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Seasonal Change of Fish Fauna in the Zostera Zone in Shimoda
Bay and Nabeta Cove, the Izu Peninsula

Keiichi Koike and Saburo Nishiwaki
(Received February 4, 1977)

Fish fauna in the Zostera zone in Shimoda Bay and Nabeta Cove was studied by
monthly sampling with a small beam trawl during March 1973 to March 1974. Sampling
was made also in the sandy bottom of Nabeta Cove. A total of 135 species (13 orders,
58 families) were collected, i.e., 106 species (11 orders, 50 families) in the Zostera zone
of Shimoda Bay, 84 species (10 orders, 39 families) in the Zostera zone of Nabeta Cove,
and 60 species (10 orders, 34 families) in the sandy bottom of Nabeta Cove. Analysis of
species composition revealed a slight difference between the Zosrera zone of Shimoda Bay
and that of Nabeta Cove, and a considerable difference between the Zostera zone and the
sandy bottom in Nabeta Cove. The significant effect of Kuroshio Current on the fish
fauna and the abundant appearance of rocky shore fishes were also noticed in these areas.

The percentage of both the number of species and that of individuals among year-
round resident, seasonal resident, seasonal transient, and casual species was nearly the
same between the Zostera zone of Shimoda Bay and that of Nabeta Cove, but it was
fairly different between the Zosrera zone and the sandy bottom in Nabeta Cove.

The number of species and the total number of individuals collected in the Zostera
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zone showed a different seasonal change between Shimoda Bay and Nabeta Cove. This
seems due to the difference of embayment degree between the two bays. The number of
individuals obtained suggested that the Zostera zone has a higher population density than

the sandy bottom.

(Institute of Biological Sciences, The University of Tsukuba, Ibaraki 300-31, Japan)
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Fig. 1. Map showing the distribution of Zostera marina and stations (1,2, 3 and 4) settled for the
present survey in Shimoda Bay and Nabeta Cove. Stations 1,2 and 3 are settled in the
Zostera zone, and station 4 in the sandy bottom. A line with limiting marks shows the ap-
proximate distance and direction drawn with a small beam trawl.
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Fig. 2. Monthly change of sea water temper-
ature in Nabeta Cove. Data from the daily
observations by Shimoda Marine Biological
Station of Tokyo Kyoiku University. @,
mean; —|, range between maximum and
minimum temperatures.
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(i) 7~ AUOHIRNCILE/HE : ¥ A Sillago
sihama, % X 3 =% Callionymus punctatus, t A -~

schlegeli,

Rhinogobius gymnauchen, A ¥ -~ Rhinogobius

pflaumi, -+ ¥ -~ Sagamia geneionema, < ~E
Tridentiger trigonocephalus,  » % = ¥ Inegocia
Jjaponica, 77 /' ¥ 5 £ Pseudorhombus cinnamoneus,
Y47 /> x  Heteromycteris japonicus, % v =
Cynoglossus interruptus.
(i) 7~=HLBWHFICILBLE: ~F 2 €
Hypodytes rubripinnis.
FEEEMIL LD 14 BT, @HT 13.2%, MiEK
T 13.29% Hhdic. FeAo € (31.6%), ~F =t
(129%), v+ ~¥ (10.0%), v £ ~% (1.4%), 7 3
AF (4.6%) DEMSTETRED 66.5% %G,
EHMMEEE () # - HRilEx 7~ 25 TR
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nuchalis (9, 11 H#r4:), v x> Upeneus bensasi, =
A v A Upeneus tragula (11, 12 F), ¥Hh A%V bF
Priacanthus boops (10, 11 A), A+ Parapristipoma
trilineatum, A +7 = 7 % Lethrinus nematacanthus
8,10 B), % # / ~& A Goniistius zonatus, 24 ¥
#  Neoclinus bryope, = v ¥ v # Omobranchus
trossulus —< -~ Acanthogobius flavimanus, ¥ + 777
Pterogobius  zonoleucus, % % -3 Y Pterogobius
elapoides, v 3 %3 = Ditrema temmincki, 5 37
~5  Stethojulis kalosoma, % 2+ Halichoeres
poecilopterus, s v -5 Halichoeres tenuispinnis, 7 4 =
Siganus fuscescens (9, 11 J1), 7 v -~ Stephanolepis
cirrhifer, = v % Stephanolepis japonicus, 7 =< G
¥ Navodon modestus, = v~ =7 7 7 Lactoria cornutus
8,12 B), A v 77 Fugu pardale (6,7 H), AR
L Sebastes inermis (3,5 B), 2w A A 3 Sebastes
hubbsi, 5+ = Sebastiscus marmoratus (4~6, 1, 3 J),
7 oA Agrammus agrammus, ¥ *H 2 H Furcina
oshimai, 7 7 -~+ Pseudoblennius percoides, 7 4%t
7 F -~  Pseudoblennius A
Chelidonichthys kumu (3,4,6,1,3 ), 4%V v*
Phrynelox tridens (6~9 J).
(i) EEONIe & D fn—iiiE 7 ~ = H TR T
ffi: 7 aA>EF Apogon niger, >~ HY Papillapogon
auritus? (10~12 B), # X+ Zoarchias vene ficus.
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A% =y Trachinocephalus myops, = XA Plotosus

