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Table 8 Continued in 1997.

Length group (mm)
Date Food items 4to<5 5to<6 6to<7 7to<8 8to<9 9to<10 10to<11 11to<12 12to<13 13to<14 14to<15 15to<16
(Station)
May 12 protozoans
(St.8) ciliates 100 17 50 100
rotifers
Conoachilus egg 0 83 50 0
No. of food items /larvae  1.00 0.15 0.57 3.00
No.of larvae examined 1 39 7 1
May 26 rotifers
(St.9)  Keratella cruciformis 0 67 50 56 48 50
K. cruciformis egg 0 33 50 44 48 50
K. quadrata 0 0 0 0 3 0
No. of food items /larvae 0 0.33 2.50 4.50 15.50 2.00
No.of larvae ined 4 9 4 4 2 1
June 12 rotifers
(St.9) Keratella cruciformis 0 0 13 0 0 0 0 0
K. cruciformis egg 0 0 7 0 0 0 0 0
Notholca spp. 0 0 13 0 0 0 0 0
copepods
copepod nauplii 0 100 60 100 0 50 75 100
Sinocalanus tenellus 0 0 7 0 0 50 25 0
No. of food items /larvae 0 0.25 1.88 0.33 0 0.50 0.36 0.33
No.of larvae examined 1 4 8 3 6 4 11 3
June 24 rotifers
(St.9) Keratella cruciformis 0 33 0 0 0 0 0 0 0 (o] 0
copepods
copepod nauplii 100 67 100 0 50 23 31 32 26 13 0
Sinocalanus tenellus 0 0 0 0 50 77 69 68 74 88 100
No. of food items /larvae 1.00 3.00 1.00 0 1.20 1.86 1.86 3.13 2.30 2.67 2.00
No.of larvae examined 1 1 1 1 5 7 7 8 10 6 1
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Fig.15 Relationships between body length of smelt larvae
and prey size from 1995 to 1997. Number in
parentheses indicate the number of larvae examined.
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Fig.16 Abundance (a) and body length distribution (b) of smelt larvae at 0, 2, 5m depth at St.9” during day and nighttime in
May — June, 1997. Water temperature and salinity were measured on May 13 and June 23 only during daytime.
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Fig.17T Abundance (a) and body length distribution (b) of smelt larvae at 0, 2, 4, 6 or 7m depth during daytime at St.9 in May
— June, 1997. Water temperature and salinity are superimposed on (a).
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Fig.18 Diel changes in the abundance of smelt larvae at 0, 2, 5m depth (a), frequency of body length distributions in each
depth (b) at St.9” (7m depth) on May 15 in 1998. Water temperature and salinity were measured at 12 : 00 and 21 : 00
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Table 9-a Relative abundance (%) of item of preys in the gut of smelt larvae collected at 4 : 45 from 0, 2 and 5m depth on 15

May, 1998.
Length group (mm)
Depth(m) Food items 4 to <5 5 to <6 6 to <7 7 to <8 8 to <9 9 to <10 10 to <11 11 to<12
Om rotifers
K. cruciformis 0 100 50 0
K.curuciformis egg 0 0 50 0
No. of food items/larvae 0.00 0.14 1.00 0.00
No. of larvae examined 1 7 2 1
2m rotifers
K. cruciformis 0 50 63 47 52 40 0
K.curuciformis egg 0 50 37 M4 38 60 0
K. quadrata 0 0 0 0 5 0 0
K. quadrata egg 0 0 0 0 S 0 0
copepods
copepod nauplii 0 0 0 12 0 0 0
No. of food items/larvae 0.00 0.40 2.70 2.83 5.25 5.00 0.00
No. of larvae examined 1 5 10 6 4 2 1
S5m rotifers
K. cruciformis 0 60 42 50 50
K.curuciformis egg 0 40 53 25 50
copepods
copepod nauplii 0 0 5 25 0
No. of food items/larvae 0.00 0.83 3.17 1.33 4.00
No. of larvae examined 2 18 6 3 1

