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Comparison of early life-history in two catadromous sculpm, Trachidermus
fasciatus and Cottus kazika™'

Naohiko Takeshita*?, Norio Onikura*?, Seiichi Matsui** and Seird Kimura™*®

The freshwater sculpins, Trachidermus fasciatus and Cottus kazika, inhabiting the Japanese Archipelago,
exhibit a catadromous life style. The former is found only in the rivers facing Ariake Bay in northwestern
Kyushu Island. The latter is found in Honshu Island facing Japan Sea and Pacific Ocean, southern Shikoku
and eastern Kyushu Islands.

Comparison of early life-history between the two species was done, observing swimming levels and de-
velopment of characters related to swimming functions at the 6 developmental stages from yolk-sac larva
to juvenile. The larvae of 7. faseiatus from yolk-sac to postflexion stages swam just below the water sur-
face of the aquaria. The postflexion larvae which all fin rays attained at their full counts and juveniles
swam in the middle and bottom layers of the aquaria, respectively. Whereas, the yolk-sac larvae of C.
kazika swam in the middle layer of the aquaria, and the preflexion larvae swam just below the water sur-
face of the aquaria. Thereafter, the swimming levels of flexion and postflexion larvae deepened with
growth, and that of juveniles changed to a demersal habit in the aquaria.

The development of 31 structures of fin supports and vertebral column in both species were observed in
the transparent specimens double-stained with alcian blue 8 GX and Alizarin red S. The stages of 31
structures fully calcified in 7. fasciaius were later than those in C. kazika.

These results and the distribution of larvae and juveniles in natural waters in the Kashima estuaries
system (Saga Prefecture) for T. fasciatus and Gonokawa estuaries system (Shimane Pref.) for C. kazika
suggested that T. fasciatus changed from pelagic to demersal habits after running up the tidal reaches of
the river, and C. kazika started to run up the river after changing from pelagic to demersal habits in the
surf zone. Thus, 7. fasciatus has longer pelagic period than C. kazika. This ecological difference in T. fas-
ciatus may be caused by an adaptation of a habitat with large tidal range in Ariake Bay.

1T #

i

b DLV /B 3 Trachidermus fasciatus® * & 51< % 1) Cot-
tus kazika’ D 2D ATH B, Thb 2 FERITHIH
HARCAERT 280K ¥ 2 BHAHIE 2 I8 70T, FRE L, Y=/ 0 IFHWEE EORANANCOR, H=F
R, WRIEER, AL, W L SRk TR 2R DG ARIN O B AR & B - TR, PHE QRS
TIEFMOATWAE 2, ThoD)h, MHETHEEE IMOKG - BB CHEBSHR I TnAYY, Thb
v, L L CORRY 2 T RSB O£ L E b D 2 TG U M R A S R & DA%, PR 28T

2003410 F 27 H %13}, Received October 27, 2003.

% 1 19074RE FUARMUESERES CEIK 9 4R10H) 3 & USTRRISHE FIAOKMESE AR E - IUESCHS 5 A B4 Tk

$ 2 IRIER SR A e FE AR IR AR W SR IE  (Laboratory of Aquatic Biology, Department of Applied Aquabioligy, National
Fisheries Umverslty)

* 3 HAH OV 7’T}f§'§}3ﬁ‘ (Japan Pulp & Paper Research Institute)

% 4 JUMREE RS M L TR R S R IR K BE SEBATR (Fishery Research Laboratory, Kyushu Univercity)

%5 HRRTHAEL (Re31dent in Fukuoka City)



84 (O V= /A S N &)

TR OB AR E (R p 700", TRERWL
PG B RPTEAET DT RE S A b NB, Y/ %
IOWMEFE LI OV, BF, St one, 7
v ) TREH, O, Bl ET Ol 2 MES R
ENTWAEYS, LEofsd o Wils L 2oWrgeid 2
Vo FITRIGEE, Yo/ H 3 Eh s ) omikiER
22T, SEERORAN BV B R & AR, S ICPE D ik
BRE S, RAUKEIC B 25 L IEAIER L
T, 2HOWMAIGE A LB L, oG REREHS
PICTHTERENE L,

2 MEBLUHE

2.1 BRI D ML & HEXE DERE

KRV ov =/ B SAFHERIE, 19964E11 F Iz R IR
BEBITHIE U CHFE L 72l (28162, 4mn) & (148, 8um)
A5, 199748 2 A 5 BIZOKANM (BE434034ppt) TREID L, 1997
EIALRIELbDTH S, 7, HoF ) FHA
&, BRETONKRAFTNTIONEILE ISR L THFE
L7zl (&R197.7mm) &HE (188.5mm) 2%, 19974F 2 H23
BAkMlA (E53dppt) THEIIL, 1997483 H14H (2
BlELZbDTH S,

WL L72fFaa30 ¢ R & —F 3 4 TR #5500
BT DIRE L, ik (B4 34ppt) /KT (FE/K #4200 me
/min) CTHEIE L7, %8, HHEADHFHMBEE 2
BOER D, KYONBEIZRWE == V5 — T & li-
TERL, LESE(bC ==t a 7% v CRE S & il
Lizz7 Vb= ay (#600n/min) 2% -T, BEMEIZH
I—BABOKRBERS L, SFEHRKOKEREIZ, 9.8~
17.1CTH o7,

N, ek 1 B DR, HERITE B o
A7 aillE THRL, e CRBMLLATVFIT
Artemia salima® J — 7 1) 7 A% v, SRR L 72,
F oML A8 H DR, #RICnA T, FRo@imes
FIB-400 & B-700b 5-2. 72,