cottoides,

anguillaris, %> J # } < = Hippocampus coronatus
(7,9~12 B), = » &4 Zeus japonicus (5 B), ¥ v £
€ F% Parapriacanthus ransonneti (7 B), <%
Epinephelus septemfasciatus (6, 9~11 ), 7 m4¥
Gerres oyena (11 f}), =z w & A Plectorhynchus pictus
(10 B), = be=* Therapon jarbua? 8 B), =&4
Pagrus major (71 A), w3 =V Chaenogobius urotaenia
urotaenia? (4 ), Fw # Chasmichthys gulosus (6,2,
3A), vvRw 77 Amblyrhynchotes hypselogeneion
(6 A), # €7 F -~ Pseudoblennius zonostigma (4
B), =4 Vellitor centropomus (6,78), + I+v R
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Table 1. List of main fishes collected with a small beam trawl in the Zostera zones of Shimoda
Bay and Nabeta Cove, and in the sandy bottom of Nabeta Cove during March 1973 to March

1974.
Month of capture (number of individuals: total length in mm)
Species Zostera zone Sandy bottom
Shimoda Bay Nabeta Cove Nabeta Cove
Trachinocephalus myops 6,8,10,12(61:20~46) 9,10(3: 35~50) 6,8~1(52: 24~115)
Protosus anguillaris 58 (24: 15~230) 4~10(298: 15~225)
Fistularia villosa 9~11(9:141~315) 9~11(9: 135~285) 7,10(2: 154~203)
Syngnathus schlegeli 3~3 (452: 54~265) 3~3 (81: 65~244) 2 (1: 143)
Urocampus rikuzenius 3~3 (94: 62~145) 3~6,8~10,1(28:85~130)
Upeneus bensasi T~12(21: 36~82) 9~11(4: 30~63) 8,9 (4: 35~45)
Apogon niger 5~12(18: 15~101) 8 (2: 75~86) 3,6,10, 11 (6: 22~41)
Sillago sihama 4,5 7~3(46:15~111) 8,3 (4: 15~108) 8~12(31: 15~68)
Parapristipoma trilineatum 12 (1: 31) 7,8 (26: 10~20)
Goniistius zonatus 3~8, 1~3(51:45~127) 3,6,7,1~3(16:50~ 149)
Callionymus punctatus 3~3 (222: 14~199) 3,58,10,12, 1,3 3,4,7,8,10~3
(15: 24~144) (85: 15~135)
Neoclinus bryope 4~6, 12(26: 24~99) 3,4 (6: 26~31) 4  (2: 30~31)
Omobranchus trossulus 6,8~2(23: 33~108) 9,10,12,1(6: 35~65)
Zoarchias veneficus 3~7,12~3(76:45~110) 5,6,1,2(10: 75~112)
Rhinogobius gymnauchen 3~3 (1222: 15~85) 3~3 (143: 15~75) 3~6,8~2(103: 15~75)
Rhinogobius pflaumi 3~3 (5205: 13~995) 3~3 (406: 15~95) 10 (4: 25~45)
Acanthogobius flavimanus 6~8 (29: 35~38)5)