Table 9-b Relative abundance (%) of item of preys in the gut of smelt larvae collected at 12 : 00 from 0, 2 and 5m depth on 15

May, 1998.
Length group (mm)
Depth(m) Food items 4 to <5 5to <6 6 to <7 7 to <8 8 to <9 9to <10 10 to <11
Om  No. of food items/larvae 0 0
No. of larvae examined 3 1
2m rotifers
K. cruciformis 0 31 47 0
K.curuciformis egg 0 19 20 0
copepods
copepod nauplii 0 50 33 50
Sinocalanus tenellus 0 0 0 50
No. of food items/larvae 0.00 1.33 3.75 2.00
No. of larvae examined 1 12 4 1
Sm rotifers
K. cruciformis 50 42 0 9 0 0
K.curuciformis egg 50 23 0 9 0 0
copepods
copepod nauplii 0 35 100 82 75 0
Sinocalanus tenellus 0 0 0 0 25 100
No. of food items/larvae 1.00 0.94 0.56 1.38 1.00 1.00
No. of larvae examined 4 18 9 8 4 1
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Table 9-¢ Relative abundance (%) of item of preys in the gut of smelt larvae collected at 21 : 00 from 0, 2 and 5m depth on 15

May, 1998.
Length group (mm)
Depth(m) Food items 4 to <5 5 to <6 6 to <7 7 to <8 8 to <9 9 to <10 10to <11 11 to<12
Om rotifers
K. cruciformis 67 58 55 52 20 0 0
K.curuciformis egg 30 30 36 41 16 0 0
K. quadrata 0 0 0 1 0 0 0
copepods
copepod nauplii 3 12 9 5 43 45 100
Sinocalanus tenellus 0 0 0 1 20 55 0
No. of food items/larvae 2.86 8.25 14.80 19.13 2.31 1.50 1.00
No. of larvae examined 14 4 5 8 13 6 1
2m rotifers
K. cruciformis 59 46 48 43 40 33 0
K.curuciformis egg 30 42 28 40 40 25 0
copepods
copepod nauplii 11 12 24 17 20 29 0
Sinocalanus tenellus 0 0 0 0 10 13 100
No. of food items/larvae 4.67 14.80 16.20 16.14 10.10 4.00 0.50
No. of larvae examined 12 5 5 7 10 6 2
5m rotifers
K. cruciformis 52 61 48 56 49
K.curuciformis egg 43 31 39 37 41
copepods
copepod nauplii 5 8 13 7 8
Sinocalanus tenellus 0 0 0 0 2
No. of food items/larvae 7.67 5.76 13.25 13.00 13.29
No. of larvae examined 3 17 12 4 7
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Fig.20 The vertical distribution of smelt larvae (a) and its main prey zooplankton
including rotifers and copepod nauplii (b) at different times during a day.
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HFHEORLIE 5 H11H ICHERD S N7z AFHUSBH LR, 4
HE® 5 H15HI21390%E 2%k L7z (Fig.21la)o 5 11
H O DR AL 5545 133 (R 5. Tmm @ g 554
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Fig.21 The proportion of yolk larvae in the total larvae (a)
and body length distributions of smelt larvae in
experimental tank (b).
body length. Regression equation of days after
hatching on BL is superimposed.

Open circles denote mean
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Table 10 Zooplankton abundance (inds./l) and its taxonomic
composition (%) in the experimental tank as
examined on May 17 and May 31, 1995.

Sampling date May 17 May 31
Group and species
Protozoa 1050(41.34) 100(7.35)
Rotifera
Keratella cruciformis 910(35.83) 980(72.06)
K. cruciformis egg 150(5.91) 30(2.21)
Notholca spp. 10(0.39) 50(3.68)
others 0(0.00) 1000.74)
other eggs 140(5.51) 20(1.47)
Copepoda
copepod egg 0(0.00) 20(1.47)
copepod nauplii 90(3.54) 10(0.74)
S. tenellus 190(7.48) 140(10.29)
Total 2540 1360

