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Effect of Low Temperature on Embryonic Development
of Loligo bleekeri (Cephalopode : Loliginidae)

Kingo Ito, Yasunori Sakurai!)

Abstract . In order to elucidate the effect of low temperature on embryonic development of Loligo bleekeri ,

we carried out experiments in captivity. We examined the effect of constant temperatures (5, 7, 9,

11C) and thermal shocks (from 9 °C temporally drops to 5C) on embryonic development, Thermal

shocks were given in three different stages of embryos for 15 or 30 days each. Hatching rate of developing

embryos fell both when they were exposed to and kept temperature at 7 ‘C, and when they were temporally

exposed to temperature at 5 C. When temperature fell and kept at 5 °C, development stopped and all the

embryos died. The longer was the period of temporally exposing to temperature at 5 C, the lower the

hatching rate was, especially when embryos were exposed during the medium term developing. We think

as results that seawater temperature in spawning grounds affects the stock fluctuations of L. bleekeri .
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X ) £ 7 Loligo bleekeri (Keferstein, 1866) I Hi
EMTHY, FIEEEY S HATEBIIHITTOR
BRIZIEL 4435 (BEiEd,, 1973). A®i,
RREFEOEELNRE L L THAK# THE K
nNTwa, £ (1990) &, BEREHERBRICE -
T, BEBLBIUILON BRI O LB R SH#HH I
HRTBEXYVAAZ—DODRBKBEHEEL TV S,
EHERIZBITIBZY VA AOEPIZOVTIE, 1~
6 HIZAKES mA» 5 60mDEERL AN TAME T 0
v 7 CTHRINTYS (FPIIH, 1981). KR
BIZBFHERREOKRICIOVT, 10.3T215
SICIETTA20HMOMICEILL 18I2H 5
(e, 2000). YU 4 HOIFREAIE, Baeg et al.
(1992) ITX Y 28BRBEICEFRSIN TS, PREL
KiRE DEBRIZOVTIIEE K OB fTDb R,

D Jeitg8E kKBS (Faculty of Fisheries,
Hokkaido University, Hakodate, Hokkaido 041-
8611, Japan)

¥ ~17CoO#ATIEFERAEL, KEENIZE
SMEETICETLIHEMIZELS 255, 6CUTT
AL L HE SN TS (Baeg, 1993).
T/, BIHED (1999) &, IRAORFICKIER
H7T~11CH55~6CIETL, 0% FHEK
WA AR, BEOEL T 3k Es
HERLEZWIEZHONMILE. &5, —BW
WCHRAMEAIRICE S5 8 h7254, L0 EKED>S
5~6CHRESay 7225 E3LHE - BT
VML CTHEEPET T L 2HEL TV
5.

YU A h OESRGAFFIET 5 AMILE & AL iEE
BEHOBREBEZ, LAFOKEF6TCUTIETT
5ZENHY, BECAELZEAKROEEZ ZT
52l hb, TITAHETIE, YUAL HOH
DI ES5THHIICETTORRBOEBTHEL,
BREECHELZKREHONIILA, KIZ, ¥V
AHDOIRBEILREL IR TS5 CoKE (B
H1EH, 1999) HHRRAEICRITTHBIIONT,
5CABOBMOEEB X5 CARIREZT AR
BRSO 2 HBE L7z,
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5C2511T EFTOKIRAY Y 4 H DIRFAIC
FETHEIOVT, ROX) LENERE R
TH72 (Table 1), FBRIZ 19994 & 2000412 1
[\ 3247 5 7.

19994 DEE 1 TiE, 5TH511C F ol
ZBTHEL, WRACEL-KBEZRD. B
#9CT14HR (Stagell) MEL =%, 5T,
7C, 9T, 11TOAL v FaxR—F—HIZEBL,
SMED LEREFELET 2T THFTFLTBEL
72 (UTF, BlZIZ9CH55CBITLAE-EBK
Z, 9-5CXEMT.).

