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Abstracts : The aim of the study was to compile bibliographical data concerning thermally
induced reactions of marine organisms inhabiting coastal waters, and to organize basic
information relevant to methodological study to assess the influences of thermal effluent from
thermal and nuclear power stations and of cooled seawater from LNG terminal using seawater
vaporizer upon the marine organisms.

The results obtained are as follows :

1. Compiled bibliography enabled to make survey of total 161 species; fishes 91, crustaceans
14, molluscs 32, echinoderms 7, polychaetes 5, and marine plants 12. Each species was
given a thermal effect table of its own.

2. Thermal effect tables include optimal, desired temperatures, along with lower and higher
temperature limits for survival, feeding and death recorded in the spawning, hatching,
growing, juvenile, adult and other periods of the spesies at their respective habitats.
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3. In addition, thermally induced reactions involved in temperature preference, respiration,

TXS : BAEAEYORELECHT 2 UMAE

feeding, sexual maturation, development, thermal tolerance and migration of marine
organisms were also investigated and characteristics of these reactions together with
often marked adaptive significance were summarized.

Keywords : Marine organisms, Thermal effluent, Cooled seawater, Water temperature, Thermal

tolerance.
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TES  BEAMOBREL BT 2 HRE

Bk BELYBEGRE

HYiE F—7—F
@Or\| (A)

1 743 TAT Siganus fuscescens

2 TAFA TAFA Hexagrammos otakii

3 THT=HA ThHT<IA Branchiostegus japonicus

4 Thh=X THhheRX Spbhyraena pinguis

5 TIANF T IANF Rudarius ercodes

6 7 T Plecoglossus altivelis

T AAFT S bab=1 Ammodytes personatus

8 AHF 14 H9F Parapristipoma trilineatum

9 AvALA 2 %t Kareius bicoloratus

100 1AV 59F ATV STF Salangichthys ishikawae

11 154 1454 Oplegnathus fasciatus

12 £7F R AIF R Pictiblennius yatabei

13 41K54 A RTA Psenopsis anomala

14 o)y &) vy ) ViR Cynoglossidae,
Paraplagusia arelia
Cynoglossus
Symphurus, tongue fishes

15 XA R AN Sebastes thompsoni

16 wFrF ¥ Anguilla japonica

17T OV S5F IV INF Thammaconus modestus

18 wi4+d AN A b | Ditrema temmincki

19 TIAL 7Y AL Ty Etrumeus teres

20 A=—Aa¥ A=—Aa¥ Inimicus japonicus

21 AHyd yah g | Sebast iscus marmoratus

22 hEIsFA0Y A IFATY Engraulis japonicus

23 HINF A TNF Stephanolepis cirrhifer

24 HoRF 71 IRF Seriola dumerili

25 FINH FINE Epinephelus akaara

26 FUHATY FUHATY Caranx sexfasciatus

2T %727 7427 Takifugu niphobles

28 7oA A=Vl Sebastes schlegeli

29 soa¥4 soayA Acanthopagrus schlegeli

30 zoxos JOirIF Girella melanichthys

31 aF JF AND Platycephalus indicus

<vIF
32 a/vo a/vo Clupanodon. punctatus
aNny Komosirus punctatus
3B Hr5<x Yr5<=x Oncorhynchus masou
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o2& (0D%)
HMRE F—7—F

34 B Vi Oncorhynchus keta
35 Yo VLA Herklotsichthys zunasi
36 3 H+3 Hemiramphus sajori

Hyporhamphus sajori
37 U3 +75 AND B3 Scomberomorus niphonius
38 Ho= V4 Cololabis saira
39 V=TV vRT Y Caranx dilicatissimuis
40 V=L HF Vi Terapon oxyrhynchus
41 vSUXk YAy Salangichthys microdon
42 Yook vavt Leucopsarion petersi
43 voFx voFR Sillago japonica,

Xz Kisu
4 vars¥F var¥ Argyrosomus argentatus
fVEF
45 R bS53 2y Theragra chalocogramma
46 RXF ARXF Lateolabrax japonicus
47 I INF Y INF Cleisthenes pinetorum
herzensteini

