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Fig.44 Seasonal changes in abundance of each developmental stage of S.tenellus at St.9 in
Lake Abashiri from January to November 1995.
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Fig.45 Seasonal changes in the prosome length (PL; mean
+SD; #m) of adult males and females of S.tenellus,
and men water temperature (WT ; C) of the top 5
m water column at St.9 in Lake Abashiri from
January to November in 1995 (a), and the
relationship between the prosome length and water
temperature (b). For (b), regression equations of PL
on WT (>10C) are PL=-—21.87WT+1257.28 (r=0.
71, p<0.05) for adult females, PL=—15.53WT+1079.
70 (r=0.65, p<0.05) for adult males.
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Fig.48 Progressive changes with development of the
number of each developmental stage divided by
developmental time (N) of S. tenellus populations in
Phase 2 and Phase 3 (cf. Fig. 44)
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58 A EA™104.3megC/m2/H £ TZE#) L 72 (Fig. 47
a)o Phase 1 T4 i #130.002~0. 08mgC/m2/H & ik
O TR\AMETH - 7225, Phase 2 T120. 08~62. 0mgC/m?
/H, Phase 3 TIZ10H #4) ¥ T22.6~104.3mgC/m2/H
FCH AL, LA L, Phase3 TIOH FaLIEIZE O
KELHA L, 11 TFTHICIZ0. 1lmegC/m2/H & 7% - 72,
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Fig.41 Daily production of nauplii and copepodites stages
(a), and eggs (b) of S. tenellus at St.9 in Lake
Abashiri from January to November 1995.
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6.1. ZFEIHR & EKRBEEE

S. tenellus (Kikuchi) (&, #9 X AH+E» bassy o
ARHZIBT A B AT VHEDO 1M TH 5, ARG AKIE %
AEREHTE L, BARKH, PE, gE, TENEBIY
AN PTG A LTV B9 2 E T, S tenellus
ZBE9 5 AEREEM 2 T9E1E, L BRI oKk (E
F&0.8km?, AKE1mLLT) TOEESE, fHFFEEIC X
BIERMEZ E12OoWTEANIAT DI T 5385910
FIICE B &, ARIIEKERE I L CE W2l RE
YR, MOTEERBFELHEEL WL 2 LR &t
HOEPIZENTWD, ZOEKIMTIE, S tenellus|Z B
ZOEKEN (>30C) [idKkE»SHEL, B bik
[T TN 210, ZAUIAKRIEAY TR L CIE BRI &
7 AR A L Tl ofisfbic X b, EMR
HEPFOMBE L 21X b, BARMICIES. tenellus D

Table 25 The mean number (No./m?) produced per day during a given phase of each developmental stage, the loss
(mortality) between consecutive developmental stages, and the loss-based daily production of S. tenellus in Lake

Abashiri in 1995.

Stage Total
Eggs Nauplii C1 C3 C4 C5 C6 (Egg-C5)

Phase 1 (93days) 419.1 20.8 0.0 0.0 0.5 0.2 3.8 1632.6

Phase 2 (96days) 226881.1 23368.6  25642.5 21509.0 15523.4 6930.4 5776.9 4309.6

Phase 3 (122days) 213057.2 56949.8 29952.3 20778.4 18495.6 9006.4 3033.0 1295.9

Total 440357.4 80339.2  55594.8 42287.4 34019.5 15937.1 8813.6 7238.1

Loss 360018.1 24744.5 13307.4 8267.9 18082.4 7123.4 1575.6

% Loss 81.8 30.8 23.9 19.6 53.2 44.7 17.9

Individual biomass 0.0357 0.13 0.16 0.31 0.50 0.81 1.36

(ngC/ind.)

Daily production 12.85 3.22 2.13 2.56 9.04 5.77 2.14 37.72

(mgC/m?/ day)

Annual production 4.69 1.17 0.78 0.94 3.30 2.11 0.78 13.77

(gC/m? /year)




WEB XA, S tencllus DFEHITE R LK & J1
MECEG L TWwa10,

HEMIZBITBS. tenellusTRFEOFHH EIL, BA
RIS RKEREADD H 2 EPHEENTH - 720 ATF
T, S. tenellus DIAATEBREZ IS 02§ B 72012,
AR DR D ZAL DI A S, =D DFH] (Phase 1
~ 3) AT TS, tenellus AR DFETHIE % f#AT L 725
7272 L, Phase 1 1ZaXR¥ A M EO B E2S, il
D DO@Phase & LI L CTHF L &< (Fig.44), AKHE
BEDIZEALE LW LARBEENIZDT (Fig.47),
BRAT 2 B BRAE L 720 Kimoto et al3® O /K il — 28T I 18 B
R & VT, #ER D /KEE 5 mELE DT KR & HE
5 L 7o Btk OB RRIE, AR210CTL Tz
1ABLNTSH -7z (Table26), Z DFEHFFEIIAFZE
TOREMBIZIHARTHE Y — I, 5T 5 EMEEE