BTG U CHESHE A 2 204 o3 L, MS-222
T RCTRRER S, EREMEIE T, NEETE»S b
BFAETRERRE (NL) %, LEBTAS L ORI
DWTIEEERRE (SL) 2 4FE (BL) & L, ZAFN0, 1m
DIETHEZITI L L bIS, WHAF—VEWL, 2
DR, 5% L EDBRICBWT, BEHFBRBOEIIRD S
N Ar, 10~ 120538 & 020~ 2205 B, #E 5 om, 1#120cm,
H & 150em D7 2 1) VAR (BH34ppt) 130T

AL, 00RICE 4 OBROBHKELIERL /2. 2B
20~ 22 C BV T, BT & v GOk B E
o720

LB DML LIS DT, 5 % A kiiEk
RN ) THEE LM, 70%58 7 — W CRIEL . #
OB, WHORERARS S BR L aiE TRz
M, Dingerkus and Uhler® FEPICHE, BE2 7L
T YT h— 8GXTHAL, WHEETIF= Ly FST
I et U, FEARUE T TR L 2

2.2 REKBICH T BIRE R
FERBREBNT (St K1) BLUMEL YA 1kl
Wo(St. K2) T (Fig. 1), 19944F 3 ~ 4 F ol i
DRI, [04%60cm, HE 1mOHLASy 2B LEroE
TLTERICEZEL, H305HBTION8E 3 ~4HTD
v, RSN L s THRAT BV </ 7 IR %E
U7, REEOHESE, St K1 Ti28~25ppt, St K
2 Tid 4 ~18pptThHh o /oo FRBMMAIXL0% F iR L=
VBWTEEL 2% RROWELEFAT-VOBEY
T, BEEFPICHEY, ERERICBA L,

He ) OFREIE, 19984 1 ~5 A, BREILONE
DA RICOLE T 2 MR OERE (St G1) B
WL DH 1 kn LA BB (St. G2) Tiio7:
(Fig. 1), HREEEOIEME, St. G 1 THE33~34ppt, St.
G2 T3 ~1lpptTdh oz, TN 2HBIIBWTi#kz

180°E  132°E 134°E
Japan Sea Gonokawa R. 3N
Japan Sea
Gonokawa River | st, 31 o@ 34°N
Watatsu ¢
Kashima R.
. {32°N
N o § Kyushu Pacitic Ocean
St G2 L”)
Gotsu I' 500m
St. K2
Ariake Bay
Kashima

Fig. 1. Location of survey stations in the Kashima River
(Sts. K)l ., K2) and the Gonokawa River (Sts. G
1,G2).
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Fig. 2. Growth and developmental stage of reared
Trachidermus fasciatus and Cottus kazika. Solid
circles and vertical lines indicate means £ SD of
body lengths. I, yolk-sac larva; Il, preflexion lar-
va; I, flexion larva;IV, postflexion larva,V, post-
flexion larva which all fin rays attained their full
counts; VI, juvenile.
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Table 1. Days attained at each developmental stage and comparison of body length
(mean £ SD, n =20) in Trachidermus fasciatus and Cottus kazika. I,
yolk-sac larva; II, preflexion larva; I, flexion larva; IV, postflexion larva,
V, postflexion larva which all fin rays attained their full counts: VI, juve-

nile.
T, fasciatus C. kazika
Developmental Days after BL (mm) Days after BL (mm) U-value p

stage hatching hatching

1 0 76%£02 0 6.2%0.2 0 <0.001
I 5 9.2+0.6 5 69402 0 <0.001
m 10 107+ 0.6 21 104 £0.8 166 0.234
v 21 128+ 0.9 28 11.7£0.6 70 <0.001
v 28 14.8+13 35 12.84 0.8 44 <0.001
VI 42 18,1+ 1.2 56 173+ 1.1 126 0.045
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Fig. 3. Swimming level of reared 7. fasciatus and C. kazi-
ka at the 6 developmental stages in the ex-
perimental aquarium. The vertical bars indicate
mean £ SD. Open and solid circles indicate swim-
ming level at 10:00-12:00 and 20:00-22:00, respec-
tively. See explanation of Figure 2 for develop-
mental stages (I-IV).

Table 2, Summary of three-way ANOVA of the swimming
level among species, time and developmental

stage.

Variable d.f. F.value 4
Species 1 240.613 <0.001
Time 1 1.108 0.298
Stage 5 198,107 <0.,001
Species X Time 1 0.015 0.901
Species X Stage 5 31.598 <0.001
Time X Stage 5 5,438 <0,001
Species X Time X Stage 5 5.113 <0.001

Table 3. Summary of contrast of the swimming level be-
tween T. fasciatus and C. kazika at the same de-
velopmental stage and time.

Stage Time Fvalue p

I 10:00-12:00 130.702 <0.001
20:00-22:00 42.207 <0,001

I 10:00-12:00 0.030 0.863
20:00-22:00 0.081 0.776

jiis 10:00-12:00 L6815 0.204
20:00-22:00 15.514 <0.001

w 10:00-12:00 62,387 <0.001
20:00.22:00 113.615 <0.001

v 10:00-12:00 11,323 0.001
20:00-22:00 0.208 0.586

VI 10:00-12:00 6.316 0.012
20:00-22:00 15,073 <0.001
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Fig. 4. Developmental sequence of fin supports and vertebral column in 7. fasciatus and C. kazika.
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caleified structure. See explanation of Figure 2 for developmental stages (I-VD).
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. Length frequency distribution of C. kazika caught
at the surf zone neighboring the Gonnokawa River
and 1 km up the river mouth with a scoop net
from February to May, 1998, Open and solid bars
indicate pelagic and demersal habit, respectively.
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