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Distribution and biochemical conditions of shishamo smelt Spirinchus lanceolatus larvae and juvenile in coastal

waters off Mukawa River mouth
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The spatial distribution and biochemical conditions of shishamo smelt Spirinchus lanceolatus larvae and juvenile were examined
to elucidate the early life history of this species in the coastal waters. Shishamo smelt were collected with sledge nets in the coastal
waters off Mukawa River mouth from May to July in 2004-2006. Shishamo larvae were collected from mid-May or mid-June, the
highest densities in each year were observed in a range from 12 to 14 °C in water temperature. The total length of shishamo smelt
collected was in a range of 9.3-42.4 mm. During the years of our study, the size distributions were unimodal. Although the
RNA/DNA ratio showed a high value of 4-12 in 15-20 mmTL, it decreased rapidly to 25 mmTL. And then the ratio reached a
constant level in 2-6 around 30 mmTL. The triglyceride/phospholipid ratio was in a range of 0.14-0.85, and was linearly related to

total length. The biochemical state is assumed to fluctuate with the body size class of shihamo larvae and juveniles, and was not

necessarily constant within the same year class.

&% —1T— R : RNA/DNALL, Spirinchus lanceolatus, > %€, ~U 27 U% U K/U R, o046, &)

¥ E Spirinchus lanceolatus X ALIEE K FEFEIR R 57
T HHAOBEAGRETHY (McAllister, 1963), Hulk D &
BROKFEERE LTELS OFAIR TV D, B[
fATH DTV v EIZI0~12A T TEIND 72123
W23 B L, 30T 2 & Ekm D VM OO RV REJES A 4 A CRESR S
% (PR, 1964; 25, 1978;#:)115, 2003; 81/ &, 2006),
SREINITEMEARE AN T (YRR, 1964), WOHLEIZATAE L3
A9 2 (EH, 1958a; M H 5, 1975, 1976;1)11 5, 2003),
BED4~5 AT LT UIE 2R 6~9mm TE BIZH T
L (B&, 1978), IMFERICEWTSH LA E CORlEERS
IR T A LB TAEE TKRIEIOMEE DU < 125y
i DHEBEZLNTWD LB KER LY - KX
IREEHTE R AREAT, 2002 ; Lk - &FHIH, 2004), =D
%, EITIKE20~30mD VR IR CEREB B &4 0 - L 728

HRE L (EH-=JR, 2009), FUVEOWFEATE 2 /% C
B L~ 9%,

BUE, ¥ BIHIEEAEN/PEREEO—FEDO L L
b THEIAIEIC I o TL0~12)] O ELli Ay a1 1 ik g
END, 197H4ELIETIEAE THRT1,000~3,000 b > O
Mo 72Dy, 1970 D U BT L 19884121
400 b AEID AT = TS/ o7 (B, 2005), #EFIN X
O FERIO z 0 b LT O B IR O XIRZ T, iR
S BIZHEBIAZI90FE I ITEMIRE RS DT 049 ko &
TRoli, ZOT, HEFN1991~1994FED4ER], HE
RIZAT 5 70 EOBIRIRGER R 2 EhE L7z (F, 2003;/8
FE, 2005), Z OfESE, Mg REOEIEGIMA R ONELE L
MR Z T R E R OEBNRREL 2> TEY, i
RIEHABBHE TH D,

ROTE S A496 (20134E6 A 10 H 32 HR)

"Tel:0153-72-6141. Fax:0153-72-5188. Email: torao-mitsuru@hro.or.jp



32 R OE, LE A

INFETOWERIZEL - T, v EOINFRAE (B,
1958 ; B &, 1977) R°TEREIEE ((FjE, 1958a; 1958b),
BIRENRE (MR S,1985) 72 ERBLMMIITE TIN5,
FTo, BIBORNTND, -SRI E2 S 20 b L
W OB & 8S)IG R A2 BT RoO 2 0 & DIk
AT HHEHE, BARL2RHELEZLNATHD @K
5, 2000), ZDH L, BINIDFIEWATZ Y &L
WO > v v T EWE L2 D EEREINITH D CirlE
5, 2006), L»L, > xEOREEEROPIMAEEICE
T LTV L, BIRRETO Y Y v AR
2 1 AT ACHEE STOK FENRA L35 - SE DT HLXOK FERL T K 53
FT(2002), TRE - FHIH (2004) (2L D040 & &MEICET
LHEEOMITITRE - 5720,

