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Table 4 Verious basic data of smelt resource indices used in this study.

Resource index Unit
Effective number of spawned eggs X108 inds.
Density index of juveniles inds. /tow
Survival index x108
Sea - run index inds. /day
Initial stock abundance in the first half of autumn fishing season tons

Resource indices are refered from Torisawa'®
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Fig.9 Changes in surface water temperature (a), salinity (b), chlorophyll a concentration (¢) and microzooplankton abundance
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15) of Lake Abashiri during May — June of 1995 through 1997. The values indicate the averages of each station in each area.
In 1995 and 1996, the data of St.6 and St.12 are missing. Abundance of total copepods and S.tenellus excluding nauplii (>100
x«m Net collections) at St.9 from May to early July are also shown to clarify the fluctuations of zooplankton in spring (e).



18 A AH

HATVHEPLRY, HAT VEHOEEIT IS, okt
B AT T HH D Sinocalanus tenellusiZ £ A b D TH - 7z
(Fig.9e) o M4 7 ¥ HHRMAEREL L, 19954E5%0. 9~
10. 0X 10444/ m3, 19964F-%%0. 04 ~ 4. 3 X 104 {4 /m3,
19974F-£%0.9~22. O X 10ME &/ m3TH 1), 19964F 25 b
BEECHER Lo B A 7 VERMEAREHEE X, g
W7o v b VIR SR E A LRI
L, $RIC19954E L 19974E CTlE T DM@ 2 5 22 TH -
72o LAL, 19964E 3NN 7 > 7 iR s
FEDWAR, A7 VRS E ORI fho 2

WUNE 75 v 7 N AR EC, BAEEY, e Z
NHEDUE, AT VHEOIPE ) — 7)) 7 AT S 1L
TBY, ZOMBIZZMIIFE TRERENT Lo 7

(Fig.10) o WU/NEIY 75 » 7 b ¥ AR ECEEE DS R
o 2BRICIE, BRI E F RS OO ML ER 2SN
L, 19954\ &M A AREUE B ©95~97%, 19964F 121363
~93%, 19974FE 12 1360~72%% 5 CTHE L L 72, £
72, 19964F & 19974 I FUA BN b 2 OMERIT R <,

NI 7T v o b AR R AR RIS O i HUE DU

DABUL, 1ZEAEDFEEFYTHD LN T,

F L) SHBECTIE A o7 Table 512, 3 7 FDOKHREH DK T, HlEHO
1995 1996 1997
* * *
100 ey 100 o 100
o] o [end o F] b o] e
Ao B A B Mouth
o P R e e R R R v A A
1] A pen] per RS Ry ey v s R R
80 [ PR I il | 800 Ry Red RAY| 80 R R area
fron] i ol i sl Bl B Y
A R S S Rl — e R
CA A 4 1 Y R B Y KA
R I CCC I N B e e i o [
015 PA 60 =N 7Y A
R R AT A = R
Pl e B — el 1 Ko R
20409 B R 404 4 Sl =P =— R
fried  Emir = — i — N
RANST —] B — =
1 A B — — = — = R
A — — — =
204k A A BI= — 20—5533
- g A L —l——— = = =
X > ez =1=1=1= ===
e 0 T t T T 0 T T T T 0 T T T T
oo}
o * * *
= 100 e e 100 vz 100
= o R ol s W T
% N EE MR BEE Central
o} el R x R RA RA B o R R
[a} 80 - Feed P Y B A via B Saval B Ve way AR ed g
v W 80 o Py P | 801 R R R area
g WA R R A R e R RAY
Faotnd o] AT B Savial B VAN A I Ay
¢} Rl BA) A A A 4 RAd Ry
13} ] 2 i v o o]
60 feny ey 60 [¥ ] e e | 604 P o
A RA A R A S RA
g Rl A g A 6% ¢ B RA
2 R RA : AR {154 RA
dRA] A : 1B 2l — R
A A0TRe A SRR I= cecd | 404 = AR
[= S R R B — — = — = R
S SOCAT B W A — == — RA
o 204pSY B RA B | 204 B — | 20 %%
o ; AR T EEEE
o) b é ey ﬁ e ) e e — = =
N o e R R — — = =
8 055 e == o IR EE L = o =R e B
3}
-~
* k *
= w0 777 5 g 100+ Py o g 100 pone
ol ey R peeed e e Forl g
A MM A AR Inner
804 RA] A 584 | 80 Rl Al Al sodRA BB
ey R o A R A b R area
Ry e et R R A A
eyl s Ay s P, v
Ry A S Ry R A bl A Ky
60 ey ey baed | 60 bord e foy 4 e R
R R Dk R R || 60qpd R -
A RA ] P N B W
R R E A A A
1R A Ee) b o — e
401k A | 407 oot A B | 0= A
b SHENEREL
2 RA A B MR EH B R S
20 begd ] A 20 beedl BA = 15 = R
ey (] 20
¢ ggz e P ﬁ — — = e
d A = St | = =
2 e — — = = = =
0T late y late 0= late ' lafe 0= 1at . la
middle middle middle middle middle %*¢ middle 'a€

