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Abstract:
of the brackish water bivalve Corbicula japonica in Lake Abashiri, Eastern Hokkaido, Japan. While the planktonic

During 1989-2009 except for 1991-1993, we counted the abundance of planktonic larvae (D-shaped veliger)

larvae were observed from early July to early October over all years, the larval abundance and the occurrence season
in 30 July

in 20 August 1996. The record showing an annual maximum abundance through the observed

changed greatly according to each year. The annual maximum abundance was ranged from 40,798 m*
2004, to only 3 m?®
years was between mid-July and early September, with most in mid-August. The results from the spawning season
were estimated to be from late June to early October, and then the peak spawning season is from mid-July to early
September. Therefore the larval abundance and the spawning season of the brackish water bivalve in Lake Abashiri
changes greatly year by year.
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Fig. 1 Locations of sampling sites in Lake Abashiri, eastern Hokkaido, Japan. Two open circles indicate the locations

of sampling sites (St. 1 and St. 3) carried out in only 1997.



HBEW S Y I TS E DR AR & AR

1997 4EITHEEM & M) TN L, 2008~2010 4EiC
M) CHEM L TV 5D,

ZD XD, MEMTIX 1989 EnbY~ b YR
N A BT 2 AW S ATV DD, 2k -
THEHMSORLHTEORENRELRY, £
2004~2007 FOREMENRKRAELTH D, AHET
X, MEAEBICRIT DY~ by 2 Rl E O R A BRE
EAOLNITHZEEEMNE LT, MEKERBRYE -
IKPERH bSR3 3206 L 7= 1989~2009 4E D 21 4ER] DA E
WY~ b Y IRENEREORKRZ, MAEKERR
SRR JOVKEM L5 S 2ot L 0 S,
P LR S LRV O B A L,
MEMIZIIT 5 Y~ b oY IRl EORER DU
WTCTHY £ &7z,

MHEIUVAE
1989~2009 4ED 21 4EfED H B 1991~1993 4ED 3
AR 18 RIS, MO 7 #AT 1 Flox
1~5 MR T~ b U I BESAERAEZ L7
(Fig. 1), HSEOM S A ITFEIC L > TR -T2V &
o fe ) LIz, EARIICILES - 7R (1998),
Baba et al. (1999), XU Baba (2006) CHHL L 7=
HAF S D St 1~5 ZHH L7z (Table 1), ZD%D
1998~1999 4 (5, 2000c, 2000d) O A Tk &
STz St 4 BXOYS 1L, WSO St 2 2B EPEIC
BEAL7- KT 10m HUSISHT 72 ISR E SN S s &
MG - BPiR (1998), Baba et al. (1999), B LW
Baba (2006) & B L7=7=®, MiAES%E St. 6 B
NSt 7 ICAEH L7z, St 1~3 1%, WM HInoE
i g BT R B EFEASIEIC AN L, 1997
F~2009 FIZIHAE STz, St 1 BRO St 3
1%, 1997 4L 1998 MELIRE THUR OALE SRR Y,
1997 fEDNLEA 1998 FLAEDNLE K 1 oAb ids &
OFFHEICNE T 5 (Fig. 1), WREICH=5 St 2 13,
ROHEHNCIEDY, 1994 FE 6 Lz, St 4 1%,
1995 # LN 1996 A L7- AR (Line: L)6 @
KRG 6m i TH D, St 5 1F, 1989 F LT 1990 4F
DOFRARR 6 D/KGE 6m Him &, 1996 FOFRAKR 4 O
KEE 6m HULTH D, FENAEDOERIUE, NXX-13 7
Fr7 by M(ARE 30em, A v oA X 95X
9Bum) ZHEHLT 1 HSIlz>X 1 FEKE 5~7Tm 2
DIEER E 21TV, B E 1572, 1997 F0 34 H
SUZERWNT 2 [EREH R L7, #EHE 3% HEA L

~ U U CHEE LIS, FERBMERIC L 0 iRilEsh e %
L, 1m® M- 0BT LT, TRELRL X DK
TRIZ, 1989, 1990, 1994, I3 TN 1995 4E[J/KiE 5m,

1996 4Tk 5.5m, 1997 FELIKEIIAKGE Tm TH-o
2. 1998 AELIRRIZFHA A SEhE L 72 St 1~3 D/KIEITK
W 10m KL, St.2 (W) 13RIz & 7=
0 KV 15m FREETH 5,

