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Shore larval and juvenile fishes collected by light-trap sampling
at the foot of the Gotsu Lighthouse, Shimane Prefecture, Japan

Naohiko Takeshita'", Tomoyo Yamada? and Makoto Shimada?

Abstract: Totals of 4,193 and 3,000 of larval, juvenile and adolescent fishes representing about 45 and 46 fish
species were collected by monthly light-trap sampling respectively on rocky and on sandy shores at the foot of
the Gotsu Lighthouse, Shimane Prefecture, Japan after sunset of the high tide during the flood tide from January

to December, 1998. A high number of species occurred from January to March on the rocky shore, and from

January to May on the sandy shore, respectively. Number of each species in each month sampled from the rocky
and sandy shores were analyzed by Hayashi's quantification theory III (multivariate analysis) and cluster analysis
(Ward method) for clarifying the characteristics of occurrence patterns of each fish species. Five clusters were
defined in the rocky shores as follows: Cottidae, Stichaeidae and Chaenopsidae fish occurred from January to April,

Acanthopagrus schlegelii and Girella punctata occurred in May and June, Rhinogobius spp. and Acentrogobius spp.
occurred in July and August, Iso sp. and Omobranchus elegans occurred in September and October, few fish species
occurred in November and December. Six clusters were defined in the sandy shores as follows: Cottidae,
Stichaeidae and Chaenopsidae fish occurred from January to April, Engraulis japonica and G. punctata occurred in
May and June, Spratelloides gracilis and Gymnapogon sp. occurred in July and August, S. gracilis, E. japonica and Iso

sp. occurred in September and October, S. gracilis and Acanthopagrus latus occurred in November, Plecoglossus

altivelis altivelis, Mugil cephalus cephalus and Sebastiscus marmoratus occurred in December. These results indicate that
these shores adjoining to the Gonokawa River (Class A river) are utilized as a nursery for various larval, juvenile
and adolescent stages of the saltwater and diadromous fish species.

Key words: larva, juvenile, light-trap sampling, Shimane Prefecture
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MPTHbo T TRIFIETIE, BREILON BT
HINE R AL TREZ TV, T oK oM L L %2 &
TFREf O MBI 2 R L LCRiiT 22 b8, 2hb
DFEMHWHELZHO»THIEE2HME L7,

MR ETE

PREIX19984E]1 — 120 o5 A R, BRI LHETT I
AR OTLAST A OWE R TIT > 720 FREYITZIL O
OO OFMNALE L, A0 045 3 & A MEny ICPH £ 7z
INE e AYLOBZ2H 15 % A 72 (Figs. 1, 2o St. LEEA
OERGER D S H < HHER (LT, SR &3 2) T, Gl
KEDRIRAFILE m, FAFED LBRFIZIF 7 BRI S N
T 7z, St 2033 OWARMERA Y OUT, A% L3 5)
Lo THY, WO KEIFR20 mOWIK T, EEOK

Sea of Japan
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134°N
Gotsu
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132°N

Pacific Ocean

130°E  132°E  134°E

Fig. 1. Location of the study area at the foot of the Gotsu
Lighthouse, Shimane Prefecture, Japan.
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Fig. 3. Monthly changes in water temperature at the foot
of the Gotsu Lighthouse, Shimane Prefecture, Japan. —O--,
surface layer of rocky shore; —@—, bottom layer of rocky
shore; --O--, surface layer of sandy shore; —@--, bottom layer
of sandy shore.

KT EAERD SN h o7z KIITOWTIE, 245
BLUOKRBEKBOEIZIZEALRDLNT, 10-29T &
ZAb L7z (Fig. 3)o HA 22\ TId, BEREFOILO)I DK
DR ZF, 67121326 - 27 ppt, 8 121328-32 ppt, 9H
121320 — 27 pptIZfK T L7228, fthod H 133235 ppt THER
L7z (Fig. 4)o {LONDOEAKIZ X AIEMETIX, ERBOTH
WETH o720

A H o H % B ORI, B LAT (55W, 12V) & B2 5
%1 miE L, KA ER50 cmiCREE L7z miAT BRI 18E
BE L, SIRICHES o M2 TTREZ LY 72 048 (1
££40 cm, HAV05 mm) T L Wiko 720 $RE L 7247
MEFEITETEORTE%MAPEAL <) VEECTREEL,
MRS DI, 0% T 5 7 — VIS CHAT L7ze 13
PSSO REIE, HABERE RIS Y & H AR O
FEZM R, F4, F5 L BRRICOVWTIE, B

Gotsu Lighthouse _~" s

Fig. 2. Photograph of the study area at the foot of the
Gotsu Lighthouse, Shimane Prefecture, Japan on 23
February 1998.