Tdh o7z (Fig.21b)o 2D, 5H15HIEPHEES9
mm, 5 A17H IZ136.1mm, 5 H23H IZ136.6mm, 5
H31HIZ138.0mmE THE L 72, (FHA O PR EOHE
%1%, 5 HlIIH %G L-fERE 0B LT
HTHY), ZOMREEEIZN0. 12mm/HTH o> 72,

4.2, HLLBEREYS SUEEERYE

B KENOE 7T >~ 7 b RS, 5 A17
H 132, 540M8 /&/ ¢, 5 H31H (31,360f8 1K/ ¢ T & - 7=

(Tablel0)o, 5 H17HIZIZ, FABI A1, 050K/ ¢ (4
RKD41%), K. cruciformisH 10 4/ ¢ (4K D36%)
S L2, LA L, 5 H31HICIZEAERIZ100MHE 4/
¢ EFTHAL (R0 7%), kL TK cruciformis
(F980M M/ ¢ (&fkDT2%) LAKBAEL LTz,

5H17HE 5 A31HIZ, ZRZNEFM3MEER B X 182
RO B OELENEY % #1227z (Tablell), ZZ
T, FAOKRE (£K) 2 IlmmEIlXY ), F£HhE
#PIZ BT 246 1 ERYS 72 ) SR LS N AR
B AR L7z, WFAEH & DIHREICE ST, A0
FEBEMENEM DL X, WRBEDK cruciformis
LZDINTH Y, FWITTHILENEWAREEZD0% DL I
Tz, TOMIZIE, iR DNotholea sp. & 71 4T
THOW, /-7 ) AW EbHB LY, K
cruciformis DI L W L CTh %o 720 2 OFHOD
HILENEWAR & FBEKRPOBY T 7 >~ 7+ VK

(Tablel0) 2* 5, filH T T O OEELEIRE (Electivity
index) % #l-X7z (Tablel2), DR, FHIZE DMK
EI2BWTHK cruciformis DI IZ BN FEIRMEZ IR L,
A4 7L 7 ORPFEFRHIE 5 H17H 12120.70~0.77, 5 A31
H12120.58~0.65& Wy AR S L7,
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Table 11 Gut contents composition (%) of smelt larvae reared in the experimental tank, and examined on May 17 and 31,

1995.
Date Food items Length group (mm)
4 to <5 5to <6 6 to <7 7 to <8 8 to <9 9to<10
May 17 rotifers
K. cruciformis 67 65 61 50
K. cruciformis egg 33 34 36 44
copepods
copepod egg 0 0 1 0
copepod nauplii 0 1 2 6
No. of food items /larvae 4.50 9.71 15.82 18.00
No.of larvae examined 2 35 55 1
May 31 rotifers
K. cruciformis 90 89 90 91
K. cruciformis egg 9 10 9 8
Notholca spp. 0 1 1 0
copepods
copepod egg 0 0 0 1
copepod nauplii 1 0 0 0
No. of food items /larvae 21.14 32.44 49.84 56.13
No.of larvae examined 7 27 38 8

Table 12 Ivlev's electivity index of smelt larvae on rotifers and copepods in the experimental tank on May 17 and 31, 1995.

Date Food items Length group (mm)
4 to <5 5to <6 6 to <7 7 to <8 8 to <9 9to<10
May 17 rotifers
K. cruciformis 0.30 0.29 0.27 0.17
K. cruciformis egg 0.70 0.71 0.72 0.77
copepods
copepod egg 1.00
copepod nauplii -1.00 -0.60 -0.32 0.22
No. of food items /larvae 4.50 9.71 15.82 18.00
No.of larvae examined 2 35 55 1
May 31 rotifers
K. cruciformis 0.11 0.1 0.12 0.12
K. cruciformis egg 0.62 0.65 0.60 0.58
Notholca spp. -1.00 -0.73 -0.89 -1.00
copepods
copepod egg -1.00 -1.00 -1.00 -0.74
copepod nauplii -0.04 -1.00 -1.00 -1.00
No. of food items /larvae 21.14 32.44 49.84 56.13
No.of larvae examined 7 27 38 8