5 &S

MEWO Y~ ~ Y A HBUE EIZ DWW,
P QARSI 1m® M- OB R L, A
A O FEIE, EHEFEZE, BIORAKMEO—ERE
1989~1999 4E Table 1 |2, 2000~2009 4£Z Table 2
\R LT, E77, A B m 0% EAEE L ORKE
DS % Fig. 2 ICXR L7z, Fig. 3 121E, A& HED
HEREEVHEE 6~10 A ORFRIEICRIR LTz, Y~ kv
U RFRENAEDN TEED S B TR ROREIICEIZE SN
72DIL 2009 4£7 A 3 HD St. 1~3 TH Y, HFKbHiEW
R CBIZR SN 7=D1% 2008 4510 A 10 H St. 1 8
LV St 2 ThoTe, RSN LIFENENFER T
RHZHBLLIZAOHIRM (F) ZHBEHE L LT
T e, 8 AN 6 FERHEL, WANT 8 AT
@), 7 AhRBL0 8 A EAIGB ), 7 ATH
BIXO9 A LA F)ThHo7/=(Fig. 4), £7-. #
WESHAED 1 H Y4720 OREKHBUEE T 45,601 fEA -
m® (2000 4 8 A 17 H St. 3) T, &KW\ T, 40,798 {#
& +-m?® (2004 457 H 30 H St. 3), 21,329 fE{K « m®
(2006 4£ 7 A 14 H St. 1), 20,055 fE{K - m®(2000
£ 9 H 6 H St. DDIET, ZoOMiZ 1 THEDEEN
11 [BlA BTN, ZNDDOEEN 1 % B9 KR
BN H -7 X 15 EH Y, 7 AHAEI~9 H ERID
HPHICH o7, FHBEKRMEORAKIL 2000 0> 45,601
fEfR - m® (8 A 17 H St. 3) Th-7-78, /% 1998
FED AER - m® (8 H 13 H St 1, 2) LD T 7L,
FIZ L > TERFESHAEDBAERPRKE S Blr o7, &
BED ARPEREEOFMRRELZ XS LizE 25,
1 T ERRA oo KRB (i) 58 42 23 Fidk S AL 7= 1%
1994, 2000, 2004, L Tr 2006 4ED 4 FE(22%) T
BV, 1T EEA ~TEELL Lo R ORI,
1989, 1990, 1999, 2001, 2002, 2003, 2005, L X
2008 fF> 8 £ (44%), TEMAAN GO/ NABIE AT 19
95, 1996, 1997, 1998, 2007, kL T* 2009 47 6 &
(33%) T 13 DEIGTH -7,



WD - W - B - 2 - IR - R - BB - 07

Table 1 Larval abundance (n-m?) of Brackish water bivalve in Lake Abashiri during 1989-1999 except for 1991-1993.
Gray indicates each annual maximum. * St. 2 locate in center of Lake Abashiri. ** Two asterisks indicates original name

of station in reference and Annual Report of Abashiri Fisheries Experimental Station.

Sampling St 1 St 2 St 3 St 4 St 5 St 6 ST vieans M
Year date *Center **Line6 **89'90-L6, **St.4 **St. 5 SD
y/m/d of lake 96'-L4 Value Value
1989 1089/6/14 0 0 0
(H1) 1989/7/13 0 0 0
1989/7/21 612 612 612
1989/8/7 642 642 642
1989/8/21 1,217 1,217 1,217
1989/8/31 698 698 698
1989/9/11 0 0 0
1990 1090/6/21 0 0 0
(H2) 1990/7/3 0 0 0
1990/7/21 1,390 1,390 1,390
1990/8/9 0 0 0
1990/8/24 1,820 1,820 1,820
1990/9/6 1,656 1,656 1,656
1990/9/23 0 0 0
1094 1994/8/1 Gy 91 o1
(H6) 1994/8/19 5,832 5,832 5,832
1994/8/30 17,694 17,694 17,694
1995 1995/7/23 0 0 0 0.0 0
(H7) 11995/8/3 0 30 15 21.2 30
1095/8/22 0 4 2 2.8 4
1995/9/6 0 0 0 0.0 0
1995/9/16 0 0 0 0.0 0
1996 1996/7/12 0 0 0 0 0.0 0
(H8) 1996/8/8 0 0 0 0 0.0 0
1996/8/12 0 0 0 0 0.0 0
1996/8/20 8 6 6 7 1.2 8
1996/8/27 0 0 0 0 0.0 0
1997 1997/7/15 0 0 0 0 00 0
(H9) 1997/7/15 0 0 0 :
1997/7/25 8 14 57
1997/7/25 12 16 49 26 212 57
1097/8/1 418 483 424
1997/8/1 515 517 517 47 46.8 517
1997/8/13 1,237 356 65
1997/8/13 1,609 263 89 515 wiw el
1997/8/19 0 2 2
1997/8/19 6 6 2 3 24 6
1097/8/29 61 107 30
1997/8/29 38 150 57 “ 459 150
1997/8/9 139 236 77
1997/8/9 101 228 67 141 45 236
1997/9/16 143 93 49
1997/9/16 139 57 87 % 39.7 143
1997/10/3 0 0 0
1997/10/3 0 0 0 0 0.0 0
1998 1998/7/29 0 0 0 0 0 0 0.0 0
(H10) 1998/8/6 0 0 0 0 0 0 0.0 0
1098/8/13 4 4 0 2 0 3 2.0 4
1998/8/19 0 0 0 0 0 0 0.0 0
1098/8/26 0 0 0 0 0 0 0.0 0
1998/9/11 0 0 0 0 0 0 0.0 0
1999 1999/7/28 97 o1 29 26 188 79 2.1 188
(H11) 1999/8/4 4725 4731 2324 1229 4177 3927 15809 4731
1999/8/18 9452 5249 4020 6.035 3711 6240 23009 9452
1999/9/3 3832 3854 4630 1851 1690 4105 13199 4630
1999/9/9 1237 2577 5051 3880 3005 2955 14278 5051
1999/9/16 2221 2553 2373 1395 1574 2382 5095 2553
1999/10/1 6 4 8 4 10 6 27 10
= = UV I BRENEORAERN ETE LT R, BilESE