40

(] (%]
o a
1 1

Salinity (ppt)
N
T

N
o
1

15

T T T T T T T T T T T T
JFMAMJJASOND
Fig. 4. Monthly changes in salinity at the foot of the Gotsu
Lighthouse, Shimane Prefecture, Japan. —O--, surface layer
of rocky shore; —@—, bottom layer of rocky shore; --{--,

surface layer of sandy shore; —4--, bottom layer of sandy
shore.
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2 U7z, SEEBMEOIX 51, Kendall I he - 720 FHEAR
DK \ERED 2 WIFHERE, Body length, BL) Oll
FEZ2WTIE, 20 mmPh EofKIZE, F A2, £h
LUT R FEARBRARLSE & 3% E 2 Vv TR RIS 2 5
]I L 720

FERTAT 1D TS, 230 AR A7 HE £S5 0 FEHL AR D 31
Wk % S % 7230 12 KimotoDJHPLEFR BC n 25 L C
A L 7o Z OBBEEIRBUI LU T O URLD & AR S
NTWBHBEXCELO~ 7 uz HWTEHE L7 (http//www.
tkaqua.com/macro/RuijidoMacro.xls)o ¥ 7z, fafl @
HZEALOBIN %2 B S 22 2 720102, HunfbllzE s 7 5 2
Y — W TN 24T o 720 BB, TNOOFHTICIE, LT D
URLA & #EEHRME S N TV BEXCELO Y 7 1 & w7z
(http://aoki2.si.gunma-u.ac.jp/lecture/stats-by-excel-old/
vba/html/qt3.html, http://aoki2.si.gunma-u.ac.jp/lecture/
stats-by-excel-old/vba/html/ clustan.html)o

#w R

BEEEROLE L AFHER

RS NAFHAED S B, RUTORENTETH -
72 DI, AHERT (St 1) T8 H 28F458E DL I 4,193k, )
JEDOFRE Y (St. 2) TOH30RH65E L. 13,0004 TH - 72
(Tables 1, 2)o TN SAHHEMOREMAET DR ZALE R
5L, AHERTIEL 3, 611, MBI TIE3 A ETR
4008 DL LR S N7z, B E TREWRETdH o 7250
BB, AT T3 3,5, 6,9, 10112, #REIH T1d3-5, 91
IZ10PL B TS h o720

FREMARED S b o 7 LALGGEREO S b, SR % &
& E 2 5N 5EE (Gobiidae spp) &R TL2E
TE&Ldo 72/ EE (Gobiidae sp) # k< &, Gt Tl
LA Y H Y Ernogrammus hexagrammus, ¥ X 71 ¥ % Furcina
osimael¥37, 71~ % V) Rheopresbe kazikak X 5 » H T h
Ocynectes maschalis, % ¥ 71 ¥ A1 F. ishikawaelZ1 73, 3 7
INFgElso sp.id6, 10H, ¥ A F ¥ ¥ ¥ RDictyosoma burgeri
$2H, 2 7 ¥ ¥ RNeoclinus bryopeld2, 3H, F F 7 )&
Tridentiger spl36H, & X YR T Chelon affinis\Z6 H, 7 I /\€
J&Chaenogobius spp\¥4F, 7 T ¥ A Acanthopagrus schlegelii
&5, 3 ¥ 7 &) JERhinogobius spp.id6, 7, 95, X ¥ F
Girella punctata\¥5, 6 4,7 ZPlecoglossus altivelis altivelisiZ
1A% HREE S 7z (Table 1)

FRRICARE S T, I VA ENBH A5 T h TR
131,31, 7u ¥ 41351, ar ¥ RIE3 410, L AT A VIE3

H, ¥ ¥ J ISpratelloides gracilisiZ11H, ¥4 F ¥ ¥ KRiF3
H, 721318, ¥ # Pl Cottus sp.id3H, 73 /1T I&
X10H, #1 % 7 F A 7 ¥ Engraulis japonicald6, 9H, 7 %7 7
Takifugu niphobles\X7H, ¥ 5 5 7~ ¥ J& Acentrogobius spp.&
7 ) Ry XX ZEGymnapogon sp.l38H, 7 1T ¥ Gerres
equulus\ZOH 2% H - 72 (Table 2)o

M e b, NS S OREMERDS L VAT,
ZOMBUCIIFE S & DY AR 5117z (Tables 1, 2).