4.3. HEREE, HEEERSIVEREDEOHE

2B 2HI 3 TOIRNA LIS, FAOERE M
AH720021E, HHEERINIC Té(ﬁﬂi SN DR
AL L THALE NS W EBIRE 2 5 L EXH L, 22T
X, HILENAY R 2 REE TR 2O, HILEN
e LB L 72 O YRR E 2 £ O
A X ESPERFED S L7z (Tablel3)

5 A17HIZTHALE NEY % #1152 L 7R o ¥R E X
#5.9~6.3mmTd 1), WKZIZ X 2 RAEMEAEOMEIT!
HETICE B 2T Nk > 72 (Kruskal-Wallis
test, P>0.05) (Fig.22a), E#kIZ, 5 H31HIZIdFHAE
FAROEREIL7.8~8.4mmTdh V), KL CHRETICH
ELREITIFRO SN2 o 70 (Kruskal-Wallis test, P>
0.05) 0 fFAEDOFEHELENEYERIE, 5 HITHIZI
0.57~0.78ug, 5 H31H 1 131.8~3.3¢gT & - 7=

(Fig.22b)o Z LT, HHAOEILENAEMERD SHEE
L 72 A4 L PPN C O A OBANGE) 21, % H
RO o roiz, Lo L, RARERAT9 K15
S H1TREE L) Ero725 A3LHIZIE, 111547121, 8
ug, 157123, 3pg L MATIYICA B 4 2225588 & 1172 (Post
-hoc test, P<0.05), WiH& b, FEHDOEILENEY
HB T & A EDK cruciformis & #F DY TRERL S T
B, ZO2HTHEIZN%L Ex D7 (Fig.22¢), L

2L, 5 HITHIZIZZ ZE W 1TREL053 1218 ) — 7)) 7 A
HADOFBEDT12.8% % 5 TN L 726

HILENA @B OHEE D720 I 2o
REIX, 5 H17H12135.1~7.0mm (~F#6.1mm), 5
H31H 12 1£6.3~9.9mm (*F 38.0mm) T & - 7=
(Fig.23)o ¥ 7=, /K15 H17H 1213210.5C, 5 H31

Elb 1312.0CCTH » 7z, Fig.23121%, MHDZNLEND
2 (T) 1 leé"ﬂf_ﬁﬁ'@(ﬁlﬂﬁ”’:l’\]ﬁ%ﬁi (W)
%7\: v bL, ZOFEHEEYEARRRISHE S 8T,
HALENEWE RS Lf»x(ﬁ%%m Lto Z Dk
B, 5 A17H I 1EW=—0.201T+0.732 (r=0.99, P<
0.05), 5H31H 2 IZW=—0.374T+1.563 (r=0.98,
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Fig.22 Average body length (a), average gut content weight
(b), and composition of gut contents of smelt larvae
at each different time in experimental tank on May
17 and 31, 1995. Symbol (%) in (b) means the
significant difference (P<0.05, Post-hoc test)

P<O%)®@ EARAE S N, W3 O | E
ﬁfahﬁoﬁ.%MDW&P<Q%%'%Lf
uﬂﬁ)@ﬁl}ﬁl_‘f%@ﬂfﬁg LB EEEE (o) &L,
ZOHH (1/c) %= H L& FEJk Lto ZDFRER,
HALE L5 HI7H 1213 1 /0.201=5. 054, 5
H31HIZ1X1/0.374=2. TFlH & 72 5 72,
B, o o&EEE? S, 5 A1THE 5 A31H
Do H B & (Daily ration) &, fiH B o
HEE= (Daily growth rate; g), H = (Daily

AR

Table 13 Estimations of dry weights of prey zooplanktons in the gut of smelt larvae reared in experimental tank, as examined

on May 17 and 31 in 1995.