HEARE T 714 F O AT B 5 EREA TS 63

HEGEMED L O THIUL, FEMIEEZTLTMA2 LT
LR OB HEE S HEETE B, L L, $REM
W@ —D DMk DB & ) RWIHEIZIE, 258
O [ HE A B T O B R 1 70 Z84E % B BRC & 12 w2,
ZD7zD, S tenellus{EAKTEDIC T WL %= AT 5 728
121E, BimF oA s Z0RERR %48 LT, #f
B/ RERMAERD L ZENLETH LB, Z50
ZEenS, AR TIEEAR/EERMZFHELT, 2
NABREEERMICTLTEDL ) IZEILT E0% /]
72 ZOFER, Phase 3 TlE, BEIa <K& 1 PO
T E A Phase 2 L L TEWIZ EAUREE I/, &
DENZE%T 572012, WPhasef] T, Kil, ¥4,
7uau 7 4 )vagdKFESmIEOEIHMEE L L 72
(Table27), Z DFEH, N5 3DODOERBEER I
Phasef] TR & 2EVITRD SN o7, FETEER L

Table 26 Developmental times (days) of each developmental stage of S.tenellus derived from Kimoto et al’s® equation, and

used as a basis for production calculation in this study.

Sampling date Duration between Water Stages

in 1995 samplings (days) temp.(°C) Egg Nauplii C1 Cc2 C3 C4 C5

Jan. 23 0.9 76.5 152.3 44.4 44.4 44.4 58.9 81.9
Jan. 30 7 0.8 78.1 155.4 45.3 45.3 45.3 60.1 83.5
Mar. 16 45 1.1 64.9 129.1 37.6 37.6 37.6 50.0 69.4
Apr.15 30 2.7 29.9 59.4 17.3 17.3 17.3 23.0 31.9
Apr. 26 11 6.7 9.4 18.6 5.4 5.4 5.4 7.2 10.0
May 10 14 12.6 3.5 6.9 2.0 2.0 2.0 2.7 3.7
May 16 6 14.0 2.9 5.8 1.7 1.7 1.7 2.3 3.1

May 31 15 14.8 2.7 5.3 1.6 1.6 1.6 2.1 2.9

June 13 13 16.8 2.2 4.3 1.3 1.3 1.3 1.7 2.3

June 26 13 17.9 1.9 3.9 1.1 1.1 1.1 1.5 2.1

July 7 11 19.1 1.7 3.5 1.0 1.0 1.0 1.3 1.9

July 17 10 20.2 1.6 3.1 0.9 0.9 0.9 1.2 1.7

July 31 14 22.7 1.3 2.6 0.7 0.7 0.7 1.0 1.4
Aug. 7 7 22.3 1.3 2.7 0.8 0.8 0.8 1.0 1.4
Aug. 21 14 21.0 1.5 2.9 0.9 0.9 0.9 1.1 1.6

Sep. 4 14 211 1.5 2.9 0.9 0.9 0.9 1.1 1.6

Sep. 25 21 17.7 2.0 3.9 1.1 1.1 1.1 1.5 2.1

Oct. 7 12 14.8 2.7 5.3 1.6 1.6 1.6 2.1 2.9

Oct. 23 16 13.1 3.3 6.5 1.9 1.9 1.9 2.5 3.5

Nov. 15 23 7.1 8.6 17.1 5.0 5.0 5.0 6.6 9.2

Nov. 30 15 3.8 20.1 40.0 11.7 11.7 11.7 15.5 21.5

Table 27 Comparisons of some environmental factors in the top 5m water column of Lake Abashiri in 1995 between

designated Phase 2 and Phase 3.