bR 7 A 3 A(2009 4F) 12, HmbiEL<IL 10 A

1989~2009 4Ed 21 Mz, MWEHIZBNTY~ 10 H (2008 F) i nz, Y~rrvIom
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Table 2 Larval abundance (n-m™) of Brackish water bivalve in Lake Abashiri during 2000-2009. Gray indicates each
annual maximum. * St. 2 locate in center of Lake Abashiri.

St.1  St2 St3 St.1 St2 St3
Year Date *Center Mean SD Max Year Date *Center Mean SD Max
y/m/d of lake y/m/d of lake
2000 2000/7/27 865 133 83 360 437.7 865 2005 2005/7/5 0 0 0 0 0.0 0
(H12) 2000/8/2 198 467 538 401 179.1 538  (H17) 2005/7/12 0 0 0 0 0.0 0
2000/8/8 17,635 7,284 9,865 11,595 5,388.3 17,635 2005/7/26 0 12 28 13 14.2 28
2000/8/17 14,988 14,865 45,691 25,181 17,762.2 45,691 2005/8/2 2,844 4336 8408 5196 2,880.2 8,408
2000/8/23 2,371 554 491 1,139 11,0675 2,371 2005/8/12 3,185 323 479 1,329 1,609.6 3,185
2000/8/30 2,425 1,283 853 1,520 8125 2,425 2005/8/29 7 9 2 6 3.6 9
2000/9/6 20,055 13,044 10,843 14,647 4,810.6 20,055 2005/9/7 0 0 0 0 0.0 0
2000/9/13 3,228 3,705 1,061 2,664 1,4089 3,705 2005/9/16 6 0 0 2 3.3 6
2000/9/20 0 0 0 0 0.0 0 2005/9/27 5 0 2 2 2.4 5
2000/9/29 0 0 4 1 2.3 4 2006 2006/7/7 5,869 2,412 804 3,028 2,587.9 5,869
2001 2001/8/1 381 392 455 409 39.8 455  (H18) 2006/7/14 21,329 17,021 16,213 18,188 2,750.5 21,329
(H13) 2001/8/7 140 119 172 144 26.5 172 2006/7/26 205 299 198 234 56.6 299
2001/8/13 5,020 4,679 3,363 4,354 875.0 5,020 2006/8/2 12,989 7,573 8,410 9,658 2,915.5 12,989
2001/8/20 2,468 2,874 2,706 2,683 2041 2,874 2006/8/18 4,140 7,849 5,751 5913 1,859.8 7,849
2001/8/28 7,237 2,326 8,662 6,015 3,324.0 8,662 2006/8/29 7 38 5 17 18.4 38
2001/9/6 101 85 - 93 115 101 2006/9/5 14 9 144 56 76.3 144
2001/9/7 - - 18 18 18 2006/9/14 0 7 0 2 4.1 7
2001/9/21 0 4 2 2 2.0 4 2006/9/29 0 0 0 0 0.0 0
2001/10/9 0 0 0 0 0.0 0 2007 2007/7/10 0 0 0 0 0.0 0
2002 2002/7/16 - 1,975 - 1,975 1,975  (H19) 2007/7/19 0 0 0 0 0.0 0
(H14) 2002/7/24 26 38 170 78 79.6 170 2007/7/30 2 7 0 3 3.6 7
2002/8/7 2,417 707 4,186 2,437 1,739.1 4,186 2007/8/6 28 47 42 39 9.8 47
2002/8/13 4 - - 4 4 2007/8/17 120 87 1,424 544 7625 1,424
2002/8/20 2,363 364 4,357 2,361 1,996.8 4,357 2007/8/30 179 21 45 82 85.2 179
2002/8/26 806 503 2,353 1,221 991.8 2,353 2007/9/10 0 0 0 0 0.0 0
2002/9/4 7,722 1,809 435 3,322 38723 7,722 2007/9/28 0 0 0 0 0.0 0
2002/9/12 2 4 2 3 1.2 4 2008 2008/7/4 0 0 0 0 0.0 0
