. 6 0.55 * 0.48 *
13 — )5 1986. 7~1987. 6 —0.2196 -—0.0658
1987.7~1988. 6 0.1468 0.2564
1988. 7~1989, 6 —_ —_—
% - B’ 1986.7~1987.6 —0.3620 —0.0800
biich & 1987.7~1988. 6 0.1587 0.1540
1988. 7~1989. 6 —_ _—
b5 = B’ 1986. 7~1987.6 —0.0150 0.0721
1987.7~1988. 6 0.3866 0.3316
1988. 7~1989. 6 —_ _
& W % - 53 1987.7~1988. 6 0.4321 0.4393
=:: & e 1987.7~1988. 6 2,75 % 0.51
i & % - 53 1987.7~1988. 6 1.12 3.20 *
B & HE 1987.7~1988. 6 0.87 1.09 *
* PR EEERMG
0.0 0.20 0.30 0.50
N1ST7
— N2'87
N188
] , _N2'88
N387
] N388

B ZSEEETEREEEE (1987.7~1989.6) = UPGMA B 4iHE
Fig. 2. UPGMA phenograms for comparing the fish communities among the three

localities and two years (1987.7~1989.6).



58

R= H 1987 £7 AF 1989 4 6 § BRI R TERBAM LN > &L
ST X ] NRERBEREA B0 IER— s R G

Table 3. Monthly occurence of those dominant impinged fish species
at the Nuclear Power Plant 1, 2, 3 from July 1987 to June
1989. The individual sign of plus, cross, and hollow square
indicate the occurence at the first, second, and third nuglear
power station respectively. Thus any combinations of differ-
ent signs means the species concurrently occured at those
different stations as the signs indicated
i E3) A 1z
# E i} % , T
l}2!3,4}5‘6‘7|8i9|10!11’12
Acanthuridae | Naso lopezi O [ !
N. unicornis X | X | X
Apogonidae Apogon doederleini K x| ¥ BH | 3K | K | X
Archamia dispilus x 1 @B O0;0,00 B | # |0
Atherinidae Allanetta woodwardi KIK | XK XK | K |HE|XKXK |+ ] X ]| ¥ %!
Belonidae Ablennes hians X X X X 1 X
Tylosurus crocodilus X |+ + BB+ x| X
Carangidae Alectis ciliaris X XK | x * |
Selar crumenopthalmus + 4+ | x| X
Trachurus japonicus + * | BB Kok !+ T+
Clupeidae Sardinella sindensis +lFIX |+ KX X
Diodontidae Diodon holocanthus ¥ ¥ ‘, X | X P X
Engraulidae Engraulis japonica X | ¥ | K i X x|+
Stolephorus punctifer + | X : + + | x X | ¥ d
Leiognathidae | Gazza achlamys | + X |+
1
G. minuta j + x O
Leiognathus berbis + X ] ¥ X B |+ X1+ +
L. brevirostris ; ¥+
L. nuchalis + | X L X
[
L. splendens 1 ¥ IH | K|+
Secuter ruconius ¥ ! + x OB K X
Mugilidae Mogil cephalus ¥ UK IKIK IR KIKIKI K| XK
!
Mullidae Parupenens spilurus + %
Upeneus tragula i +
U. sp. [ + |
i
Pempheridae | Pempheris oualensis KIiXKi¥X |+ H H H X 1 X
P. xathoptera | - K|+ |
Plotosidae Plotosus lineatus + ¥+ |+ x | [ { X
Pomacentridae! Abudefduf bengalensis | S | + P+ X X U WK
| A. sexfasciatus K| ¥ | ¥ KD+ K K ‘X X
A. vaigiensis KIK IR IR XK | K BB %) KK X
Pomacentrus coelestis KUK K O K ¥ ¥ " + |+ X X
Scorpaenidae | Scorpaenopsis diabolis X i X | X ; + X |
Siganidae Siganus fuscecens Il x x|+ | + O X+ ] + |
Sphyraenidae | Sphyraena forsteri ‘ ‘ | + 4
S. japonica oK+ X | 3 | - ‘
Theraponidae | Therapon jarbua + o+ O o+ ; + ( + i X ’
Trichiuridae Trichurus lepturus MK+ ¥ ]‘ 3 ’ ¥ K fl ¥ oK | x
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RN BRWAEEZREXRIO REREER ARRBRER
Table 4. The number of sampling times, total sampling weight, and
weight of the massive impingement at the Nuclear Power
Plant 1, 2, 3 from July 1986 to June 1989
l
K oo i3 B O X ® RERE (Kg) KEMRE (Kg)
|
¥ o — & 1986. 7~1987.6 40 2,204 2,162(4)*
1987. 7~1988. 6 24 135 16(1)*
1988. 7~1989. 6 24 1,141 1,100(3)*
¥ Z ® 1986. 7~1987. 6 36 F 219 50(1)8
1987.7~1988.6 24 “ 48 —
| 1988. 7~1989. 6 24 ! 186 —
¥ = m 1986. 7~1987. 6 36 15 —
1987.7~1988. 6 12 7 —
1988.7~1989. 6 12 15 —