— A IO BAEI I BV AEIT I R & <, £ DO FER
RIS R, DDOWVIEZOMAEEREEND
(Houde, 1987), HLAKIZFE > 7o X i & [ERERE ) MK T
LIS L D IHEDS T 5 (Purcell ef al.,1987) = &0,
LR DMERLESRIC D723 Y (Buckley, 1982 ; 1984) fiifx &
R TWEY A Ao AZ R I3 2 &I XD EEED
BRI ST b (Folkvord and Hunter, 1986 ; Rice
etal,1993), ¥ v TIZBWTbHEHEAIIO S RE L
R OARIL, WIHAATEIIC I A e A B & T
T5HETEETHD, KERELMEROFMmFES L
T, %< OFFHEL TRNA/DNALSL Y 7 &Y R/
UHEE L (BUF, TG/PLEL) 7 & DOAARZE AR 3 FH
5TV 5, RNA/DNALL DA D =T o g L FHT
~OFHIE, DNAmHEEICY LT —ETH DI
LAHIFEN ORNAR T & > 37 Bk o5 S E B35 2
LIZHSNTN S, LA TRNA/DNALLIEZ X 7 B
BHROEETH 0, AMEFRORFRERS LR EROH
N7t & 72 5 (Buckley, 1984 ; Clemmesen, 1994 ; Ferron
and Leggett, 1994 ; Westerman and Holt, 1994 ; Bergeron,
1997 ; Buckley er al.,2000) , FE7IZ AL LW ECR 2R
AR TIE, AUECRIE O£ L ¥ & O RNR/DNAL % 7R 4
(Wright and Martin, 1985 ; Hovenkamp, 1990 ; Hovenkamp
and Witte, 1991 ; Clemmesen and Doan, 1996 ; Garcia et al.,
1998 ; Ramirez et al., 2001), F 7=, TG/PL I3 A A %
WME L L TOPLEIZX LT, IFE=Rr/L¥—& LTOTG
HEOWFEEH TR ORBIREAFFMT 56 O T,
TGPLIEBE W IR REOFRRER RN EEZHNLD
(1 z IXHakanson, 1989 ; $5 K5, 1994 ; Zenitani H, 1995),
T AL S DAL F R T ATHE S D IR RERTAT D 7 2 72
Y —)L T 578, RNA/DNAKSCTG/PLELIE, FHEFEIC
Lo TR—AT AU BRI DT80, FERECHEE O
M N2 72 DITITAFHER DO FE T S Biie 4 1 60T
LTBIBERDHD, LL, ZNETY T v EFHEAD

RNA/DNAt & TG/PLEE & 738 U725 13720,
ARFFECUE, BB INR RSB D ¥ v v BATFHER O 4 %
Bl 5 2029 5 72 $2004~20064F D5S~T A2 ¥ o ¥ T HE
ROBRELRAS, bbETREI NV v EBFHEAD
RNA/DNA L X ONTG/PLE & 4347 L7z,

HAMRUAE

DIUNEFHAOEELAE TvrTHHAORE
132004~20064F D5~7 AT JRRIRME TIHhE U7z, $REM
s, BT O & 90T 1 s B R2kmBEiL 7= A2 T R 03T
A v EOKERSZ, 6, OmOESLE Lz, BREICIZY U *
v b (B OEE £0.3m, E1.5m, #@E20m, HAEWA v
= 5Smm, MImm) &V, BERAE H A T300~500miE
JERLE LTERE L7z (Fig), BR5E L7z ABIT10%IAK AR
A=V U CRHEEL TERRICFRFLIRY, v v B %
[FlE LR L7, REREE L ERONEZIT o1,
T, OV Y v EEERILEIBIC KT A T A A THiE
L CFEB IR Y, RNA/DNA & TG/PLEE O REIZ =,
{FREAEERIZIZ Y U %y MZT— % v 57— (MFS-Mk/DF
K OACT-HR, 7 Vv 7 &ET) %35 L, WIFEWHERE
Ok, KR, H5y) ZiekLiz, ¥ v BIFHEROSAR
FEE (CPUE, J&/100m*) (XY U % v MZ X D{FHEfEeE
A A B mRE (VU & v MMExEREEEE) CBR L TR 7=,
RNA/DNALE 5 & URTG/PLLED 4304 RAS L CEBR=EICFED
o 723 v v EAFHE A BV CRNA/DNARE & TG/PLEE D
I E4T > 72, RNALDNAOHIH - EE TP E (1988)
DFRIZ & BHSTSEEIHE > TIT - 7=, TGEPLIE, =¥
5 (2004) ZHE- T, W2 X ) — L - = —TFT LRI

o S\ N Mukawa
St6 — :
s S River
° Z
@512
St.5
s
o St1 =
St4 )
L] ~
st.7 S
(‘)_‘ﬁ'l km

