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A consideration on fish community and supply-mechanism in the
Shimizu harbor, Shizuoka Prefecture, Japan.

Hiromichi YATOMI

Abstract

Fish were collected by pole fishing and ground seine nets from Shimizu harbor in Shizuoka prefecture, Japan,
2004~2006: 113 fish species were identified. Of these fish, 24 species (8 orders 20 families) lived permanently in the
harbor basin year-round. The remaining 89 species (13 orders 54 families) were ones which advanced into the harbor
basin depending on adaptability and environment, including water quality and available food organisms. Therefore,
the fish community structure of the harbor basin was regarded as dynamically changing according to seasonal
movement of the various fish species.

The scorpion fish (Sebastiscus marmoratus) was selected for close study. The adult has a narrow range of
movement and the multiple groups found in Suruga Bay (next to Shimizu harbor) were analyzed for genetic
variability and population structure. Each group displayed high genetic variability, there was also a high level of
similarity between groups. These results suggest that the effective size of the Shimizu harbor scorpion fish group is
big enough to also cover Suruga Bay, and it is maintained by the various groups. Then, it was presumed that the fish
larvae in the floating stage were helping the gene flow.

As a fish supply-mechanism for the Shimizu harbor, it was considered that the formation around the harbor
entrance of an estuary front, with a high distribution density of food organisms, a certain level of entrainment and
the tide motion are all important factors. It also appears that environmental conditions around the harbor entrance

are directly affected by the dynamic movement of the flow of river water into the harbor.
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Table1 List of fish species collected by pole fishing and ground seine in Shimizu harbor.

No. Species Japanese Order Family Size (cm) Food Gear  Appear
1 Dasyalis akajei 7 TA Rajiformes Dasyatidae 50~60 predators PF short
2 Gymnothorax kidako YR Anguilliformes Muraenidae 90~100 predators PF short
3 Conger myriaster ~7rd Anguilliformes Congridae 30~60 predators PF short
4 Muraenesox cinereus INE Anguilliformes Muraenesocidae  40~55 predators PF short
5  Konosirus punctatus a/vua Clupeiformes Clupeidae 10~40 strainers PF-GS long
6  Spratelloides gracilis FEIS T Clupeiformes Clupeidae 5~10 strainers PF short
7 Sardinops melanostictus AT Clupeiformes Clupeidae 11~26 strainers GS short
8 Sardinella zunasi VAP ZA Clupeiformes Clupeidae 10~20 predators PF short
9 Engraulis japonicus Y I7FATY Clupeiformes Engraulidae 5~20 strainers PF+-GS  short