B #

1999 DEER 2 TIZ, BAEEPEORY (Stagell),
I (Stage21), #H1 (Stage26) » 3BEREFIZH W
T, EFCREDVEITTLICoOKERE,S, IR
AXABELEENTVWE5CHOKRICISHE, $7-
F30HMETSE, BUObEDKRIZELT (UL
T, COMEZBILEEKERS 3 v 7 LY. T,
CODEBXZI-5-9CKETA.) HEL, #
DAEFRBRISMEFE LRI, T4, BEARY 3
v 7 2B EZ NPT TRRPICE I GOV ES
WRD7:0, SCOBRKRY 3y 725250k
WC7CCTIoHMME LA-ERK D FIT (U,
9-7-5-7-9CKXEmT.).

20004FE 1%, 19994 L M UEE % #E L1T- 7.

Table 1. Summary of effects of low temperature and thermal shock on embryonic developments of Loligo bleekeri.

Temperature Duration of Development stage of Number of .
() thermal shock thermal shock Date of spawning
eggs  egg capsules
1999 year
Experiment 1 : Constant temperature
9-5 - 11 1,315 28 1 May, 1999
9-7 - 11 909 16 1 May, 1999
9 - 11 1,087 20 1 May, 1999
9-11 - 11 1,265 22 1 May, 1999
Experiment 2 : Thermal shock
9-5-9 15 11 945 22 1 May, 1999
9-5-9 30 11 837 19 1 May, 1999
9-5-9 15 21 1,114 21 1 May, 1999
9-5-9 30 21 988 19 1 May, 1999
9-5-9 15 26 1,138 20 1 May, 1999
9-5-9 30 26 1,481 22 1 May, 1999
9-7-5-7-9 15,15,15 13 1,429 23 1 May, 1999
9-7-5-7-9 15,30,15 13 1,041 19 1 May, 1999
2000 year
Experiment 1 : Constant temperature
9-5 - 10 1,143 20 23 April, 2000
9-7 - 10 1,064 20 23 April, 2000
9 - 10 1,013 20 23 April, 2000
9-11 - 10 1,165 20 23 April, 2000
Experiment 2 : Thermal shock
9-5-9 15 10 1,182 21 23 April, 2000
9-5-9 30 10 1,137 20 23 April, 2000
9-5-9 15 21 981 20 23 April, 2000
9-5-9 30 21 1,114 20 23 April, 2000
9-5-9 15 26 1,112 21 23 April, 2000
9-5-9 30 26 1,021 20 23 April, 2000
9-Sai temp. X — 10 1,084 20 23 April, 2000

* . Sea surface temperature of Sai after February 1, 1999.
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Figure 1. Photo. of Water tank in the incubator.

E 51T, 19994 4FITH KRB MR O KA
WiRIC6 CUTICRsTW2Z ENnD, ZOK
zEFNVELT, BAKRY 3 v 7 ZHRMICE
RIGBEORBERRDERX HF T (LT,
PEHAT AKX & W5, ).

BEAIRIZ, 19994 DEBRTIZ19994:5 H 1 HIZ,
20004 DEBRTIZ20004 4 H23HIZ, WELE HH
HEUNAMTREZIN Y Y L A B HAZ AR
ICOARMNIIINAEL., ZOHITHEIPSETH .
FIEHEZ, A4 Y PVDOAST-HBEED
ZHer (EPE250mm, & E300mm) (2, #2055
DI ENWEL, EAREBTZTL—Y 3 2o
7z (Fig.1). BE24 U Fa2x—% —HIZIEL,
mEZa Y ba—NL7, 2. MEISLHRNK
BAD LI L7z #AKIZ1999FEDEETIZI5H
M2, 20004EDEEBETIZ 7 HBEICKBRL 7.
%8B, WORAERE X Baeg et al. (1992) 2k 5%
Kih 5 5L T TO2REBBEX 5HE - 7.

20004 E DEBRIZB VT, EERBBS99HH
TIZICKZHRIZ, 99HHUKEIZI - 7TCK %
A E WK OS2 W E L. EEBRBAMG
LT E TOHSMIEIL 30.35~34.76psu TEAL L 72.
g (1996) DMLY EDOE I WTEEBRIZB VT,
WAME30.7psuldl ETEWARREZRLTWAL I &
o, REBRICBWT, WRAECRIZTESOE
BIIrArEWEEZEZONS:, $72, BEBKX
b, WAKH, T7L—Y 3 roRBIIF 4%
I L7z0T, WHMEOAZIIEAEZVD DL

Zibhi.