M J M

B protozoans

rotifer egg

rotifers

B copepod egg

=

J

copepod nauplii

O others
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BIfGE U725 HISHICIIFAIE e RS Y, 2 M
D5 A2THIZ, AL DSt 8T b % PRI &
N, 64%DEKDIIHETE L Hio Tz, EDED PIHEE
FEOEEROEIE TR AE L IO THA L, 19954
12135 H30H, 19964E1213 6 H24H, 19974E1213 6 H12
HIZIZEAEDHETO % E %o 72 HFDOFREKFES
filk, FERBEICHR AL IZE Lo Lzl v
PAbE, S4EMTIE L7-BHEERRO N ol £
7z, A, s, BRI T ERENROW]
W CHAOREMBEEE % LT 5 &, 19954F1F &
OIS, B, YOV T IO E A%
CRESNBMENN S - 72 (Fig. 12), —75, 19964F 13
5 H FANCIZi g, 6 A iz, 6 A T
IR ORI TR D £  DIFASFRESN, —EDOMEN
RO SN oTze F72, 1997483 5 A gz i
WTELa AL, 50 FAICIZPA—REICo A L7z,
ZALABEIE I T8 & IR TS  OAF A TRE S LTz,

2.2, hREESE

Fig. 1312, 19954E 7 519974F F CO KM IZ BT 2 11

Table 8 Between year differences in each environmental variable.
Year Differences

Environment variable 1995 1996 1997 between years*
Water temperature ( °C)
Mean+SD 16.0+2.2 (23) 13.0+£4.1 (28) 14.0+4.0 (36) p<0.05
Range 13.4-19.3 6.5-17.3 7.2-20.8
Salinity (psu)
Mean=+SD 1.5+£0.2 (23) 0.9+0.2 (28) 3.5+0.5(36) p<0.05
Range 1.1-1.9 0.4-1.5 2.7-4.4
Chl.a (kg/l)
Mean=SD 20.2+5.5(27) 14.1+£8.4 (28) 26.0£20.0 (36) p<0.05
Range 6.4-31.9 3.8-35.2 5.9-125.5
Microzooplankton (x10% inds./1)
Mean+SD 1.20+1.39(27) 1.85+2.06(28) 3.34+4.05(36) p<0.05
Range 0.008-4.86 0.094-7.13 0.078-4.05

* Kruscal-Wallis test



HOREHES 2R L7, 372l L TRIESN
fFHEOREIZ 3 ~19mmO#FHIZH - 72, 19954F 5 A16
HiZi, TS5 ~ 6 mmOEAEDIHKIS0% % 5§ Tw
7208, WO & I T 6 ~ 9 mmOfEIEAT7T0~80%
ZHEOTW, 5 A30HI2IE, M CAREMBIZIER
XEVDRRO LT, ZilllE L B 125 ~15mmOHER
WA L7ze 6 H12H 12IE# 18 T15~ 18mm D LK)
KEVDREARATHI20% % 5%, I CTRERB IS EHE T O
EWHPEE SN/, Lo, 6 A26H I &ilEs $1c
10~15mmOAED % & @, &R KRR I
LU Tz, 19964E121%, 5 H27H 24 ~ 6 mmO K

Inner

1
Inner ICentral: Mouth
area :area : area
e

May 16

HEAEE T 714 FOMPIATE B B RIS 21

AN AT A L7z 6 H10H b £ 3s8 C R R ALk
R EREWIZR L, 5 ~10mmDEARDSH N 4812 55
fil7zo 6 H24H121%, 5 ~10mmDEARIZHN 2 T10~
15mm DR S &5 L, RIS 8T E10~15
mm® AR AT70% % &5, KIEEK D & % E & 555
Mo Tz 19974E 1L, FHREH & b ITREMBHIT I ©
FIZFEKETHY, 5H12H1E4 ~7mm, 5H26H134
~1lmm, 6 A12HI3¥4 ~16mm, 6 H24H x4 ~19mm
DEEDSENZEN, NEIIZIE 5 L7z

Db 3 r EOBIED S, AT H O 535 |25 38
TEHETOBEWSHESN2S DD, FRAEH S CHFERL D

Central

Mouth
\ area

Inner iCentralil Mouth
area | area | area

| |
June 12
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Table T Spearman’s correlation coefficients (rs) for the relationship between smelt larvae abundance and environmental
parameters in 1997.

