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Tab. 1 Timing of events during development of eggs and larvae of herring and plaice

L f #a
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(R¥0 c) MRESE (PNR) 5006560 % c)
8 1.6340.05 20 20-21 7.240.4 6  12-13  19-20 8.1£0.8
# 1.7940.07 34 14--15  7.140.4 5—6 12 1516 7.940.7
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Tab. 2 Biochemical composition of eggs of herring and plaice before and
after fertilization in sea water

= TE SXKE HTEBHSH
AF(AEED —
(ug) (rg) (%) i i g EEHH
HCRMEE)
ZHERI 1 455 376 74.2 1.13 0.14
SZREY 2 019 309 84.7 5.52 0.47
¥k
AT 1 476 357 75.8 0.89 0.07
RS 2 004 296 85.2 3.10 0.35
BORMER)
ZREET 3 593 293 91.8 1.69 0.71 12.4 57.4
TS 3 557 312 91.2 3.34 2.32 11.6 53.5
(¥Ek) :
AR 3583 |. 285 92.0 0.91 0.39
SRS 3 697 318 91.4 1.85 1.64
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Fig. 1 Changes in wet weight, dry weight and percentage water content
during egg development in herring and plaice
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Fig. 2 Changes in quantities of sodium and potassium
during egg development of herring and plaice
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Fig. 3 Changes in quantities of lipid and protein during egg
development of herring and plaice
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. L =55.12— 0.717d (r = 0.99, P < 0.001)
P = 189.33 — 1.022d (r = 0.97,P < 0.01)
f. L — 35.87 — 0.443d (r = 0.96, P < 0.001)
P = 167.09 — 0.805d (r = 0.95,P < 0.01)
23 WLERIEL, _ )
VBTABE. TEMSKELR 3. WHYUBFASKEEN, ZTERNEELN
RE&KBRASIR. ERFHSBRLERHASE T RINEEREE, NTFAREKN
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Tab. 3 Wet weight, dry weight and percentage water content of newly-hatched
larvae of herring and plaice

A Fp LA ’ BE (1g) FE (vg) BKE(%)

L3 Ta 1227 191 © 84,4
FEFERSINER) 883 132 85.1
EB(IEEER) 344 59 82.8.

3 = 1 973 187 90.5
FAERECREIFER) 443 73 83.5
PEBOAEERR) 1 530 114 92.5
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Fig. 4 Changes in wet weight, dry weight and percentage water content during
development of yolk-sac larvae of herring and plaice
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Fig. 5 Changes in quantities of sodium and
potassium during development of yolk-sac
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Fig. 6 Changes in quantities of lipid and protéin during development of
yolk-sac larvae of herring and plaice ’
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# PNR H,IeifZEARSEHEVBAKR TR, EBHAEARERLZTHS RS
26% F111%(#E),19% 707 % () ZEF AKX PNR W, HERTE IR ZE A 4 3630
PETEY 50 % —55% T 32% (#E), 35% R0 38 (M), XA WA RTANERE L,
PERERR. XFEERRE, BT EEEFARNRNFEANTREILPFARER—%
(Blaxter et al., 1974; Craik et al., 1987), [EMNBEOHRENMTFALEHNEBSET
%, AT DUA B T RE R AT £ R B A0 A= 0l 72 rp A 20 8 A DL R LR B T 48

g F X ®W

Blaxter, J. H. S, 1968, Rearing herring larvae to metamorphosis and beyond, J. Mar. Biol Ass. U. K.,
48. 17—28.

Blaxter, J. H. S. and Ehrclich, K. F, 1974, Changes in behaviour during starvation of herring and plaice
larvae, In The Early Life History of Fish, ed. by Blaxter, J. H. S. Springer-Verlag (Berlin), pp.
575—588.

Blaxter, J. H. §. and Hempel, G., 1963, The influence of egg size on herring larvae, J. Cons. Ine. Explor.
Mecr, 28: 211—240.

Bligh, E. G. and Dyer, W. J., 1959, A rapid method of total lipid extraction and purification, Caen. J. Bio-
chem. Physiol, 37. 911—917,

Craik, J. C. A. and Harvey, S. M., 1984, Biochemical changes occurring during final maturation of eggs of
some marine and freshwater teleosts, J. Fisk Biol, 24: 599—610.