Pterogobius zonoleucus 4~8 (3235: 15~55) 4~8,2(256: 15~55) 5,7 (12: 15~40)
Pterogobius elapoides 4~6,2,3(18: 16~57) 4~6,1~3(34: 15~59) 3 (2: 16~18)
Sagamia geneionema 3~3 (1639: 15~105) 3~3 (1282: 15~105) 3~8,10,12~2
(417: 15~95)
Tridentiger trigonocephalus 4~6,8~10,12~3
(27: 25~385)
Ditrema temmincki 5~7 (46: 51~90) 5,6 (19: 55~3895)
Stethojulis kalosoma 8,9,1(5: 15~78) 8~12(105: 15~65)
Halichoeres poecilopterus 9~11(16: 35~57) 5,9, 10(24: 15~55) 8 (1: 25)
Halichoeres tenuispinnis 8,9 (3: 20~32) 8,9 (16: 15~45)
Stephanolepis cirrhifer 3,5~12,3(82:25~242) 3,6~10,3(20: 15~230) 9 (L: 20)
Stephanolepis japonicus 8~11(12: 24~65) 8~11(7:25~45) 10 (1: 19)
Rudarius ercodes 3~3 (753: 5~65) 5~3 (616: 5~65) 9,10(20: 11~45)
Navodon modestus S5~7 (55: 25~095) 6~8 (26: 25~66) 6 (1: 45)
Sebastes hubbsi 3,1~3(8: 25~49) 3,4, 1~3(12: 25~54)
Hypodytes rubripinnis 3~3(2126: 15~95) 3~7,9~12,2,3(45: 15~68) 4,7,10,1(6: 25~61)
Agrammus agrammus 56,9273 9,2,3(l1: 35~260)
(30: 35~153)
Inegocia japonica 4~12,2,3(33:46~245) 8,11(4: 60~145) 10,3(2: 116~254)
Furcina oshimai 4~6,8,3(13: 19~57) 3~11,2,3(114: 14~81) 4,2 (3: 15~41)
Pseudoblennius percoides 3~6,8,1~3 3~7,1~3(175: 15~105) 4,1~3(16: 15~55)
(232: 15~117)
Pseudoblennius cottoides 3~6,1~3(232:15~101) 3~10, 12~3(263:15~150) 3,1 (16: 15~35)
Pseudorhombus cinnamoneus 3~7,9~3(52:13~169) 3  (1: 15) 3~7,9~11,1,3
(37: 21~198)
Heteromycteris japonicus 3~7,9,10,12~3 S5~11,1(36: 25~95)
(49: 25~95)
Cynoglossus interruptus 3~11, 1, 3(34:31~135) 6,10(2: 37~101)
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v Dactyloptena orientalis (10 ), # L = Hv A4
Engyprosopon grandisquama (5, 6, 1 J}), A A 75 v
A Pleuronichthys cornutus (1, 2 7).

(i) FRAAHE DWBEIC 12 W 78 25 HE « ShEaaSRET S
FZ IO EMMC7 ~ e b+ s L3 Hh 5
4% F v £ Parupeneus spilurus (9 B),
2> Parupeneus indicus (12 H), 7 vt > 7 =44

ERN A
Lutjanus russelli (11 ), w27 +«v 7= &4 Lutjanus
spilurus (11 f), Synchiropus sp. (9,10 #), 257+~
~5 Cymolutes lecluse? (9 B), -~% 25 % 4 Heniochus
acuminatus (1 B), %+ 3 3 7 2 Tetraodon hispidus
(10 A).