Species N Average size (um) Volume (x10°xum?® Dry weight (1g)
Keratella cruciformis 48 142 0.63 0.063
K. cruciformis egg 14 73 0.20 0.020
Notholca sp. 5 218 0.36 0.036
copepod egg 1 70 0.18 0.018
copepod nauplii 8 198 1.02 0.102

K. cruciformis egg
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2.0+
° W=-0.201T+0.732 May 17
(r=0.99, p<0.05) BL=5.1-7.0mm
(mean=6.1mm)
W.T.=10.5°C
3
£
N
[+)]
2
£
2
o
2
3 s
= W=-0.374T+1.563 May 31
; o (r=0.98, p<0.05) BL=6.3-9.9mm
© (mean=8.0mm)
3 W.T.=12.0°C
2_
‘I -
0_
0.0 0.5 1.0 15 20 25
Time (hour)
Fig.23 Changes with time in gut content weight of smelt

larvae starved under the constant water temperature.
Closed circles denote means. Regression equations
calculated are superimposed in each experiment.

feeding rate ; f) BEUTEBLEZNZE (Gross growth efficiency ;
Ki) #HE2 L7z (Tableld), fHE FIiZBIFA5HA17TH &
5 H31H DA oA X, £ 216.04mmE 8. 08
mmT&» -7z (Fig.21)o N5 DEE & EE & |2k
By s E, 5H17THICE2].4peg, 5 A31H 121359, 8ug
b, ZOMOHMBBER (g; %) 136.76% TH -
720 FTRO7ZEALE NS Y EERER (5 H17H 35,0
REf, 5 A31H 2. 7TRER) & ZEZICOWILENEY
Hime b (Fig.22), 1WRHE%7:20) OFALHEE % KD
LeFnFn, 5 A17THIZI30.164g/F, 5 A31H 21X
1.04pg/Wr & 2 %o 2 2°C, M0 F 2 EATEE R % 12 [
DI2ER & LT (55 3 ®48 1 #i3.3), 11 1 kY
720, 1 4720 oEMEI3 5 HI7H 21, 92¢g/H, 5
H31HI21312.48ug/H L HEE S N7z, WEIZ, b
D% RETH: L CHBEEAEE (Daily ration) %K
Ak, 5 H1THIZ138.97%, 5 H31H 121320.87% &
EENT, T2, TOBOH BB (1 %) 1317.73%
Thotzo T LT, BEERFEK ; %), ¢/=38. 1%
LHEE S NI,

5, 8

51. SmERE

H4 D FRE RS B L OR B O BRI 1213
—EDOMEMDBIEENT, M—, PLBEEDL B E 2
51725 AR, FAMIIE IR 2 oMk
DHERNZ < A L 72 2 & DR T & - 72 (Fig. 11) o

Table 14 Summary of the experiments for estimating daily rations and gross growth efficiency of smelt larvae.

Date May 17 May 31 May 17~May 31
No. of individuals (inds.) 93 80

Mean body length (mm) 6.04 8.08

Body dry weight (g DW)* 21.4 59.8 9=6.76%"
Excreting rate of gut contents (c: /hour)** 0.201 0.374

Passing time of gut contents (T: hour)*** 4.98 2.67

Amount of food consumption during experimental time( u g)**** 0.43 8.09

Experimental time (hour) 2.67 7.75

Ingestion rate (« g/ hour/ ind.) 0.16 1.04

Ingestion rate (ug /day/ind.)***** 1.92 12.48

Daily ration (%) 8.97 20.87 f=17.73%%

Gross growth efficiency (Ky; %)

Ki=(g/f) - 100 =38.1%®

*Dry weight was calculated from DW=3.67X107(BL)>>*

**c are estimated from regression equations in Fig. 23.

***T =1/c

k| =(S-Spe ) et/ (1-7)
So: Weight of gut contents at t=0, S;: Weight of gut contents at t=t
c: Excreting rate of gut contents

*+¥x*Feeding time was assumed 12 hours.