= R

FE 1 T, 19994 & 20004F & b IC B &5 R
MMEon7z (Fig2-5). 9-5CKTIIHIL~
134 H # % L TStage23 ¥ THRL 2 ITHEAT L 7295,
ZOHMEITHIEFE Y ETHE L (Fig.2, 6A).
ZOMOERX T, HMEITEL (Fig.6 B),
KIRAE T ESUICET R AL (Fig. 2),
F72, KRPEVIEESMERL BVEMIZH - 2
(Fig.4). 9-7TCRTHELL%AEF, ICKE
9-1ICXDZENE KL, #EKIIZZL KM
EHICHIELTWA 3 00% 05 7.

FER 2 T, 19994 & 20004F & b IZFIBE O &5 F
BEohs: (Fig.4, 5). Stagel0d L < idStagell
DFEEBERIPNICS CoAKRYa vy 272527
BEosMeEx, ¥a v 27150 M TIZ63%,
83%, 30HRMTIX70%, 72%Td 72, Stage2l D
BHEBRRBHINEARY 3 v 225284, 15
HRE Tl 51b#47%, 58%, 30 HEITIXMEL B
Stage24~26T& &F Y LTI L L7 (Fig.6 A).
Stage26 DFE AR BB AR a v 7 252 72
BEoSMEFIR, 15HMTIZ86%, 73%, 30HM
TWX79%, 63%Th-7z.

9-7-5-7-9CKDOHLEIZ, 5CHMH
2515 H M TI1275%, 30HMTIZ67% T - 7-.
COFEBRXIZBITAKBROBITIX, 9C257T
13 Stagel3DWEIZ, 7T 25 5T\ Stagel7 D%
RBERECITbh, 9-7T-5-7-9CKD
22 TR AKIRY 3 v 7 2 52 258
&, 9-5-9CKDORABRAIC AR A& EKA
Wyav7id5 258 Tld, MERICKE %R
ZIRShEro7.

A KRX T, KEPKELSEHLTEY,
5THMNENRT7 HE, 6CHAVPER27HMT,
7TCRuMOKBPIARRIMHBTH 57225, &
b31374% & KB E A - 72,

KB 2 OB THAEPGEDBEKIBZ LoD
X, 199940 9 — 5 - 9CHIMI 15 H o EBRIX,
MAEDI -5 - 9CHHISHMOERKX, kRO
19994ED 9 -7 - 5-7 - 9C30HBOEERKX T
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Figure 2. Course of embryonic development of L. breekeri at four incubation temperatures.
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Figure 3. Relation between temperature and hatching rate in experiment 1.

Hotz. 19994ED 9 -5 - 9CHIMI5HB D EER
X THLHEDEKINZ L - 2B EHIE, 51t
B> 4 HEZFTHAREZBRL 2D o720,
Z OB SEECHER S h 2 W E S THE KA
A EoTWACEDRERLEEZ SN, Tt
DEBRX THILWEDOHEKIINZ Lo 72BHIE,
BARR gy 71X BEEZ LN,

$7, ER21CBVT, EARY a v 7 OB

RPREBEBEOENIZL S AMEEEZLBE L (Fig.
7). BARY 3 v 70lM%, I5HHE30HME
THBET S E, 199949 -5 - 9CHMo 1 6%
B 51T, 30HMOAAI5HE & ) SMEFRIZE
Mo 199949 — 5 - 9CHIM O 1 #lix, #id
L72& 915 HMOEBRX THE #KIFHE L
72, EBOSMERIVELS ZolzBbh.
ZD7=%, 1999469 — 5 - 9CHio 1 HIT30H
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D Hatching rate of embryos

. Mortality rate of embryos at after eye appear

. Mortality rate of embryos at before eye appear
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Figure 4. Change of water temperature and haching rate in each experiment in 1999.
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Figure 6. Photo. of embryo. A, abnormal ; B, normal.
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Figure 7. Relation between embryonic development
stage given thermal shock and hatching
rate.
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