ZEANSRIE AR 26 #R T, FEECT 24.5%, MtkETO0.8
%% EDI. ThbD5 HETENBRT T T
L, ¥Ffef 65% (XEMHERFE TH- 1o

BkiE () BEMEOMEIC - RBRT ~ =il
B L71-f& . 4+ 7 = Macrorhamphosus sagifue (4 J),
v = &2y Hippocampus japonicus (6, 10 H), =7
Trachurus japonicus (4,6 B), A< &4 Oplegnathus
fasciatus (11 ), A < 7% Stereolepis ishinagi (6 ),
A Girella punctata 2 A), =% 54 +F5 F A
Cilias snyderi (9 B), =z #x =5 Callionymus japonicus
(7 B), »=nwA Istiblennius enosimae (3 ), v m
F o~ exF

Duymaeria flagellifera (6 f), ./ -~~<35 Pseudo-

-~  Glossogobius olivaceus? (8 ),

labrus japonicus (10 A), ¥ 3 A X » Lactoria diaphanus
(4,6 B), 7% 7 2 Fugu niphobles (5, 11,2,3 §), =
& 7 4 %4 = Scorpaena neglecta fimbriata(10 J), 3
7 A= Pterois lunulata (5 B), # = =+ Onigocia
spinosa (1 f), v -~v+ Aspasma minima (118), e
5 * Paralichthys olivaceus (11 H), z2=#vvyv¥ 3
A Pseudorhombus pentophthalmus (6 B), >~ =9/
> & Zebrias zebra (9,11 B), 7 e¥ <~ /< & Para-
plagusia japonica (4,11~1,3 A).
(i) #@Iic X D BREF LR BT T 7off
% 3V Y v Solenostomus cyanopterus (10 B), A~
= v 2 Corythoichthys fasciatus (10 §), =v 4 b7
Pseudolabrus notatus? (1 B), 745K/ FavFav v
# Chaetodon melanotus (8 F), A w %+ = Rhinopias
[frondosa (10 B), Aploactis sp.? (7, 12f), ¥ &
<# v A Bothus myriaster (12 B), ¥ 3 5 v 7 Zalises
umitengu (9 B), 7 w A4V w4 Phrynelox nox (6 B).
BRI T, METIL 29.2% by, itk
BT 039 ot Eieh oo, BKELEL BTG
THRT L0 %h 1.

THE7 < 2B TRESR-AEOBRE MAKOE
Wiz ke %5 & (Fig. 3, A, C), fifux6 4L 9, 10
Bio% <, HEEC S EERBSE R A bR, Eff
BoORGHEHE LT K& S EA LR, FEHNEEED
F W T EREEEEDOAL LT, T 5~7 Ao
HEOWIIF + 7 7 DO EEO BBAKE AMFRAL
(Fig. 4, B). ¥ 7- = OMICIXZ Dfb DR H M O ZEEIRY
EEROME « Sfa L HFHBI L. 9~11 BofEEEo
BEINE A 2~ Lo mBIAKE LMEA LK (Fig. 4,
A). = O I BT ROFETE EECE K
f, B%MELSEHE Licyy, SEREBEIE Do
7z, 7,8 HOFEMER WML, 7 ~vEDERIEK
CEL, %v PAVBELL7 v EDEERBEL, TO
THOBBEORENRT Lo o Z EnFERFER TR
e EE2 b, ¥ 197343 it~ 1974 4
3 BOMEMABD S D - 1o DIX, 7 < eHEOFEEE)
LHEBER ST DEELZBNR S, THE, HEBLD
1973 4RI b 1974 4113 7 < & OB TH -
7o,

$MAE 7 < TS

MEE7 <~ B THREShCREL 10 B 39 84 &
T, AXFHNCRBT B0 21 B4l FHTRLEL, &
¥c 48.8%, HAKT 57.7% &Gt ~EFRHLTE
TGERT 50.7% w5t Foftt, »vrH, 77
H, =2voorl, »uvaInFhFhERT 16.7,
15.5, 6.0, 6.0%, {E{E < 15.1, 16.5, 3.0, 0.1% %
e,