10 Tribolodon hakonensis v 74 Cypriniformes Cyprinidae 16~30 omnivorous PF long
11 Plotosus lineatus T R4 Siluriformes Plotosidae 15~28 predators PF-GS long
12 Oncorhynchus masou masou Y7 I Salmoniformes Salmonidae 40~50 predators GS short
13 Trachinocephalus myops TFTY Aulopiformes Synodontidae 15~27 predators GS short
14 Saurida gracilis &Ly Aulopiformes Synodontidae 10~15 predators GS short
15 Saurida wanieso v=xv Aulopiformes Synodontidae 18~29 predators GS short
16  Antennarius striatus A A Lophiiformes Antennariidae 8~12 predators GS short
17 Zeus faber < vy Zeiformes Zeidae 10~15 predators GS short
18  Fistularia petimba ThAYTZ Gasterosteiformes Fistulariidae 40~60 predators GS short
19  Fistulavia commersonii TAYT T Gasterosteiformes Fistulariidae 40~60 predators GS short
20 Mugil cephalus K7 Mugiliformes Mugilidae 30~60 omnivorus PF long
21 Hyporhamphus sajori B3y Beloniformes Hemiramphidae = 15~25 strainers PF short
22 Strongylura anastomella 7 Beloniformes Belonidae 25~40 predators GS short
23 Pterois lunulata N A Scorpaeniformes Scorpaenidae 10~20 predators GS short
24 Sebastiscus marmoratus B YT Scorpaeniformes Scorpaenidae 10~25 predators PF long
25 Sebastes inermis ANV Scorpaeniformes Scorpaenidae 8~20 predators PF short
26  Sebastes schlegelii rayA Scorpaeniformes Scorpaenidae 10~20 predators PF short
27  Scorpaenopsis cirrosa F=Aa¥ Scorpaeniformes Scorpaenidae 10~15 predators PF short
28  Erosa erosa <A ar Scorpaeniformes Synanceiidae 15~20 predators GS short
29  Hypodytes rubripinnis NAaAY Scorpaeniformes Tetrarogidae 3~10 strainers PF-GS  short
30 Chelidonichthys sipnosus R RY Scorpaeniformes Triglidae 15~25 predators GS short
31 Suggrundus meerdervoortii AT Scorpaeniformes Platycephalidae  15~60 predators PF long
32 Platycephalus indicus as Scorpaeniformes Platycephalidae = 19~62 predators PF short
33 Hexagrammos otakii TA TR Scorpaeniformes Hexagrammidae 10~23 predators PF short
34 Dactyloptena orientalis IR RY Scorpaeniformes Dactylopteridae ~ 15~20 predators GS short
35  Lateolabrax japonicus AR F Perciformes Moronidae 30~81 predators PF-GS  short
36 Lateolabrax latus EZAXF Perciformes Moronidae 45~70 predators PF-GS  short
37 Epinephelus septemfasciatus NG Perciformes Serranidae 20~30 predators PF short
38  Epinephelus areolatus AAEINY Perciformes Serranidae 15~20 predators PF short
39 Socura margaritacea Y7754 Perciformes Serranidae 8~25 strainers PF short
40  Apogon carinatus < MM YEF Perciformes Apogonidae 10~15 strainers GS short
41 Apogon emilineatus EN AV Perciformes Apogonidae 5~13 strainers PF-GS  short
42 Apogon kiensis TYRVA VET Perciformes Apogonidae 5~10 strainers GS short
43 Scombrops boops AV Perciformes Scombropidae 15~23 predators PF short
44 Trachurus japonicus TV Perciformes Carangidae 5~36 predators  PF-GS  long
45  Caranx sexfasciatus FUHRTY Perciformes Carangidae 8~35 predators PF long
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No. Species Japanese Order Family Size(cm) Food Gear  Appear
46  Gnathanodon speciosus AFXRYT Y Perciformes Carangidae 10~15 predators GS short
47 Pseudocaranx dentex YRTY Perciformes Carangidae 10~15 predators GS short
48  Kaiwarinus equula HATY Perciformes Carangidae 10~20 predators PF short
49  Seriola dumerili B 2 INF Perciformes Carangidae 15~38 predators PF-GS  short
50  Seriola quinqueradiata 7 Perciformes Carangidae 12~26 predators PF-GS  short
51  Scomberoides lysan AT I Perciformes Carangidae 10~15 predators PF short
52 Alectis cilioris A heFTY Perciformes Carangidae 8~15 predators GS short
53 Leiognathus nuchalis EAf7F Perciformes Leiognathidae 6~15 omnivorous PF-GS long