*UREEBRERRAARRRREYE 0 BUAZEFREEREK
P IRERRRARRESR  BIRZEBFREERE -

R HRMEFEZ2FRAFZEMEREFRECERE

Table 5. The estimation of annual total weight loss and the econam-
ical loss of fishery by the impingement at the Nuclear Power
Plant 1, 2, 3 from July 1986 to June 1989
2 £ B £ E B (Kg) 2ERELBERL (1)
53 B £ E |
. (A | B | W (B)
¥ — & 1986.7~1987.6 20,056 49,028 60.3 209.8
1987.7~1988.6 2,053 2,950 205.3 185.3
1988. 7~1989. 6 17,353 33,624 52.1 161.3
¥ - K 1986. 7~1987.6 2,220 1,913 222.0 191.3
1987.7~1988.6 730 — 73.0 —_
1988.7~1989.6 2,829 — 282.9 —
¥ = B 1986.7~1987.6 148 — 14.8 —
1987.7~1988. 6 194 — 19.4 —
1988.7~1989. 6 459 — 45.9 —_

* L BEAROGERE
4 L HAR@IHERE -

N RSB QU] S AR R TRIR Y » HETTTSE 43 DA T AR B AR 2 BTG 1 o SR | » R iR A0
BHHARAFERBMEEBTZRI  RIRRH ~ BRWE  BRA S » ERERGEEER - AT
BERM R R A — LR R SEINHBKENEGR 2 B TR B o B i ET
#% EEH-EEHHEINI NS EREEZMMEAR » ATSESEBIER » BHLAZE
RERENRAAXEMBRIAKENARRABEREBCRESS » BREERBHFRZIME - RNE
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Studies on removal of dissolved organic substances and suspended solids

Fine air buddles generated by the aerator produce a foam on the surface of
tank. It was found in the previous studies that suspended solid substances
including bacteria, particularly Vibrio group, were absorbed in the foam and some
of dissolved organic substances were also concentrated in the foam. The foams
were flooded out from the top of the tank. Time course change of water quality
in the aquarium was shown in Fig. 14. Dissolved organic substances mainly
excreted from fish was almost equilibrated at about 22 mg calculated as dissolved
organic carbon per liter. Also DO and turbidity were maintained at 11.5 mg/! and
1.5°, respectively. But NH~N was increased to around 8 mg/l at 45 hours. The
level of dissolved organic substances may not be unfavorable to fish, however,
increasing level of NH,~N may have some adverse effects to fish in the aquarium.
It should be provided such a specific adsorbent in the filter as calcium carbonate
to be able to remove NH,-N. Observation of microbial flora in the aquarium was
not included in the study due to the condition of laboratory facilities. Here we
would like to introduce a result in Fig. 14 which was recently obtained in Tokyo
university of Fisheries. It was of interesting that the number of bacteria in the
aquarium especially that of pathogenic species of Vibrio was observed to be
removed remarkably with the foam produced by the systens.
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Fish Community Changes and the Estimation of Fishery
Loss from the Impingement Studies at the Three
Nuclear Power Plants in Taiwan

C.P. Lin, K.T. Shao, C.C. Lee, P.L. Lin and L. T. Ho

Institute of Zoology, Academia Sinica Nankang, Taipei, Taiwan, R. O.C.

ABSTRACT

This paper preliminarily review the fish community changes and the estima-
tion of total loss of fishery. Impinged fishes were collected by systematic sampl-
ing methods. Meanwhile, the data of environmental factors in situ were also
collected for understanding the effectiveness of environment factors. In general
the correlations between impingement weights and the environmental factor are
not consistent.

On tne fish species composition, economic species comprised 38% and coral
reef fishes contained 61% of the total number of species. On the community
changes, the differences of community structure between the northern and sout-
hern Taiwan were greater than between the two plants at north.But the results
of comparing the two northern plants shown that temporal variation was greater
than spatial variation.

The estimation of total fishery loss were about one million NT dollars per
year at the two northern plants each. Only couple hundreds thousand dollars
loss at the third plant in south.