BEEEE () 7 ~= S BB+ 58 :
av e, Aravs, 73IA~F,

(i) 7 ==L U OWPRMITIEHE : F X3 7 5,
A K, ATUAY, FE AL,

(i) 7 =23 L AEMFCIORARE - ~F = ¥, FX
HhTSh, THETF L

AEEEMT 08T, BT 11.9%, EiEkc71.3%
wh, ey € s (30.8%), 7 3 A~F (14.7%),
A~ (98%), 74+ v 7 F ¥ (6.3%), A ¥E
(3.4%) © SFET 65.0% i,
FHHTEERE () ft - iz 7 ~=H ORI
AFx=y, IvX4 (KRS LELET7 ~sHic BB+
B), TAYHS, erxo, arery (810,11 A),
FFFes(6,9-11 B), 1+ 7=7% 8~11 A), %
N7 A~EAL, arFuvE =UOFVR FeHT, FX
AV, TIAFT, HIFIVARF, Favky, KU
., 743 B8~108), »v~F, avFE, v=IF
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Fig. 3. Seasonal changes of the number of species (A, B) and the number of individuals (C, D)
collected in the Zostera zones of Shimoda Bay and Nabeta Cove. @, all the species collected;
O, year-round residents; A, Rhinogobius pflaumi; M, Sagamia geneionema.

F, avav 77 9f), ¥~ i AKX 2 Lactoria B ENEHNC T ~ 2B BT L2 551 :
fornasini 8~10 B), arAf 250, 704, TFE, 2y brva 8,11 B), #v2x¥Fx (TH), 2
(i) ER/c & Dlcdfin—¥iisy 7 ~ = B GRST A%v ¥+ (10 B), 7=%4 Lutjanus rivulatus (10
fE:vAY? (10,11 B), »xX7F, v3vx+ (3, 1~3 A), atex?@H), =&4 (6 ), Frx(67AH),

A). 4= (7,23 8), A€757~€ 3A), 24 (6 A),
ZHMEEREL 28 BT, BT 33.3%, KT kY (6 F), gr=Hva 9 A).
26.79% #whwis. #990% ORI EHEEEBETH . (i) BRAVTAINT OEBBITIIV 7o\ AHE « SRR SR 7o

FMARER () AT ORI T AL o4 WX VEMHIC7 v 2B HRTH 2 L2355 ¢
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d A AL e £ Parupeneus barberinus (11 f}), = -
veAy OH), rZ27xevz=x4 (10 H), A+x7=
&' A Lutjanus fulvus? (10 i), ~~5 x5 Stethojulis
strigiventer (8 f), Stethojulis sp. (12,1 H), 25+
<~~xX7? (11 B), #7727 (10 H).

ERGERTL 20 fiT, T 23.8%, Mk T
09% #.\4®, EnbRKCHFT THBT 5L 0n%n -
1o, Eiowy 85% MEMEMHEBITH - 1.

BRIE () JAF T OWEICTA2BAR 7 ~ =il
B U7I-F : & 2+ 2 Heterodontus japonicus (8, 11, 12,
3 A), 75 =4 Dasyatis akajei (2 J}), <= Saurida
undosquamis (11 ), zef > x5, =~2 9 H), =
A, A%F, 4V ~¥ Eviota abax (6 ), v a ~t?
(7,9 B), 7 %41 Leptoscarus japonicus (9 ), ~=
7 7" Ostracion tuberculatus (9 ), @ 3 AxXx (3,4,
1 H), # # <7 5 Canthigaster rivulata (6,7, 10,3 ),
7477 (11 B), =€+ 727 Fugu poecilonotum (11
R), exv727 (68911, 1,2 1), 2.0 (TH), 3
/A% (TRH), £==aF (1,12 ), bhr =5 (8,
10, 1L1 A), e52 @A), vy (3H), +
+e sz (10,12 B).

(1) #Bific X D IBRREH D4 Ashds & h T X 1o
f& : + # a v v Syngnathoides biaculeatus (1), # <
A~Z Cheilioinermis (1 B), ;rv &r<=#H1v 4 (9 B).