54 Leiognathus rivulatus ¥ 7F Perciformes Leiognathidae 5~10 omnivorous GS short
55 Gerres equulus 7ayF Perciformes Gerreidae 15~23 predators  PF+GS  short
56  Parapristipoma trilineatum 49 * Perciformes Haemulidae 5~15 predators PF short
57  Plectorhinchus cinctus avavyA Perciformes Haemulidae 30~50 predators PF-GS  short
58  Nemipterus bathybius vaA ray Perciformes Nemipteridae 17~23 predators GS short
59  Pagrus major <54 Perciformes Sparidae 10~59 predators PF-GS long
60  Acanthopagrus schlegeli Va=Fat Perciformes Sparidae 17~56 predators PF long
61  Acanthopagrus latus FF X Perciformes Sparidae 18~45 predators PF long
62  Sparus sarba A Perciformes Sparidae 20~35 predators PF long
63 Penrahia argentata yuasF Perciformes Sciaenidae 7~16 predators PF short
64  Sillago japonica v F A Perciformes Sillaginidae 10~25 predators PF long
65  Upeneus moluccensis FAVERY Perciformes Mullidae 10~15 predators GS short
66  Upeneus japonicus E XY Perciformes Mullidae 14~16 predators GS short
67  Upencus tragula IRERY Perciformes Mullidae 14~18 predato GS short
68  Gondistius zonztus h INTA Perciformes Cheilodactylidae  20~30 predators PF short
69  Ditrema temmincki VA A=) Perciformes Embiotocidae 12~30 predators PF long
70 Pomacentrus coeles VITARRAY A Perciformes Pomacentridae 3~7 strainers PF short
71 Chromis notata notnotata AXRITA Perciformes Pomacentri 5~20 strainers PF short
72 Rhyncopelates oxyrhynchus AT F Perciformes Teraponidae 5~15 predators PF short
73 Oplegnathus fasciatus 14 Perciformes Oplegnathidae 5~31 omnivorous PF long
74 Opiegnathus punctatus AVH XA Perciformes Oplegnathidae 10~15 predators PF short
75  Kyphosus vaigiensis A AXE Perciformes Kyphosidae 10~20 grazers PF short
76 Microcanthus strigatus HITHFIA Perciformes Microcanthidae 7~17 strainers PF short
77 Girella punctata AT ) Perciformes Girellidae 6~45 omnivorous PF-GS long
78  Halichoeres poecilopterus Favkr Perciformes Labridae 12~24 predators PF-GS long
79  Choerodon azurio 17 Perciformes Labridae 30~40 predators PF short
80  Semicossyphus reticulatus a7yA Perciformes Labridae 30~48 predators PF short
81  Calotomus japonicus 74 Perciformes Scaridae 30~47 omnivorous PF long
82  Pholis nebulosa FUR Perciformes Pholidae 5~10 predato PF short
83 Parapercis pulchella NI F R Perciformes Pinguipedidae 13~18 predators PF short
84 arapercis sexfosciata 207 NTXFA Perciformes Pinguipedidae 10~15 predators PF short
85  Repomucenus curvicornis E AN Perciformes Callionymidae 9~15 predators PF short
86  Acanthogobius flavimanus <Y Perciformes Gobiidae 5~18 omnivorous PF long
87  Siganus fuscescens 7AT Perciformes Siganidae 17~35 omnivorous PF long
88  Prionurus scalprum =Wy A Perciformes Acanthuridae 15~23 grazers PF short
89  Sphyraene pinguis THh AR Perciformes Sphyraenidae 10~25 predators PF short
90  Promethichthys prometheus 7ayvEhvA Perciformes Gempylidae 20~27 predators PF short
91  Trichiurus japonicus T F UL Perciformes Trichiuridae 50~120 predators PF short
92 Auxis rochei VYo Perciformes Scombridae 20~38 predators PF short
93 Scomber japonicus VAT Perciformes Scombridae 10~38 predators PF short
94 Scomber australasicus I YN Perciformes Scombridae 15~40 predators PF short
95  Parlalichthys olivaceus EI R Pleuronectiformes  Paralichthvidae = 15~68 predators PF long
96  Pleuronectes herzensteini A Pleuronectiformes Pleuronectdae 20~39 predators PF short
97 Pleuronectes yokohamae ATV A Pleuronectiformes Pleuronectdae 13~25 predators PF short
98  Cymoglossus joyneri TAYVIET R Pleuronectiformes Cynoglossidae 20~40 predators PF short
99 Triacanthus biaculecitus ¥ Tetraodontiformes Triacanthidae 7~18 predators  PF+GS  short