REShI-FHADKRR ERTRRE

W, MESNTHHMOBTERZ, FREMKIS
o TAHED FATLORHZ D W THART, AR Tl (Table
1), &7 THIHO LAYV IIINEIEN S i, 54
F 2 F RIZINEEN D S B MY O AAHBL L 72, A
TARD A= F ) AIVE G % B & 5P ) & mie o, A
Ca R N e BRGNS R A BT g
WA S @B, 3 F Y D H IR D o wilE i o
FHEPHBBLL 720 NEROFF TR, 7aNERE, IV R
VR O 2 S 2R M, F T 7 BRI R i 2
SHEMAM, 3 3 XN EELuciogobius sp.b &7 3 I ANE
Luciogobius saikaiensis\Z 7 Ji it 1 2~ & HEfa i, © 2 ¥
Favonigobius gymnauchen |34 JE M3 7> & #e W D AR A
BLize 370 FHOF I NFETE, diElY 5
BRI e BRPRES N, a7 F A Roa s
F ARG SR O RsRIE S N2 KR
DAY KT LR T Mugil cephalus cephalus\IHEf D FPRE X
Nize Z AR 70y 4 3REMYOFa» SRR, *5
X Acanthopagrus latus\IFEMDRE S N7ze 2 TV FF D 2
VrRBREMY oA SHASRES N, TAROT
AL 2 S %R OfF s RIE S e AV F Y
R D F X F Omobranchus elegans\3 I HY DT 2 & 35
fi, ¥ 7 H I ¥ v KScartella emarginata IHEFRATRIE X N7z,

WK OFRE YO LALI0R Tl (Table 2) , 4 ¥ A F o
A Y A ST A S R, A 5T > Y A
JE T2 & TR I, A 2 IR & S X Y i )
2SR, =) (390 2 O A i O 4 A
REEINTzo NEROF T INERIEIEEIY, 32 K
Vg & FF T8 E X T Gymnogobius urotaeniald i Hi
Bz s, 3 I AR IEE A S %8 i o7
RIS, ST IVROLATHT VAU F
YR, mE i S el oA RE S N, ¥4
Boruay L dmifar SRR, 7 X EHERRE S
Nizo I FUREO 3 2R EH1E#H A S i o
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HRBRE SNz = Y RoF e TRl 5
Hef, ~ A 7 ¥ Sardinops melanostictus\Z Jig W] 7> & £ i #h
Wofrfa, 3 7 ¥ aKonosirus punctatus\Z i i M1 2> S Jit th
Mok S NTze TAMOT2EN S 7 F ATV F
DAY FAT VG, MR SRR IRES
720 FIINFROF I FIRIEHTE I O S
METHRES N 77BD 7+ 7 73R D b HE A,
v Y7 I pardalis\ 354 O ADERE S 7z,

P, InHAM, WS
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BT EREBESICHTIELUELEEROAZEL
9, BN & R ORT B B VR 0 53 )
DA FHEKE (Tables 1, 2) % H\vC, Kimoto®FEHBLEE & 5L
Cr) ZEMEL728H, 02808 A > 720 L7225 T, 24
MIENCHBL L 720 BFEOBPE IRV EZE X S5N/-0T,
SN NS SRR O H 224 % 7z,
RIFZENC BT HERE T 203, 2805 & SR 1RER] & L7225,
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IERECIEE /IR L vy, Z22C 08RO 5
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Principal component 1

Fig. 5. Scatter diagrams for principal component 1 and 2 analyzed by Hayashi's quantification theory III at the foot of
the Gotsu Lighthouse, Shimane Prefecture, Japan from January to December 1998. A, rocky shore; B, sandy shore. X,
Spratelloides gracilis; 4+, Sardinops melanostictus; @, Konosirus punctatus, B, Engraulis japonica; €, Plecoglossus altivelis altivelis; ™,
Mugil cephalus cephalus; &, Chelon affinis; A, Iso sp.; ¥, Acanthopagrus schlegelii; ®, A. latus; N, Rheopresbe kazika; B, Cottus
sp.; [, Ocynectes maschalis; O, Furcina ishikawae; [, F. osimae; 8, Pseudoblennius sp.; , Ernogrammus hexagrammus; A,
Dictyosoma burgeri; N7, Neoclinus bryope; [7], Luciogobius saikaiensis; a~, L. grandis; X, L. sp.; [, Leucopsarion petersii; W),
Tridentiger sp.; A, Redigobius bikolanus; (3, Rhinogobius spp.; P, Acentrogobius spp.; v, Favonigobius gymnauchen; €,
Gymnogobius petschiliensis; @, G. urotaenia; <, G. cylindricus; Il, Chaenogobius spp.; (W, Takifugu niphobles.