2002/9/25 0 0 0 0 0.0 0 (H20) 2008/7/17 3,181 1,896 2,561 2,546 642.8 3,181
2002/10/4 0 0 0 0 0.0 0 2008/7/25 22 26 34 28 6.2 34
2003 2003/7/15 2,936 1,312 1,748 1,998 840.4 2,936 2008/8/6 4,859 7,227 1,744 4,610 2,749.9 7,227
(H15) 2003/7/24 1,134 596 323 684 4123 1,134 2008/8/19 511 319 220 350 148.0 511
2003/8/7 20 18 38 26 11.1 38 2008/8/27 143 558 115 272 247.8 558
2003/8/18 2,484 463 1,152 1,366 1,027.4 2,484 2008/9/8 251 402 1,419 691 635.2 1,419
2003/8/27 24 12 55 30 21.9 55 2008/9/18 61 55 18 44 23.0 61
2003/9/5 28 28 16 24 7.0 28 2008/9/30 176 32 410 206 190.8 410
2003/9/18 10 18 20 16 5.3 20 2008/10/10 38 10 0 16 19.9 38
2003/9/26 8 10 4 7 31 10 2009 2009/7/3 57 97 63 72 21.8 97
2003/10/7 0 0 0 0 0.0 0  (H21) 2009/7/13 461 358 307 375 78.3 461
2004 2004/7/7 1,085 622 601 769 273.1 1,085 2009/7/27 103 32 0 45 52.7 103
(H15) 2004/7/15 0 0 0 0 0.0 0 2009/8/7 69 34 46 50 17.4 69
2004/7/23 26 7 5 13 11.6 26 2009/8/18 14 22 12 16 5.3 22
2004/7/30 17,236 18,165 40,798 25,400 13,343.4 40,798 2009/8/27 0 2 0 1 1.2 2
2004/8/9 4,636 8,210 4,407 5,751 2,132.8 8210 2009/9/7 2 0 2 1 12 2
2004/8/18 851 278 31 387 420.9 851 2009/9/17 - 0 - 0 0
2004/9/2 0 5 0 2 2.7 5 2009/10/1 - 0 - 0 0
2004/9/30 - 0 - 0 0
ZREINIEAGE R L& 1 AT D G AITHAL, PEIN S VT2 ATREME E, 2D Z L EZRHRICE 2D &,
6 HF LUV 10 HRRICARENR J ORI E T MEMIZISNTY~ b VI OEINRZLNL DI 6
LT ENMBNTND (HH, 1984), L7icihi->T 7 A TFENS 10 A BRIz Cod EE 265,
A 3 BlicAbTziilE A (D BishA) 1L 6 H THIC ALHREN T, & <IE 1938 AFIHEER O RITArE L
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Fig. 2 Interannual changes in mean and maximum of the larval abundances (n - m?®) of brackish water bivalve in Lake

Abashiri during 1989-2009 except for 1991-1993.
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Fig. 3 Seasonal mean abundance (n - m?) in the planktonic larvae of brackish water bivalve in Lake Abashiri during
June to October from 1989 to 2009 except for 1991-1993. Black, lined, and gray marks indicate large (=10,000), mid-
dle (9,999~1,000), and small (999=) occurrence.
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Fig. 4 Frequency distribution of period (ten-days)
showing annual maximum in the larval abundance of
brackish water bivalve in Lake Abashiri during 1989-
2009 except for 1991-1993
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