100  Stephanolepis cirrhifer AT INF Tetraodontiformes  Monacanthidae 7~30 omnivorous PF-GS long

101 Thammaconus modestus TRRAINF Tetraodontiformes  Monacanthidae — 10~17 omnivorous PF<GS  short

102 Paramonacanthus pusillus VT FHNF Tetraodontiformes ~ Monacanthidae 7~15 predators GS short

103 Lactoria diaphana 7 AR R Tetraodontiformes Ostraciidas 10~15 predators GS short

104 Takifugu hiphobles Vawed Tetraodontiformes  Tetraodontidae  10~20 predators  PF.GS  long

105  Canthingaster bennelti APV FF v 77 Tetraodontiformes  Tetraodontdae 14~15 predators GS short

106  Lagocephalus wheeleri a7 s Tetraodontiformes  Tetraodontidae  10~15 predators GS short

107 Canthigaster rivulata ¥y~ 7 Tetraodontiformes  Tetraodontidae 5~17 predators PF-GS  short

108  Tuakifugu vermicularis >y 77 Tetraodontiformes  Tetraodontidae  13~20 predators GS short

109  Takifugu poecilonotus axy7 7 Tetraodontiformes  Tetraodontidae  10~15 predators GS short

110  Avrothron stellatus x3av7s Tetraodontiformes  Tetraodontidae  10~18 predators GS short

111 Takifugu snyderi MENA e Tetraodontiformes  Tetraodontidae  10~15 predators PF short

112 Ostracion immaculatus nNazr Tetraodontiformes  Tetraodontidae 5~15 predators PF short

113 Diodon holocanthus N RV Tetraodontiformes Diodontidae 8~15 predators GS short

114 MEYAH Beloniformes Exocoetidae 30~35 strainers PF short

Species: scientific name Japanese: Japanese vernacular name Order, Family: class of taxon Size: body length Food: main food organism
Gear: fishing gear PF: pole fishing GS: ground seine nets Appear: occurrence tendency long; long term appearance (over 7 months)
short: short term appearance (under 7 months)
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Fig.1 Monthly change on average prevalence for 80 fish species with pole fishing.

—y

[=}

[=]
|

L4
o

Average fTishing number per day

®—® : A schlegeli 0 &A JRe,
O--0O: A latus £F R

6 7 8 9 10 11 12
Month

Fig.2 Monthly change of average fishing number per dayon Acanbthopagrus schiegeli and A. latus.

954555 35 (2006)

47



KEHHE
ENTWLIRWVLY, BRNIZBT 2E5ABOBGFERD 5 ik
RO —HHA KRS N TW»D EF 2Tz,

AFEHBE L&, 7a54, 57X, 7977, K
Z, AVF, TV, %A, I RAKEIMTHoT.
12N U CREEO BRI E A5 £, 1~3

3.1.3 RHEAHIRTE & EREAVHHE

7 HEAEHIRL 7o RIAHERLE, 8 H20RR4FETH
o7z, ISEIEFEHD, IMIIFHD LRI X DERES
niz, Zho2doAFERHBERAZLCLT,
Fig. 312R L7z, &k, AFSERABIC IFERELIF G

25

25

25

25

25

25

25

Average fishing days per 1 month (25th)

25

25

25

25

25|

A schiegeli H A& A

A latus ¥F X

T. hiphobles %74

H cephalus RS

T. japonicus I F

P major w4 A

P olivaceus £33 2

S. fuscescens 74 3

K punctatus 3/ iR

S. faponica L OXR

 § marmoratus hy=

?m EW - ‘iw - ;gw=;ﬁ_gé_5h{3 T? >
Month

S meerdervoortii AIF

L onuchalis E45%

A flavimanus it

S cirrhifer A NE

e e e T i

D temmincki o3 &Fd

T hakonensis 44

G sexfasciatus X HATY

e
S sarba n5 A

= m
P lineatus A XA

~ H poecilopterus a9+t

0 fasciatus £ 84

G jap

Month

Fig.3 Monthly change of average fishing days on 24 fish species which appeared in Shimizu harbor in long term.

48

Ry S WS e



TEZHE D FERESR C AR PEREICBE 9 2 54

ABCEY 384+, 754 D21, 4~6AIiciEzyy
I, NV, U4, FavkrD4FE, 7T~9 AiciE
yugA, 2977, K7, AVF, 7Y, 744, 2
Jyua, Ya¥R, A3F, b4 5FXD10fE, 10~12HH
WIEFF X, w54, BT, BINF, FUHIATY,
N A, TR, A ¥F 408K, HWIERTHIET
BAEE D B S LT,

7ay4RFF XL, B/ U TR & O
T, FHINCRAR & 22 2 IR b HBL L 72, HiE A
T, BRIV O/NSB L BEICFHIN 2 RS H 2 7 5
CEPEINTVWS, ¥4 13, K TLE 63cm @
fER S HEL L 7228, $9EEIZIZ < ko lz, AL, HO
Bk - REH, TKOBEE - B & v S BEINEE) 20 K3
2, RET % & KB ICHFFERIIR - 12K R RO ENCZ
bbranTnwd, 75413, 754 BoMET, Sl
T/NS N EE-> CEET 2. BElicidr = B4,
AFBICIWHEEREET 5, AV TIER IR
D, KICBEANBHT 2 L3N TWEH, ENOETER
WIRFEEFEL TV, BT 203, B OBIRE I HFE
L7z, BEINRRED T O ICEHIW S EERBE L 750, &
B o BENFIPHICRA S H 2 L &anTw5, v 7Y, B
BREICEE T 2 A CREFICABICA ST, KENTH
ZEMECBETLEINTWS, BATIE, EF i
10cm DUT O/NUREER, 4221 13k 15~25cm O AL
BB U, FUTAT VR, BRNTOEE T2 L3h
LETH D, FHaL, BEBICEL, NBBIC AL LS
NTws, 7741, EJIIFOERCEAS R ET%
Lz, —HERWAKTHEET IR L EAET S 28 03D 2
2, WHNOEEIMTNORPAHTH S, B> b, 7
a4, X, ¥4, HHTE, BN TEESBIS
NTEIHETH .