Squared euclidian distance
0 1|0 2|0 3|0

Nov.—
Dec.—

Squared euclidian distance

0 10 20 30 40

Dec.

Fig. 6. Tree diagrams drawn by cluster analysis (Ward method) for each month at the foot of the Gotsu
Lighthouse, Shimane Prefecture, Japan from January to December 1998. A, rocky shore; B, sandy shore.
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& L CTHEALIDE CEMT 217 o 72 (Tables 1, 2)o &KIZ, &
e L R o Z NN LA10R TR £ CTRETTRE TS -
722657 BRSO W T, BT b 7255 10 B X U562
il X 2 §Ai X % Fig. 5ITR L7ze € OFGERATER T, &
CHARDA T T T, T hTh, FX AT A, F Y
IHIBDURTIH Y, ¥4 T F R ar ¥R o
a7 FUR NEROLT I I ANEDOTH, KR D+ A
VERZ, VAR uy 4 NEROFF I I ANEL
grandis, 5F 7' )&, A I 7 ¥ I1) G. petschiliensis, & A NE
D6 FEEE, 1 ¥ H B D 7 F 2N X g Pseudoblennius sp., /N¥
Fto v F2N¥ Redigobius bikolanus, 33 7 KV &, ¥ T/

Y&, ¥V NEG. cylindricus D55 T O W B A% 08
Mo 7z (Fig. 5A) — IR T, AV AR O A 27 il
W AT hIh, I ATh, FXATH, o
VHOLAVHY, ¥4 F & ar¥rxoar
FUR NEROLFIIANE I IANER vETY
D105753EHE, NEEL D ¥ a7 % Leucopsarion petersii, FF 7
&, 7 7R T T 7 O3EEE, = Y03 va, 54
Moray 4 NERORIYF ) 035K MBI
WAsk 2> 72 (Fig. 5B)o

S5, TNH2MIZ B 5 %5 H o8O B
WO PICT B 720, BEALIIE TR S N7 [ 1 A30.6

Table 3. The values of principal component and
eigenvalue analyzed by Hayashi's quantification theory
IIT for the rocky shore at the foot of the Gotsu
Lighthouse, Shimane Prefecture, Japan from January to
December 1998

Month PC1 PC2 PC3
Jan. -1.5802 -0.1334 -0.6319
Feb. -1.2996 -0.0794 -0.2136
Mar. -0.9692 -0.1139 -0.0310
Apr. -0.7032 0.2696 0.0231
May 0.6681 1.5775 0.1964
Jun. 0.9799 1.4328 -0.4233
Jul. 1.2686 -0.9778 -2.1261
Aug. 0.9950 -1.5934 -1.3349
Sep. 0.9567 -1.0904 -0.4092
Oct. 0.8213 -1.1835 1.3250
Now. 0.7034 -0.6237 3.1884
Dec. -0.6444 -0.4038 1.4015
Eigenvalue 0.8638 0.7152 0.6205

Table 4. The values of principal component and eigenvalue analyzed by Hayashi's
quantification theory III for the sandy shore at the foot of the Gotsu Lighthouse,
Shimane Prefecture, Japan from January to December 1998

Month PC1 PC2 PC3 PC4 PC5
Jan. -0.6626 -0.2931 -0.1248 -0.2791 0.1365
Feb. -0.9521 -0.4310 -0.4206 -0.1912 0.3070
Mar. -0.8910 -0.5251 -0.5623 0.1077 0.1510
Apr. -0.7246 -0.6632 -0.1502 0.2013 0.2561
May 0.5612 -0.5339 2.1831 0.1280 0.3535
Jun. 1.1786 -0.0621 1.2615 -0.1336 0.6624
Jul. 2.0413 0.6434 -1.5459 -0.1346 2.2172
Aug. 1.1741 0.0436 -1.4696 2.2105 -1.5373
Sep. 0.9125 0.0206 0.0097 0.5391 -1.9426
Oct. 0.5068 0.3133 0.4213 -0.7129 -0.4991
Nov. 0.3040 1.0002 -0.5611 -3.6603 -1.4344
Dec. -1.4746 3.9867 0.7576 1.0824 0.2951

Eigenvalue 0.8396 0.7923 0.7231 0.6094 0.6026
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2 5 SN O3 (Table 3), £ % D54l (Table 4) %
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Gotsu Lighthouse

Fig. 7. Photograph of the study area at the foot of the Gotsu
Lighthouse, Shimane Prefecture, Japan on 24 December

2024.
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