Craik, J. C. A. and Harvey, S. M, 1987, The causes of buoyancy in eggs of marine teleosts, J. Mar. Biol.
Ass. U, K., 67: 169-—182.

Ehrlich, K. F., 1974a, Chemical changes during growth and starvation of larval Pleuronectes platessa, Mar.
Biol, 24: 39—48.

Ehrlich, K. F., 1974b, Chemica} changes during growth and starvation of herring larvae, Ir The Early Life
History of Fish, ed. by Blaxter, J. H. S., Springer-Verlag (Berlin), pp. 301—323.

Lasker, R., 1962, Efficiency and rate of yolk utilisation by developing embryos and larvae of the Pacific sar-
dine Sardincps caerulea (Girard), J. Fisk. Res. Bd. Can., 19: 867-—875.

Yin, M. C. and Blaxter, J. H. S, 1987a, Feeding ability and survival during starvation of marine fish larvae
reared in the laboratory, J. Exp. Mar. Biol. Ecol, 105: 73—83.

Yin, M. C. and Blaxter, J. H. S, 1987b, Temperature, salinity tolerance and buoyancy during early develop-
ment and starvation of Clyde and North Sea herring, cod and flounder larvae, J. Exp. Mar. Biol. Ecol,
107: 279—290.



2 BRI, J. C A Craik; 8 SENNNEBRNATALTRRERRIHEML 165

BIOCHEMICAL CHANGES DURING DEVELOPMENT OF EGGS
AND YOLK-SAC LARVAE OF HERRING AND PLAICE

Yin Mingcheng(M. C. Yin)
(Skanghai Fisheries University 200090)

J. C. A. Craik
(SMBA Dunstaffnage Marine Research Laboratory, U. K.) )

ABSTRACT

Biochemical changes (water, sodium, potassium, lipid and protein) in developing eggs and
yolk-sac larvae were compared in the herring Clupea harengus L., a species with demersal
eggs, and the plaice Pleuronectes platessa L., a species with pelagic eggs. Spawning herring
and plaice were caught in the Clyde, Scotland in March 1987. Wet and dry weight were de-
termined on duplicate samples of 60 eggs and 20—30 larvae.Weight loss of larvae between samp-
ling and weighing on a microbalance was corrected by successively weighing at 4 intervals of I
min. and extrapolating linearly backward in time. Dried samples were used for determination
of sodium and potassium by flame emission spectrophotometry. Lipid was extracted on duplicate
samples of 60 eggs and 90 larvae by the method of Bligh and Dyer (1959). The solids insoluble
in the extraction were dried and weighed to give the protein.

The principal difference between the two species was that in the herring, but not in the plai-
ce, there was considerable increase in water content at three distinct stages: from 75% to 85% at’
fertilization (tab. 2), from 85% to 87% during egg development (Fig. 1), and from 85% to 90%
after hatching (Fig. 4). These changes finally confer buoyancy on the herring larvae, allowing
it to enter the planktonic zone for feeding. However, the water content of the plaice remained at
90%—92% during these stages. Secondly, newly hatched larvae of the two species differed greatly
in size and water content of the y(‘)lk not in water content of the rest of the body (Tab. 3). The
yolk-sac of the plaie was much larger than thatof the herring. Furthermore, plaice yolk contai-
ned 93% water, while herring yolk contained 83% water. Thus herring larvae lack a yolk-sac
buoyancy organ. Instead, they decrease their density by absorbing water as eggs and larvae until
buoyant.

In the herring, there was increase in sodium and potassium content with increase in water
content (Fig.2 and 5). A surprising result of the ion determination was the persistent difference
between the two species. Sodium and potassium content at the middle stage of egg development’
was respectively 260—320 and 7.5—14 in the herring, and 87—117 and 26—44 m mol/kg in the
plaice. In the newly hatched herring larvae, these were 290 and 12; in the plaice, 150 and 23"
mmol/kg. Lipid and protein content, which contribute little to buoyancy, decreased linearly
throughout egg and larval development in both species (Fig. 3 and 6). The lipid and protein
content during egg development declined by about 26% and 11% for the herring, and 19% and
7% for the plaice. By PNR (the point-of-no-return, Blaxter and Hempel, 1963), the herring
larvae had consumed 50—55% of the lipid and 32% 'of the protein present at hatching. In the
plaice, these figures were 35% and 38%.
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