FEHIHIRED S {53, P D EHEE MR AT ORI & 47
B, BEIT 2 KEHBREICH L CTHEBEO R WAETH
%, LT, MRy ETEaHE, BNoay 27 ) — g
BEDTHAER, M7 0y 7 R awIc 5T 5 5,
HHH, 79V R, bs0WIEERAEROWERICERT S
B RE, B, B, F8dEL CoELEHY ERRBThO
BRI THL, 25 LIATEHPREORE %2 2 /- A fE
%, BENER 2 R/AINRICE X, BNTOMA2ERICT
%25, Lrl, —EoOREMEAICIE, SN (R
LEINCES BEOKT), £REN (FEINPHELDTDD
BE) BT s nEEBSES R TYT, ZRICELCT
HIERRE MR IR e 23 Ure e B s iz, —h,
BT 5 AEOBRERIE, BNOHREICL > TEORBRD
HEShDEFEZoND, 292 Thsk5I1E, HEEYD
B L BAFHCEHT 52 LT, BRNICHYT 288D
FERERE & BOSEIAIC b 2 2 L b TSNS, 2T,
ra¥A, eI X, 54, AYIRETIE, BNTOH
HRS RO 2 2 2—HEHRER > TV EFZ

954555 35 (2006)

Sz,

3.1.4 5EHAHHIRTE & S RERVHFEL

7 H ARG OHER Th - 72 EEAH L, 13H54%189
BTholz, 45FITFES D, 2/ITHRME, 12FIX5FHD
LHERAEIC K D EREE S e, IS D, D D26/ I
SWT, AFERBEERAZ/CL T, Fig.4 /Rl
7.

1R YN T THIMR 2 4 5 &, 1~3 B
BARF, 4~6 AHicizf~, Fr-a, ~7+J, X
NNy ARAYT A4, T~9AcE» Y7 F A4 vy, 7
V, 7HHRA, IRYN, A/ NTA, 45, THT
A, hoXF, NV, yFuE, Y3V, 10~12H
Mcida 7y 4, ayav ¥4 r oG uiERcl
L, 7T~9 AR SBOBNHILL 72,

FH0 OFER D S BRI E A 2 &, —FEicEEIC
HIEL L 7.0 L SPRic DR L g0 o hie, &
WHH LR, SEFT, 28 7F4 7y, v LYY
¥, TRHN, AF A TXRET, HEEMIE~ET
botz, Fiz, BEOHBMTE, ¥ A 7%, 157 F
ATy, o ERSRICHEB L, 25 LAk,
BEPHEOERDE TR E RN E2E> CREE) - mFEL,
T INR CICHEF 20 EOERBNBMAR > -ETH
5., HEfoeE#HEIX, FE)>-35~10cm, 7% 7 F
4 7 ¥ 5~20cm, ¥ )Y 7 ¥ 20~38m, I 7 Y N
15~40cm, # Ft A 7 ¥ 5~10cm T, HANLKATDH
STz, FERC ORI L, RPERE2EET 2~
ATy, IV, ThYH 7, 7A¥YHZ7, hAT7V), h
NF, 7Y, MOOEKBICHOHET 29 3), 7hh=
A, EFARXF, AEHOFIEBICHMHT LN, [
Z, AT, avavIA, ZWI¥AL, YhINTA,
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Fig.4 Monthly change of average fishing days on 26 fish species which appeared in Shimizu harbor in short term.

WL o0, HOoOMBRERINNS S LI EnHoNnT
W3 (thff, 1988)., 2Dz ®, HEAREBOWNEINDORITSY
HAMEEDS® 5001272 D, RFICSRE L 7 RN ERA
BATLIEERFICT D EHEZ NI, —F, AIIRF
FMERDSARDS, AN bSREMIC b AHE—T, Sy 7R
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TV T 2D, WS OLE) & B cBEE L
T, PHEERZALSERNOBETE I L boho T
% (B PERBRYS, 1977; /KEEFT, 1984). 295 L7l
Lo, EHAASKIET 2T, REFORESICES
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Z7z.
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R EEINCE Z 2ERE LB 2wk b, £z, —#
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Fig.5 Total length composition in every quarter on Sebastiscus marmoratus
which appeared in Shimizu harbor.
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~9 AfAEHLIz, FEIMARE L 2 5h 525K 100mm
B ORI L 72, B S 2 R E OWAEN THE
T %45 250mm DL EOMEAEKI, HEARKEBENTIZHEL 20
-7 (RE, 2005).