(1) Daily growth rate (g; %)=(AG/t - W) - 100, AG=59.8-21.4=38.4, W=(21.4+59.8)/2=40.6, t=14
(2) Daily feeding rate (f; %)=(AF/t - W) - 100, AF=(21.4X0.0897+59.8X0.2087)X14/2=100.8, W=(21.4+59.8)/2=40.6,t=14
(3) Gross growth efficiency (K; %) = (g/f) - 100 = (6.76/17.73) - 100 = 38.1
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AW HEIZ BT 5 F 27 ) 7 474 (Osmerus mordax)
TlE, T2 FOMARLH P I3ERE, mIdEB I
i ¢ 5 HESERE 47\, 2 OFTENIOGERE: & @i o
TOOBERTHHENT WAL, HBEMET & F4MA
D HEEERBENI S P IZEBE & o 7B ICFET L
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WFEEL B L THIRT 29, N intermedia |38 7 HT b
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SRR AT 560, S5, TAYFFMAOE
B AEETHLILEDMOENTWBT, 22T, K
THIE T S NWI2N. intermedia & 77 71 8 & OEHE 5
FIZOWTEREL Th D, 19974 DERK 3 B OFHH AT
1%, N. intermedialz H 130 ~5micize&<{ BHL %
Moz, B2 ~5miciBE L7 (Fig.24), %
72, 1998F- DA T b Fa (4 Kf455) 705 4 77 (16%)
MBI L 2o 725, HEGDSEM (190 ~211)
T2 ~5miCBI L7z 7 4 W FITAR O E S
G VEN. intermedia D Z 3 &I BHIIZ, N. intermedia ¥
5mF CHFLELARKICIE2mURICEZ oM L Twiz

(199745 J13H & 5 H26H, 1998419k D), F 72,
N. intermedia 7’ 2 mE Ty b L7205 121, HAIZEREIC
wbL oL T (19984218 D Bl), 199745 6 A
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Log (No. of smelt larvae +1) and Log (No. of Neomysis intermedia adults +1) (inds./Smin. )
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Fig.24 Vertical distribution patterns pf smelt larvae and its potential predator Neomysis intermedia adults at
St.9” (7m depth) in May, June 1997 and May 1998. Closed circles (@) and closed triangles (&)
denote the number of smelt larvae and N.intermedia, respectively.
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771 R OEAENED 2 BgE LasiE, NIE
WA, ARG ASY, HE o W00, I TIET0, R ST e &
BHY, INOOLMBIERT 27 0 FHEOHL

BNEY E LERET L7z (Tablels), 22 Tld, #h 2
NOILHRIZFLIR S TV B REEOHILENEY & 4
HREIOMm%Z BEICX Y > TR L 720 20855, AKEI0mm
DT oMEmREB L A 7 VD ) — 7)) v 2
AL, BREICONTHMBER I A 7 VR EOHH
WTT o7 NN REYERZ TN S eI AT F
Fao@moBEEEE LTEHETE 5, Turner? 2 X
WL, R DT70% D EDSTIfER e LTHA T
VHI =T AWM EEEL, /-7 v ZAOEAEY
ELTCOEERE T AT FIFAICLLTEE L, T/,
B 1 A4 7 VHIE T A FH AR BT 2 i
e/ =7V AL b 2oH 4 ZITRE L, 4
DERAEY O > 7 MIFERFICEY 4 XOKELE b BT
B AL D BE A XD KIUALS, 7 I FfIZ L o
TEBI R EBEEMETH 572 51F, ERERE OB 7
Ty b OEHL F, MO TT s b TH
LEEHEe ) — 7 AW, L) RBOEY S5
I N THBEEMBERIAT VHEANETY T NTEI L
B, HHIZE o TBRO THH R RO —2 L 2 572



Table 15 Stomach contents of Neomysis intermedia adults
(&4 %) collected at St.9” in Lake Abashiri on 15
May 1998. Prey organisms are expressed as
individual numbers, and mean=+SD were computed
for each sex.