Phase Phase 2 Phase 3
Duration Apr. 26-July 31 July 31-Nov. 30
Average water temperature (°C) 16.1 15.9
Average water salinity (psu) 1.62 1.45
Average chl. a concentration (rg/l) 23.1 25.0
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M o7z S tenellus\I K P EERINT 555, [k
PURER % 3572 Centropages abdominalis, Acartia omorii,
Paracalanus sp. %2 £Td, WHhH /=T )y A\F T
WZHETEZRIZ90% 1T 5 L SN TV AT |2
L, BO8 T 2 < 90 % (eggsac) HIZEIN T %
Pseudodiaptomus marinus TlZ, 16 2 — 7 1) 7 ZH#f
FTOREFEIZION LT TH A%, Kimoto et al.?¥ 12 &
L, S, tenellus\Zi7HEH A4 7 VEOF T H HEJEREID
B TH T (20.6°C, 70H M T2,53100), A
SHR B 2N Z L 52 LI2E o TIHDORELT
EhioTwhb %@t%‘i%ﬂéo

— M, HA T HEOINCIEATEIN (Subitaneous
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SFINIMEAR R AT 5 7 E O L - T LA™
fil s, BRESEMEDIUIETIUTE UL T 5, —, K
MEIIE—EEARIRICA S & —E 2 FmThwvne, S
PEASFER LT O MEASEE S & v & v 9 TR ZAL % £
9o Hada et al. "%, {FKIMODKIRH 25 FFEIZED S.
tenellus DI ZFRE L, FEBREAN THILERR LT 72 &
25, IV FNOFEE TS 2 BEBEINIZ80% L. E ok
LRZRLIZEND, AMOINZZFHIE LTS,
A<l /=70 7 ARSI IEKR R 2 5
HE L7z LarL, foRkEIZIE 7 — 70 7 ZAHE RS H
H L, USR5 L2580 5 54
L72bnbEZ N5, ZTOAFEINIFEIK T OEAKIRIC
Lo TP HZ SN TV D EHEE SN S, Uye ef
al. P%, I IR ALK RIREE O & v R TeIREE

S. tenellus

T, #A T VHOINIHET 5 2 L 2 BIE L T b,
HEAE I O AT I IIREDTR VS OB Y Z T v
KA %755 (Fig.5), b ORENE 25 L,
W OB MR RO ERIZILA L, JIOAFRITIET
TLIENEZLN, S tenellusTEIRTEIC & > T
& DZEBIMD TEETH L LEZLND,

6.2. YA X

S. tenellus L AE DY 4 X (B E) (3/KIRI0OCLE E
13, KREADOMHBBRICH 5720 —fEIZ, AT
BORY A XK L LMLV REEZITH 2 LA
AFEEBRTHL M ENTWAIHID) L fSMEH
T THIUL, Y A X3 L BOMBEERICH S 2
EVH BN TV B0, JEW T, MREIE SR L
Eoruu 7 g vasldWmML, BFRICEHETRTT S
WS, FEKIAZ R THEIZ10pg/ ¢ LEAATEL, S, tenellus
128 o> TIRERBIERIFCTH L LW SN D, L2 L,10T
PIF TR A Rz & AL L o 726 19954E 0D
KT ToOZzo07 4 )vawmldKITH A5, 19914F 2
HAofEkiioroa 7 4 vag (1.27ug/ ¢ ERITS
FKER) IMMOFEH LKL THDO TRV DTH o
720 2O &L, KiBEDO 70T 7 1 )vawhs, S. tenellus
DEF A ZOHIBRER D —D L 72> TWD & ERIET
D0 L7\, Hada ef al "01%, KK I A B
% S. tenellus DWAKDARS £ X LK (4.2~30C) & D
BUCIZHBE R RS VW LR G L TWwh, DK
i TIIKIRI5~26CTld, KD EFIZONTHRY 4 X
LML, 26~30C THRIED EFAIZ DN TERT A XH5K
Y4B, TOZ LT, AT THEIL S KR &R A
AL OBREEFIRLZDLLDOTHL, L, HKETDH
10CLLF T, BEROEY £ X3z & AL L 2w
(Hada et al. 119, Fig.6) Z L IIAWfIEE —34 5D D
THoTzo S tenellus DR A4 X L BREEEN & DEIFRIC
DWTIE, MOKIBTOHESEEL, HkbMRE2Y%
BEThHb,