HEED 2L B, 1 59.6%, WE53.8% TH -7z,
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WO e, BEYOREE X, # =4 (Charybdis sp,
Parasesarma sp 7 £) 7370.5% =&, =E$ (Palaemon
spE), YAV, vrxaFHLEEED DL L T1.2%
Ll ol FOMIE, AFE12.1%, ¥EE. NEOoE b7,
INARETHoT: (KRE, 2005). fiDOwETIE, &AL
TXN =, TINR=Y A=, T, NEH, 777
TXRME, eVINA, ITVVREREN ETONTWS
(7 TR BTS2, 1975; ¥4 - H, 1986).

AN A ERR B OEMNZE L%, Fig 6 1R L7z, B
B, HEL0H, M11I~12HTh o7z, EFREHIZII~3
HOET, ZREFTH L. BEFEEROFHERIT 2.6~
3.5mm T, MEDORPITET 2 /N2 FI13H 130mm D 1K
iz LHEE SN TWS (RE, 2005). JMG4ED 2 Y T,
TEREOBRICZ R 21T, FF I RILREE THEO AN I
BzohT, WESEHL I S EEttahs e %25
NTCw3 (Tsukahara, 1962).

3.2.2 REERPE L EEBRR
HARETOEFSGIN, FEShTwiwn, JIEATHE
fbL 7z fafF i3, PEHERKEE 10~60m DEEGICE < 940 L

RIOBEHE . E 288 T2 s Tw3  (F Y TIRFHE
Whge<s, 1975; % & « Hh, 1986). S o2l 48 »
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ELEWERD, Thbb, BEIOKRIC X - TFfaD
SELT A 2 & T, BRI ARSI EIHE S A, 4
REEBNDHRIEES NS, i, FienEEmTE, 222
b HAEFEO SRR 2B O, AT EZARL T 2 REd
5. —hHTIE, BRI L BT, THEBREADH% R L
bEZzoNE, Lo T, ZOBRETIX, BOMEEIIZXK
PR WEGFEO BRFARRBE TwE LEZ N5,
EEAFICBITT 2 K% S 134 E 20~25mm % T,
3 LRI 4~ 8 AEICHI E VD RS THRA I NS
o1k s (Y THEREANIES, 1975). L L, &
KENOLE 100mm LUTF OYFER BT 2 1ERIE+9T
v, BIELE E NOEEN 100mm 12F - 72 EES, BH
DIEAHZ ETEESND LRI DIFT~12HTH S
(RE, 2005)., 25 LeUWADBENICIE, =8 -h=
M, 7 I, ZEME, I, FH¥E, NUSHEEL
EWNHIET 2 2 eI hTws (%4 - Hd, 1986).
EYERERF 2 5 1T, FEARNLBHIOER E U TKE
BREELEHRBINEETH B0, HAEBO LD ICHKRDEL
KBTI, WARENLDRERPELE 2 5 LHRS
ns, UL, BHNTIEEE 100~240mm O {E A5 E
ARL, MEfEE BRIVGEL Tz, 20 Eix, EBHO
BB, 9T OEFAERKER 2l §—ED
AEEZEL T Z £ xR, JUNHBOKEDO T FTT
&, IR LD KBNS REINS LT 2WEND S

T, 27 AR OFEEE XS, £ LT, FEFRIEK e (Y ITRREMITSES, 1975), 29 TIEKE
10} 41.0
°or  : 0 709 w»
§ 8 L 2:0 -0.8 =
[£2]
3 7k Hdo0.7 8
4= Y=
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Fig.6 Monthly change of maturity index in gonad of Sebastiscus marmoratus.
| : standard deviation
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CHES TEREICBEIT 2N D 5. —7, HAKEHNT
25 200mm PO KREEGELS IR T 2 R, MO E
FERRDSRN T 2 10~12HCThH > 72, 2D &nd, HBE
BEPE I & o TAGZEM 2 LT T R T b, —S oI
ATl 2 vlRetkEnsd 5 L% 2 7z,