Fig. 1 Map showing the sampling site where the shishamo
smelt larvae and juvenile were collected in the coastal
waters oftf Mukawa River mouth. Solid circles indicate
sampling stations.
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Fig.2 Seasonal changes in horizontal distributions of
shishamo smelt in the coastal waters of the river mouth
from 2004 to 2006. The diameter of each circle is
drawn in CPUE (fish/100m®). A density scale is shown
in the figure. Crosses: not collected.
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Fig.3 Changes in CPUE of shishamo smelt larvae and
juvenile captured in the coastal waters of the river
mouth from mid-June to Early July in 2004-2006.
Vertical bars show standard deviations between the
sampling stations.

Table 1 Water temperature, salinity, and number of shishamo smelt collected in the coastal waters of Mukawa river mouth
Vear Date Water Salinity Number of shishamo smelt collected Total length
temperature (°C) (psu)  St.1 St2 St3 St4 St5 St6 St7 St8 St9 Total mean  S.D.
2004 12 May 53 30.6 5 24 0 6 0 0 0 0 0 35 11.48 1.48
27 May 7.2 313 1 6 40 3 0 2 0 0 0 52 15.45 1.53
11 June 11.2 31,0 201 3 15 119 39 161 277 5 143 963 18.50 1.42
24 June 14.3 30.8 17 78 140 62 395 146 58 34 94 1,024 21.83 1.72
8 July 12.5 323 6 2 21 192 107 148 125 258 67 926 26.55 1.88
2005 17 May 6.6 30.9 o o0 0 0 0 0 0 0 0 0 - -
31 May 10.0 30.0 288 119 606 142 48 254 20 146 270 1,894 16.20 1.34
14 June 10.1 31.2 8 232 190 47 376 385 24 190 193 1,645 19.66 1.53
29 June 12.5 324 108 386 518 50 27 456 1,160 52 20 2,776 21.96 3.77
13 July 143 322 34 79 231 74 1,000 448 18 18 102 2,005 26.87 2.22
2006 1 June 8.0 324 o 0 0 0 0 0 0 - -
15 June 9.6 31.1 359 293 64 242 742 o6l 20 25 1,806 N.D. N.D.
30 June 12.0 31,5 152 362 438 436 577 352 414 1,070 3,801 23.12 1.83
20 July 16.4 322 324 279 443 457 448 211 67 321 923 3,473 29.73 2.94
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Fig.4 CPUE of shishamo smelt larvae and juvenile and in
relation to water temperature (°C) from 2004 to 2006.
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Fig.5 Seasonal change in size distribution of shishamo smelt
larvae and juvenile captured in the coastal waters of
the river mouth from 2004 to 2006.

12 ~ . + 27-May
A 13-June
8 H¢ 3 A © 24-June
‘. fﬁ o o . ® 8-July
LR b st
4 WPt o
0 T T T T ,
12 - + 31-May
o e A A 14-June
S gl a, A ©29-June
< P o Q‘A . © 13-July
% ‘ PS ‘M?‘ of oy ’8.‘”‘. . Soo ® ® o
4] (g 'd ¢
= <&
14
0 T T T T ]
12 4 + 15-June
8 AA A s A A A 30-June
A 4 ‘A“‘ Ay © 20-July
* ’0: " tA
4 {s ¢S S
°
A A e ST Jogey o0t
0 T T T T ]
15 20 25 30 35 40

Total length (mm)
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larvae and juvenile in 2004 (upper), 2005 (middle),
and 2006 (lower).
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Fig. 8 Relationship between total length and TG/PL ratio for
shishamo smelt larvae and juvenile from the coastal
waters of Mukawa River mouth during 2004-2006. A
significant correlation was observed between TL and
TG/PL ratio in the three year-class.
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