Date
Environmental parameters May 12 May 26 June 12 June 24
re S or N.S. Samples ry S or N.S. Samples rs S or N.S. Samples rs S or N.S. Samples
Water temperature -0.29 N.S. 9 0.05 N.S. 9 -0.47 N.S. 9 0.32 N.S. 9
Salinity -0.35 N.S. 9 0.09 N.S. 9 0.26 N.S. 9 0.20 N.S. 9
Chl. a 0.79 S 9 0.30 N.S. 9 -0.30 N.S. 9 0.09 N.S. 9
Total zooplankton abundance -0.03 N.S. 9 0.03 N.S. 9 0.58 N.S. 9 -0.50 N.S. 9
Prey zooplankton abundance
Keratella cruciformis -0.69 N.S. 9 0.23 N.S. 9 0.65 S 9 -0.13 N.S. 9
K. cruciformis egg -0.30 N.S. 9 0.27 N.S. 9 0.55 N.S. 9 -0.04 N.S. 9
copepod nauplii —-0.38 N.S. 9 0.06 N.S. 9 -0.50 N.S. 9 -0.89 S 9
S and N.S. indicate significant (P<0.05) and not significant, respectively.
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Fig.14 Changes in the relative abundance (%) of yolk larvae and feeding larvae with the progress season in 1995 — 1997 (a).
The number of the larvae examined is in parentheses. Surface water temperature and St.9 during the same season (b).
Abundance of microzooplankton, copepods and S. tenellus at St.9 during the same season (c). Taxonomic composition
of microzooplankton at St.9 during the same season (d).
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Table 8 Relative importance (%) of the item of prey organisms for smelt larvae in Lake Abashiri collected from May to June
1995.
Length group (mm)
Date Food items 4to <5 5to <6 6to <7 7to<8 8to<9 9to<10 10to<ll 11to<12 12to<13 13to<14 14to<15 15to<16 16to<17 17to<18
(Station)
May 16 rotifers
(St.4,8,9,14) Keratella cruciformis 0 66 49 25 25 50
K. cruciformis egg 0 26 23 0 50 50
copepods
copepod nauplii 0 8 28 50 25 0
unidentified 0 0 0 25 0 0
No. of food items /larvae 0.00 0.69 0.66 0.12 0.14 0.50
No.of larvae examined 2 89 71 34 28 4
May 30 rotifers
(St.4,8,9,14)  Keratella cruciformis 57 55 54 59 59 63 63 51 49
K. cruciformis egg 29 33 38 32 34 31 32 32 29
copepods
copepod nauplii 14 13 8 8 N 3 4 10 4
Sinocalanus tenellus 0 0 0 0 1 1 1 4 9
unidentified [ 0 0 ) 0 0 0 1 0
No. of food items /larvae 7.00 4.00 8.32 10.06 14.96 17.39 16.65 8.35 4.50
No.of larvae examined 1 10 19 32 50 44 31 23 10
June 12 rotifers
(St.4,8,9,14)  Keratella cruciformis 25 7 63 67 73 49 31 40 0 0 0 0 0
K. cruciformis egg 0 6 25 21 16 15 15 0 0 0 0 0 [
copepods
copepod egg 25 0 0 1 1 0 0 0 0 0 0 0 0
copepod nauplii 50 24 8 8 8 26 38 60 0 18 0 0 ]
Sinocalanus tenellus 0 0 0 3 2 9 15 0 100 82 75 100 [
cladocerans 0 0 0 0 0 0 0 [ 0 0 25 0 0
unidentified 0 0 3 0 0 0 0 0 0 0 0 0 0
No. of food items /larvae 0.44 1.89 5.62 5.44 233 1.61 0.68 0.56 1.00 1.10 0.67 1.00 0.00
No.of larvae examined 9 9 13 16 21 33 19 9 2 10 6 S 2
June 26 rotifers
(St.4,8,9,14) Keratella cruciformis 0 16 14 0 0 0 0 0 0
K. cruciformis egg 0 16 0 0 0 0 0 0 0
copepods
copepod egg 0 16 0 0 0 0 0 [ 0
copepod nauplii 100 33 14 0 25 0 0 0 0
Sinocalanus tenellus 0 17 7 100 75 93 100 100 100
other copepod 0 0 0 0 0 7 0 0 0
No. of food items /larvae 0.50 0.75 0.70 0.70 0.92 0.94 1.40 1.50 1.00
No.of larvae examined 2 8 10 10 13 16 S 2 1
Table 8 Continued in 1996.
Length group (mm)
Date Food items 4to<5 Sto<6 6 to <7 7t0<8 8to<9 9to<10 10to<11 11to<12 12to<13 13to<14 14to<l15
(Station)
May 27 rotifers
(St.8)  Keratella cruciformis egg 100 0 0
No. of food items /larvae 0.04 0.00 0.00
No.of larvae d 50 64 6
June 10 protozoans
(St.9) ciliates 0 0 0 0 0 18 0 0
rotifers
Bradchionus sp. 0 0 0 25 0 0 20 11
keratella cruciformis 0 0 0 0 40 55 0 33
Polyarthra sp. 0 33 0 25 10 18 0] 22
rotifers egg other than Keratella 100 33 100 50 50 9 80 33
copepods
copepod nauplii 0 33 0 0 0 0 0 0
No. of food items /larvae 1.00 0.75 0.33 0.36 1.00 1.38 0.83 4.50
No.of larvae d 1 3 4 8 7 4 4 1
June 24 rotifers
(St.9)  Brachionus sp. 100 100 74 80 61 67
Brachionus egg 0 0 26 20 39 33
No. of food items /larvae 1.00 1.50 3.38 2.50 4.00 6.00
No.of larvae examined 1 4 8 2 7 2