BAIITTEIE R <, BEIEEREZIZIE 1 km DINICE
LEINTWE, iz, AEEFALIEED 2L,
N7 O5 % B ORI R E T 2 RITETH S (A
IR AT gE S, 1975; ¥& - W, 1986). 25 L7z

03/6_Miho

BrELOAMETE, BMAEEDLY OEEBRVRE S
n, ZHENFLS 2L b THcTPHEEND, KADH
HEYNZONTIL, FBl2 b7z & 9 I BT PR 12 4
B o2&V, BEEEY, HESMLETHS, 250
TEHAEY OFESEIL, » Y T ORMEDSENICHEME T %2
0y, ¥FRX, ~NFA, ¥FA, AL REEHEEHE
RICHDB 2Ry, LoLahns, BHERETIEIIIITO
REFRSEIGICIHAD U & 9 BEHFEII 2L, HEYOHE
BEEEIIRSI L T EFE 2z otz E71z, BHNOE,

03/9 Miho1

Fig.7 Annual change of haplotype composition of Sebastiscus marmoratus in
Shimizu harbor sample. Number shows model number of haplotype.
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FEE, BT oy 73 Eh, ARG EHEYIOLEE DY
ELT, AV ITOEBEICERERBHEHS TWS EF 2
7z,

3.2.3 BEFLNRILSHI=-DEETBE)

BLVKENE CHE & 5 [E— mtDNA fHi% 12 81 % A
i (HR) %, NTay L FLvS, HKED 6 AR
WCHIER L7z N7 a ¥ 4 7Ok %, Fig. 7 1CxR LT,

n7ay 4 TR, —BeatEEEac L - T2 3
B3, BN DI63MEEZ 38T L T30 a sy 4 FHHE L
7o, BEDNT T L A TR OIS 2 2 E I RE L
e 23, ERnwEHFESNT:, ZORRIE, SFEED
BEARIEE OBEF 2 H O F Ticidsbed, Hdms
FOREENBEICEL LT L 2Ry, 70, MBI
WL BT Nur I ADRE» 51X, RENCEENERES
MBI 5 T3 I LRI NI,

AN OB R ZRTREE LT, NTasy 4
TEHREE EHEESREE 23K, Table2 1ZR L7z, 1k
DT Y A4 TEREEZ 0.7266~0.933 O&EFHICH D,
LR 1.77~2.98% OHEBIcH > 72, ZOFERZUE
B A AN, Ry M AN, AN, 7Ty A, N
v X (Higuchi and Kato, 2002) 7= & &imd 5 &, N7
0¥ A FEHEREER, 049D 27T A, 0.69 DY X &
Wit L, ZIZFERBEOSWERE R R LT, HES
BEEED, A ANV D 3.45% 1Z ETIERWD, B
Lz, £, EREMOY FBAHICE 222 TES
NI R 13 0.01~4.13% OFIFAT, %< DET1
WRMETHSEENTWwWS (Ferris and Berg, 1987). &
5 LIz tbeh o, #ENO A ¥ T DOBEHZE R ORE H D
TREWVWZLIEFHSNTH S, EAHNICEWIEELRE
DS N T Wz b v S 2 X, EAKEEO A9 T hEE
WA O % &5 37, RIMLE U TSR R

Table 2 Secular change of haplotype diversity (%) and nucleotide diversity (z) of
Sebastiscus marmoratus which lives in Shimizu harbor.

Sample group 02/12 03/03 03/6 03/9 04/10 05/05

Diversity Hinode  Hinode Miho Miho Hinode  Hinode

Haplotype (%) 0.7266 0.8678 0.890 0.933 0.8252 0.8266

Nucleotide (7,%) 1.77 2.69 2.37 2.89 2.83 2.98

Haplotype number 9 13 11 16 9 10

Population 25 30 21 30 30 32
Megishima
Matuzaki

I Shimizu
Toi
Shizuura
Mochimune
Heda
'__{ Yui

Yai zu

| | i | |

0.05 0.04 0.03 0.02 0. 01 0.0

54

Genetic distance

Fig.8 Genetic differentiation of Suruga Bay sample group based on number of net nucleotide
substitution in Sebastiscus marmoratus.
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DWNPEBET 5, 72720, BHRETIIEB OGN &
LN d 0, HEEKOEADEFTIRE D T b Lk
FHEY, AR D 2 o KEFEIEID &2 (R, 1972,
1982; Inaba, 1981, 1984).
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