BRI 26 fF T, MET 31.0%, MEKT 1% %
5%, BB THEST 2 L 0n%h 5 12,

SR 7 ~ 2B THEI WO & Mk oF
ARIEL R4 5 L (Fig. 3, B, D), L 6~10 Hic%
<, MAAREL 6~10 A% i to. (A DO FEINL L
TRELEALICHL, AEEEROY € ELT I 4
A~FT, 5~8 HOWIIH € ~Eoghfobiikx
SHER LI o oM I ERiEEEORE - i
LEBHMBE LI, KOBERDOWEMLT ¢ 4 ~F DR -
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%, ~EHIATCHEAF=Y 1ET59% Db,
7 7 HEHERTC 10.0% & o reaMidki T 2.8% 2
ER-2/ 3/ Rl

WETHREShICRL 7 ~ e HoBED0 X 52
habitat FIfiD 2 1 bR D L 52545 bh B

BEEEE X335, bAE, e~ HV
VYT ADARET, MRT6.7%, MEKT67.1% %
e,

FHWEEE A=V, LA, FA, FHT)
v 2D 4 [ET, T 6.7%, HiEET 13.3% /5%
e HESLINAETIREI h ey v o) v 2% KR
E, b 3FIELBLRICHT THE « SiaDZdREX R
1.

FEARHE 19+, isvAy OF), Fr~
HrA(1~9, 1 H), 27 <& L= A Crossorhombus
valderostratus (1,8 H), v 2o 5T, fi8.3%,
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Nl - Pl 0 7 - = BB O FEEI AL

month Rhinogobius pflaumi month Rhinogobius gymnauchen
M 3 18 26 20 14 9 6 D M 6 13 18 13 3
A 3 32 53 52 38 25 31 2 A| 3 33 57 57 26 11
M 6 39 94 94 69 21 7 M 1 9 20 39 22 8 1 1
J 10 55 68 47 10 12 J 3 9 13 6 1
J 1 2 49 99 78 44 4 J 11 4 4 2
A 34 2 2 3 37105 75 30 1 A 3 4 2 5 13 3 1
S |196 422 117 8 15 45 50 10 1 S|130 29 8 1 1
O] 13292391 248 102 10 10 3 o| 333 1 2
N 4111170 101 67 13 6 N[ 3 32 4
D 2 38 86 49 20 10 2 D| 34 34 36 3 1
J 57 211170 62 14 2 J | 48 57 22 6 1
F 23100 105 45 26 2 F| 3 99 56 15 2
M _ B 69140 82 34 7. 1 1 M| 7,95 40 34 12 .
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 9
total length ( mm) total length ( mm )
month Pterogobius zonoleucus month Sagamia geneionema
B M E ™ 1 1
A 10 30 A 43 95 62 7 1
M| 228 479 30 M 25 98 86 49 2
J| 131418 434 11 J 1104 189 80 45 3
J 28 466 67 J 7 115 121 51 48 10
A 3 14 4 A 14 49 29 31 17 2
S S 6 12 14 21 21
o] 0 3 15 19 8 2
N N 1 4 17 21 8 8
D D 8 19 12 3
J J 2 8 5 2
F F 12 4 1
M N . L M R R P
10 20 30 40 50 60 10 20 30 40 50 60 70 80 80 100 110
total length (mm) total length ( mm)
month Hypodytes rubripinnis month Rudarius ercodes
C ™ 6 17 3 F ™ 12 1
A 9 25 6 1 A 6 10 2
M 23 86 40 5 14 1 M 2 15 15 3
J 6 89 60 13 2 1 1 J 2 8 5
J 3182151 23 7 J 4 2 7 4
A 54 87 21 2 A 9 2 1 2 2 4
S 1 1 25187 68 7 1 S 7 18 57 16 5 3
O| 3 13 15 4105 81 5 3 0] 2 27 124 52 10 1
N 12 23 2 99 63 3 N 2 39 99 39 1
D 12 48 2 62 58 4 1 D 1 6 32 21 1
J 2 17 8 37 36 3 J 4 17 12
F 3 2 5 F 1 11 10 1
M 2 58 29 46 26 2 M 742, 20 1
10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70
total length ( mm ) total length ( mm )

Fig. 4. Seasonal distribution of the number of individuals classified by the total length in the
main six species collected in the Zostera zone of Shimoda Bay during March 1973 to March 1974.
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Fig. 5. Seasonal changes of the number of
species (A) and the number of individuals
(B) collected in the sandy bottom of Nabeta
Cove. @, all the species collected; O, year-
round residents; A, Rhinogobius pflaumi, W,
Sagamia geneionema.
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