6.3. EMABRLEES

AWFGE T, HWEMICBIT 5S. tenellus O AR £ 3E
& Kimoto et al. 3912 & %Kik — Be = #E O BR 2> 5 B
EAELfEE L CNICHFEZ R U HEL, SRfkic
DV RS/ B E W 2 5k, ik < o T g
Badew L, IhEHfrE s L CipiA R %ok
WEMWE WS 2T ODFETHE Lz, TORKE, &
55 HEMAEEREIL13.8gC/m2E o7z, INEMEIAT
DO ORI W T, M A P D Centropages

abdominalis, Acartia omorii, Paracalanus sp., Pseudodiaptomus
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HEMITEELE LT, mEsREEELE L, HE
2RISR 2T ARKMTH B, —HEIC, FHKIBIEE
WA HEREE 2 RO ERER & L THIS B0, K]
W &R EICALE L2 Ik KRB H 0, BEIsi 5
W) %58 L CB XA 72 SRR AN 12 Y 2 RIS {RRINC
WL, SHEWEE DI D, Z0720, YT
77 by OBGEESES TEL, BERICBNTH 2
007 4 bamiEFERE & B & 10ng/ ¢ DL O EiREE
THRT S, 2L C, COBERMYW T 7 b B
BIZH 25N T, WBHED Keratella cruciformis, %
D Diaphanosoma brachyurum, 7514 7 2D Sinocalanus
tenellus 72 & DERKMUEW 77 > 7 N U3 KREISHIT
bo TNHLOEY T T 7 N VI LRAKMTH 5 /01
JEHD), S 2 T REICHHET A Lo N
TWb, — %I, JRKMERRIE &I E D A2 e i % D
ZEDPEHEHO DL ENTWBHIM, KIFFETIE, #E
MR OBEET DS tenellushs, i T\ H AR
TYVANERTAIERIRLI, OF ), BELHY
Ty N YHARIOMA T, FKREISHED L 2EW
BHENEREREA AT LW 7T > 7 P U HEOFED £
72, KM OEMAEREZHOTWE I L EZHLNITL
725 Nixon™ &, {EAILTOHAEE Y 72 ) O
DRI L THICEWZ L 2R L, ZoMbL
L CHEREAREIC & o THEESNIZHERW 2, LY Eko
HPNIATT BEERR D H VW E 2 BT T b, €2

HAFERPE ™ 714 F OWIANG 2B & EREERIIFSE 65

HEREL, HWRBFHTERCBANERET A LI
Lo TEHWEARAEETFEH L TWL EEZ O,
COEFLEME, —HTT Ty bR
THN GBS 2R L, A0 E R DSHEE T
S CHBLT 2 7 7 FOEEE XX TWD 2 AR
BEhb,

HREER

T, WEMICB VT AR 2 Bl L 7219954120
W, EFOEBEER, S T h I FHAAEEE T TO
LA RN 2 S L7z (Table28) o

B2 X 2 & 19954E00 7T 71 FANHAE IR E 1326 b
YTHY, INEZOEDMFKREHEOB =L AT
CLENTED, EHIT, KRWFZEH S HEAMEAKEE OB H
% (g) 130.05/H & & (Table2l), HEfDRES
wEE50% & IRE L, KaEEE80% (Fig.35) L35 &,
MO HBAEERIIREEE EHFEORE LT, 4.0
mgC/m2/H & 7% b, EEESIISHDEZ HWT
330.2mgC/m?%/H 7 DT, FHEEEEE»S T FAE
BHE CTOEmERFILL2% & HEE S5, Uye et al '3
X, EANIEICBWCERAEENS T 7 b A

IR IIEM O AL G ATHETH 525, KifgeTo
MR OREMEIL, VAV FHAE 25 LT
BY, BOTHWRIRE LTEHMETE 5, E512, AKX
WMOEREREZTT 2124720, FAKMICESOEY < b
2V 3 (Corbicula japonica) DAFTEITHAL T E %y,

ZLDERMEYY NV IOERBELRBIG LR ->TH
DBY . HEEMTHEITIER L, YUY I DER
WEREITTETIERHI800O YV IZDELTWVDLER, Y=< b
VU REBRHEREE LT T T Y N R ETAHRE
WrEBEANHLTWAEB, 2o k)12, #HEEMTIEiE
TREAERE D RER T DI R DUSEAW I RAT L, BfEAED
FWWIL AR EH SN L LEERDVFREEL T b &R

Table 28 An estimation of daily production of smelt juveniles and transfer efficiency from primary production during summer

season in 1995.

Parameters (units) Values
Primary production determined in Aug. 21 (mgC/m?/day) 330.2
Initial stock of juveniles in the first half of autumn fishing season (wet tons)* 26.2
Growth rate of juvenile (/day) 0.05
Area of the lake (m?) 32.9x10°

Estimated daily production of smelt juvenile (mgC/m?/day)**

Transfer efficiency from primary production to smelt juvenile production (%)

26.2x0.5%(1-0.8) X 10°X0.050/32.9X 10°=4.0

4.0/330.2X100=1.2

*from Torisawa'®

** Carbon content of juveniles was assumed as 50% and water content was 80%.