Sex J
No. of stomaches examined 30 11
No. of empty stomach 0

Gut contents

Keratella cruciformis 52.6+31.1 162.8+134.3
K. quadrata 22.2+14.8 48.7+50.0
K. cruciformis or quadrata 1.2+£2.3 0
Keratella egg 6.9+5.4 18.7£23.0
copepods 0.3+0.5 0.6+0.9
Total (inds./Neomysis ) 83.2+45.4 230.9+201.7

Ao MEMICBVWTHAELZ3 74D H, 19954E &
1974ED 2 r EIFEFOBM T 7 » 7+ v idmREE £
ELBUNEM T T v Ny b A T VEO L) KT
D DO~NETT MLAA (Fig.9), 19964F 3/ N8y 7
T2 b OEBRBZL AT VHOBINIEE TR
<, 19964 DA DEALE N I 4 7 L HIE#E
BENholz (Table8)o ZDXHIZ, THHFAR
DEMBR 2 FEBTE R o728 E 25N 519964 131
AOEREANOFBELEZ LN, TOZ LIZDO0WTIEHE
WZRER Y 5,

fAETICBWT, FARIIEBREDOK cruciformis D I
ANEWIEA R Z R L7z (Tablel2) o K. cruciformis ®
AR IZ 1 OIP 23T b, Gliwitez1&, Fa L
RS FOHN L5 E, HIHNITTIILTWE Lk

HEARE T 714 F O AT BT B EREAHRTZE 39

LHERE DI T D72012, 777 by RIS
%ﬁ%»ﬁﬁéﬂ??<&%&bfw%oﬁ%%<,7
7 F-H DK, cruciformis DY O BN IR 1L, IR
Z Db DNDFIRTIE 2  FaIREEA O FIRGIERL DO H]
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BE TIBT AR OHEIENEYIE, B THRIES
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bOTHY, WO THMTH 72 (Tablell)s £ LT,
BH T T OO TFEHEALENED AT REIR &
WREHEINL T, 5 HI7H12134.5~18.0ff 1%k, 5 H31H
121321, 1~56. A CTH - 720 —77, (FITEIFLR B4
THREE SN[ — R EH B O A O 4 HA L E Y E
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~15.0f4TH Y (Table8), WFNbEE FOIFHD
FHHALENE WD S D o720 T2, SRESAD
A THALENEW AL - O%E T,
A2, 3R B i K19, MR D #iF I & b (Table 9
c), THHEE T OHFHOHLENEW RGBS H >
oo HADPR Y B B L 72K cruciformis D i 5 B35
FOMEAREE B LI % & © TR OX103MEER/ ¢ TH
D, B CTOREDFE A EEE (199545 H16H 1213
1.0~2.0X10%@ &/ ¢, 5 H30H 12 132.0~3.7X10%@
R/ ¢) EHEBELTHEL >RV, 202 ehs, B
THRE L 7R DEILENED DOBEEES D w0l
BIEROA P L AIZLZ2ABFWOILEEH LLHEHIZ L S
TUHBEETE WY, LaL, fE T CIERARERR L

FRLY, WML KOBE T LALEHTEE L0
IREREBAND D,

EZAT, ETFTIIAEZSTRICER STV 51

Table 16 Summary of gut contents of smelt larvae living in various lakes in Japan. The data are shown for two size groups (<

10 and 10 — 20mm) of smelt larvae.

Lake Type <10 mm in body length

10-20mm in body length

Reference

Suwa Fresh water rotifers (Brachionus )

copepod nauplii

rotifers (Brachuonus )
copepod nauplii

Kasumigaura Fresh water

Kawaguchi  Fresh water copepod nauplii

Akan Fresh water rotifers (Polyarthra )
copepod nauplii

Ogawara Brackish water  rotifers (K. cochlearis, Polyarthra )
copepod nauplii

Abashiri Brackish water  rotifers (Keratella cruciformis )

coepod nauplii

cladocerans (Bosmina )

cladocerans (Bosmina, Moina )
copepods (Cyclops )

copepod nauplii
cladocerans (Daphnia )

copepod nauplii
copepod (Eurytemora affinis )

cladocerans (Bosmina coregoni )
copepods (Sinocalanus tenellus )

rotifers (Brachionus )
copepod nauplii
copepods (Sinocalanus tenellus )

Yamagishi (1974)

Hori and Ida (1977)

Konuma (1985)

Takahashi et al. (1994)

Asami and Sakamoto (2001)

Sato (1954)

This study
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