48 FhI)NgA SHhI)NTA Goniistinus zonatus
49 IFIF FOX Trichiurus lepturus
50 % A Ablennes anastomella
51 <A I IET A =T IES XA Pseudorhombus pentophthalmis
52 F5A F5A Evymnis japonica
53 W7V bhETUX VI hETA Cypselurus heterurus
5 T4 FUUIIA Apogon lineatus
5 ;5727 N2 Takifugu rubripes
5 =Y = Clupea pallasi
57 =X =~ Nibea mitsulurii
58 XRX3IdJF XXITF Callionymus richardsoni
59 NFHTFTIAY NG FTZIAY Repomucenus valenciennei
60 NING INGING Arctoscopus japonicus
61 NE INE Muraenesox cinereus
62 EATF EA45F Leiognathus nuchalis
63 EAY EAD Upeneus bensasi
64 ES X EF A Paralichthys olivaceus
65 7V 7 Seriola quinqueradiata
66 A T4 Sparus sarba
67 FwLAHAUVA FoAVA Verasper variegatus
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FrEx (00X
KYiE F——F
68 KV hFEYH Ry MEDA Cypselurus opisthopus hiraii
I Ry Pleurogrammus azorus
0 K3 K3 Mugil cephalus
<S5 striped mullet

n <=7v 7Y Trachurus japonicus
2 =°T7+T 7+ Conger myriaster
B =49y 24 47y Sardinops melanostictus
4 =xv <L Saurida undosquamis
" <HLA <AL Limanda herzensteini
6 <afhLA <anvA Limanda yokohamae

Pleuronectes yokohamae
M =¥ <z YN Scomber japonicus

LA
8 <=AJRT TR/) Ry Oncorhynchus tschawytscha
9 <54 <54 Pagrus major, genuine porgy
80 =¥ 75 Gadus macrocephalus
81 < VAhD < YHhT Verasper moseri
82 =t LA Acanthogobius flavimanus
83 =¥ NG Epinephelus septemfasciatus
84 <INTY <NT D Decapterus maruadsi
8 LIVHLA LyHivA Eopsetta grigorjewi
86 LT/ A LT)A Sebastes pachycephalus
87T AAZALA AL VA Pleuronichthys cornutus
88 AUF AUF Girella punctata
89 A+¥ AFT Liza haematocheila
90 X/5)L AN Sebastes inermis
91 IUoIA Sy sk Syngnathus schlegeli
QBEHE (B)

1 7hHxtE ThLtE Metapenaeobsis barbata
2 Avh= 1= Charybdis japonicus
3 Mzt 11t Paulirus japonicus
4 TEYVsa IEY+a Crangon affinis
5 Y3 bz b/ Portunus trituberculatus
6 i<zt D% Penaeus japonicus
T $r5x1 Y751 Sergestes lucens
8 Hixt HIILTE Trachypenaeus curvivostris
9 2 Y3 AND EiEE# Oratosquilla oratoria

Squilla oratoria
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B2E  (0o0%)
HYrE F—7—F

10 #4743 FATHYI Portunus pelagicus

11 MAYSY3a3xE FrAY%3axt  Melita dentata
Melita denticulata

12 bS5zt fSx¥E Metapenacopsis acclivis

13 ESuAH= ESVAH= Oval ipes punctatus

14 avzrE Ivxzt Met apenacus ensis

Q#kE (C)

1 ThHA THHA Scapharca broughtonii

2 Th=v Th=Y Rapana venosa
Rapana thomasiana

3 Tavhi4 TavhiA Pinctada fucata mortensii

4 THY THY Ruditapes phil ippinarum
Tapes phil ivpinarum

5 wNHA N A Pseudocardium sachalinensis

Ry FHA

6 =J/7UE )78 Haliotis(Nordotis) discus hannai

T 70797t 7ar79gkE Nordotis discus discus
Haliotis discus

8 ay<hiA ay<HiA Gomphina melanaegis

9 HH=x Y4 T Batillus cormutus, Turbo cor-

nutus, Turbo japonica

10 HIED HILEKY Scapharca subcrenata

11 VX744 YR HA Theora fragilis

12 hazy fhary Sulculus diversicolor aquatilis
Haliotis diversicolor aquatilis

13 bUHA M) AA Fulvia mutica

14 "4 INA Babylonia japonica

15 \HHA N A Mactra chinensis
Mactra sulcataria

16 =7 e/ Meretrix lusoria

17 w7744 R THA Pat inopecten(Mizuhopecten)

