208 H1 4 B 5 ¥ B Vol. 20, No. 1

1989 4 1 J] OCEANOLOGIA ET LIMNOLOGIA SINICA Jan., 1989

o - . e

BiFERFE EE%@Z&%% »)lfﬂzﬂEE’J
Wohs R

k&

(&K RE)
J. H. S. Blaxter
(4H HREEEEY Y2 Dunstaffnage BB

BB AL R R AL GRS KT PEEE (Clupea harengus L.) gy H
R %fg;ﬁi@}%ﬂl&g}g@ﬁ@t‘kgﬁﬁgg (Gadus morhua L.) TR WYL (Platichthys
flesus 1) FIA T E2HS R IR RGO 2 BEHTT-66 LA Fobs 22 P g PR BR RO A (P4 (36 i 60 FLI)
ERMEBRIGPGEEEETHE. FaKHERNEETNRErSRNREE K
iR, BN NA TE IRI R R TE IR AR I AN B L B R AR A, HK
T B A — I AEAR KRBT 57 (PNR, E ‘the point-of-no-return) B K72
FRE EE . FTER BT [~ R ISR 1000 23> (ms) A MEK (20 ms 7]
DR W R E 2 B 111,20 2.3—3. 4 BL/s (th K/ #b>8)51.7 F1 5.7 BL/s (88)
DI 1.6 80 4.1 BL/s (GUER) s Sh8h, AR B3 OURAF A IO HER BE RUE S A A RO E X R e
TEH B

TR TR T — ﬂ%f&*ﬁ'iéﬁnﬁﬁﬁﬁ?ﬂ% ZERAE Pk H LT BRI £ Ay 87
VP T S A e R 4 AE W A A VR B, EBRRE AN A RBHT N ik X
BHEEES EigfﬁﬁaméiﬁﬁHﬁLH»T%*E@JE@TA%&%%%@E\El W
RE AR EE AR T

BRI EARFARPRTNEERRN Y —, FRigFEaRFarRizEmimn
RIS AR D S EL, BH RS NIOR(S RIRI10], [11] 31 HS),H
e A AT, R AR A ORRIE O T AR R D, £ I SR RUE T AL AROK
e BE Y SO, ZEE NS AR LB

A SCIE FILLAMEERIR R R9H kA KPGEEE (Clupea harengus L) RYBIANIEE
RhEE: FRME T R EERE B W B KRS (Gadus morhua L.) RIBRINIL 8 (PI-
atichthys flesus L.) A THEERIFAIIPEBE NI & D O 2P0 R EER RN (T &
(36 F1 60 B #&)7E IR SRR IRK i SmBEVE T R AE , BRET HEREN
IR R A BRYVRIBR AR IR, thigPe 28 B i B AR I, HOU b — DI SR (T AR ok
%ﬂ%ﬁ'é?&%ﬁ’ﬂ%, FRRIER T Ho

KRB H: 198842 3 He



2 ® #® 5 W @ 20 %

—, MR TS ik

1. F&kRF0i03%

SWITaRETRED A TR TR BaRE, 2 845 300L (&)
F100L (85 .JLE2) i Fh, HAEVER R EERARE Clyde ig X, BRI ENEE, &
REMOL4C)RE 12 H, BELREBEZATERED, BPNBHEREHMENE
R RO AR 2R IR F{E T #8FERT (Aberdeen Marine Laboratory) #2fff, X
PEEEEEZ RGOSR R T I EEATRUIE #51 (Loch Ewe) BPShERpiRft, BRMNLERRAM
H Clyde X, AFEEREN, FFHEREBE, %?f?E%ﬁf—%%ﬁﬂ, BT AT,

FEWmLE, AENEEROEMFAR%EE 5L AENREREARE, A TH
H,HE100% 5 To ﬁ%%ﬁﬁ%ﬂ%&ﬁ?ﬂ?%%ﬁw,ﬁ%ﬂ&“ﬁ%@%%%%ﬂ Brachionu’
plicazilis, BEEEA 5— 104 /ml, G H — R, #HRABERF, (UERBRIT—X, AR
BB (Isochrysis sp. I Nanockloropsis sp.)o % R 3—4 B (IR REVHIEEHD).
7—10 H (e Z i A5 10—15 B (L8R 5, RS X E AR R (driemia salina) [
T Gk B K AR S B Ro

TSR], Hg K BRAT AR RS O 3R, T ER T Bl s B BE R KRG AE 32—33%0, JLFH{TEL
ERRAENMYERBPOEEASHERIE B AR EAFKELE 1, 2, “RAI#EA7,
T AEIRBZAN, RERGEAEF—BINE, H50% EEBEBATEHEREERE
U W LR #1111,

2. R E M E

F1 8 ERINPRBPFENRAFLHETHETONRNESESHEHRNHE"

Tab. 1 Timing of events during early development and starvation of yolk-sac and

older larvae of herring, cod and flounder
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Tab. 2 Total fresh length during early development and starvation of herring,

cod and flounder larvae measured from the video screen
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Fig. 2 Changes in cruising speeds during early development and starvation of the “yolk-sac
larvae of Clyde and Baltic herring, cod and flounder, and older larvae of Clyde herring
AR IR A5 5 R AR R KK U s B R B R 95% RIS HECOERE L (NEH—%). U4
BR A FTUR T A EX R SRR BT 6 SR DML R RS BT 4, MPYUIRREER. F
YE f1 M BIARAYIRES. AN 50% I HBHIHEN Y ERE, "IEHEM (em/s) B3R
# 2 #5pk BL/s,



6 B # 5 # #H 20 %

P ko

2. KRB0 PLIR

P& = VHIG AN B RO . R PEEE SR T SR A O 35 3 01T 2 DL R oA 22 VTS
FRERRIBR AT £ (36 71 60 H %), 7ER IR BRI YRR QI RE R LE 2, XEFE
ENRRRPIMBR L EENE LR — 8 WEENFATEEANRERN
J& > BT RGN, HP IR0 B A i B R, A RSN B B S & FET, Rk PNR 2
R PIER 35 B e, T 36 A0 60 H IR AU 54 22 VR IE R RS R )5, RSB R KW B 75
Wan, FFEERRIS PNR RIRREA R SEE, FEQT PNR ZJ5, K005 B 7E 0 35 2 50
FETERTFAHS TR, E—BFREEYSEE, 55 50% R HI, KiEE
THE T EE,

AET AL, IR ICRBNFALERE SRR LMK HEE S
BTN 3o — M, (F A BRI IR EE 2920 F 3 R BE Y 2—3 1% il BE B0 T ]
Z RS MR LR AT R A B R R BT AERBEBR, 08 WE (em/s) Bk,
T Aot RO A S i (BLL/ o ) I 458 o DL B9 25 B SU3F £ 00 90 » HC P38 A 5 i it 328 I 700 B 4 308
1.1—1.2 BL/s 1 3.4 BL/s, #ZFI{LEEMFAGRIE /N, B RIME S, RRE TR
18, EFRETHEN, SFHRERKIHEENTERES % 1.6—1.7 BL/s f1 41—5.7
BL/so SRR [EHTE FhBE 2 B 2 B Ao S =PI R TR RAX TR Z W
W, B IRR B HE (em/s) TRREE HEUFRMEXE (BL/s) s, WEJL
T Ao ‘

3 B EMITART & 7r 5 R UL 0330000 2 K 0 T 34 30 AR B 0 R £

Tab. 3 The highest recorded maximum and mean cruising speeds during progressive

starvation of yolk-sac and older larvae of herring, cod and flounder
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CRUISING SPEEDS DURING EARLY DEVELOPMENT AND
STARVATION OF MARINE FISH LARVAE

Yin Mingcheng (M. C. Yin)
(Shanghai Fisheries University)

J. H. S. Blaxter

(SMEA Dunstaffnage Marine Research Laboratory, U. K.)

ABSTRACT

Cruising speeds were measured using a video recording system and an infra-red cmitting
diode as light source during early development and starvation of the yolk-sac larvae of Clyde
and Baltic herring (Clupea harengus L.), cod (Gadus morhua L.) and flounder (Platichthys
flesus L.) and older larvae (36 and 60 days old) of Clyde herring. The mode of cruising
swimming in yolk-sac larvae was developed and established before the first feeding stage. The
pattern of the change in the speeds during early development and starvation was similar in
all experiments. The cruising speeds increased during early development and initial starvation
and tended to peak shortly (about 2 days) before the PNR (the point-of-no-return, when 50%
of larvae, although still alive, are no longer strong enough to feed), and then declined gra-
dually during further starvation. The highest recorded mean cruising speeds, (over a swiin-
ming course or over 1000 ms) and maximum cruising speeds (over 20 ms) were 1.1-—1.2 and
2.33.4BL/s (body lengths/s) for herring, 1.7 and 5.7 BL/s for cod, and 1.6 and 4.1 BL/s for
flounder, respectively. The effect of growth on the speeds was very marked if expressed as
cm/s, e.g. the highest maximum cruising speeds were 3.5, 4.0 and 4.4 cm/s for yolk-sac, 36 and
60 days old larvae of Clyde herring respectively, but there were some decrease when specific
speeds (BL/s) were used. In general, the mean cruising speeds of fed larvae following yolk
absorption were higher than the highest mean cruising speeds during starvation period of
unfed larvae, but the maximum cruising speeds were still lower than the highest maximum cruis-
ing speeds during starvation period of unfed larvae. In addition, the relationship between
cruising speeds and feeding ecology were also discussed.