yessoensis

18 &b FFRAA R M MFRAA Musculista senhousia

19 <HF < HF Crassostrea gigas

20 =¥ ATOE 2 hTIE Nordotis gigantea
Haliotis gigantea

21 LIYFAHA LoHFAHA Mytilus edulis

Mytilus galloprovincialis
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Bk (0oD%)
Ky F—7—-F
22 AHATIE AAATIOE Nordotis gigantea sieboldii
Haliotis gigantea sieboldii
23 TAYVAH TAVAH Sepioteuthis lessoniana
28 roYFAAH roYFEAH Doryteuthis kensaki
25 a7AH avAh Sepia(Platysepia) esculenta
26 Y)Y TARH YIXTrAh Sepiella japonica
21 UV KRIAH AN E ] Loligo(Nipponololigo) japonica
28 ZIAAH ZIVAAL A Todarodes pacificus
29 TRIAAH VANIE W] Loligo budo
30 YUAA YIAAH Doryteuthis bleekeri
31 <¥a <% a Octopus wulgaris
32 IX¥a IX¥a Paroctopus dofleini dofleini
@#rzE (D)
1 7ho= ThHI= Pseudocentrotus depressus
2 N7 N7y Strongylocentrotus intermedius
3 FrLTHYFU= FIrLSHFT = Strongylocentrotus nudus
4 N7 A VA2 et Hemicentrotus pulcherrimus
Strongylocentrotus pulcherrimus
5 LIo¥Fo= LoYFy— AMnthocidaris crassispina
Heliocidaris crassispina
<}l <a <r <3 Stichopus japonicus
T <=E Yy <Ry Halocynthia voretzi
®ZEH (E)
1 AbheXTHA AheXTHA Hesione reticulata
2 FRYAVA GDH FRUAL A Lumbrineris japonica
3 NFXHAFITAHA NFFXHAFTHA  Sigambra hanaokai
Ancistrosyllis hanaokai
Sigambra tentaculata
4 7H¥Th4 G 7Y ITh A5 Terebellidae
5 IFYNRAEA IYNRAEL Paraprionospio pinnata
Prionospio pinnata
©@m%Es (F)
1 7HhHE7Y ThE?Y Sargassum horneri
2 TTE TE Zostera marina
3 T4 TIA Eisenia bicyclis
4 =3/ I/ Campylaephora hypnaeoides
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FEo2k (0o%)
S F—7—F
5 AT/ AT Gracilaria asiatica
Gracilaria verrucosa
6 AVA ATA Ecklonia cava
T A¥EJY ZHES Y Porphyra yezoensis
8 HwU¥TIS wUTI5 Sargassum fulvellum
9 </Y% 7Y Gelidium elegas
YAl Gelidium amansii
100 <av’ <av7 Laminaria japonica
11 X7/ XY Nemacystus decipiens
12 OAA 75 A Undaria pinnatifida
DEDHOEYRE
p:b | poitic] Fish, Fishes, Pisces
TKELEY TKELY) Aquatic organisms,
Hydrobiology, Marine biology,
Marine organisms, Plankton,
Ichthyoplankton, Zooplankton
Phytoplankton, Nannoplankton,
Microplankton, Mesoplankton,
Macroplankton, Megaroplankton,
Nekton
e, FR i, R larva&
p:L ap Fish egg, Fish eggs
HERRL i35 Fry, Young fry, Juvenile
by )=\ Young fish
¥ & : BHF—EBEEL, &DHEATE TOXFFIDHVNE > TOIUT&LUEE
ATCFIINETHRVI L2FKT 5,
¥ ARATEL,

IKEEEY) < WEEY, TS50 b, EREMBEEET,

_10_
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FIk MREEF-T7-F

XIRIAE F-7—-F
JKBRRREE BHEK Thermal effluent
Warmed Wwater (Weffluent
Warm(Wwater
IENEEK Cooling(W)water (Weffluent
K& Sea(W)water (W) temperature
BkiE, BAkR High(Wwater (W) temperature
High(W) temperature
{EAKE, %B7kiE Low(Wwater (W) temperature
Low(W) temperature
G Cold(W)shock
Thermal tolerance
Critical(Wthermal
BERBREE S
TKEBIR
£
BHEIS

& (W) :warm(WwaterDW) i3, warmEwater DRSOV BXENA-T
WTHRWVLIEZEKL, #lZidwarm-water, warm water&b S bk
TR E B,

_11_
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