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e ABSTRACT

Tho effectof tenperature on thc rates of dcv~lopmcnt of artificial1y

fortilizcd sead er,gs v1RS studied in a thermal gradient incubator.The. resu1ting

data are compared ~ith those reported in thc literature and rc1ated tO,thc

temperntures at which sead spnwn in the sea.

INTRODUCTION

As part of a programne to ostinate the size of thc spnwning stock of

mackcrel, Scomber scombrus, to the south-wcst of thc British Isles a.number of

cruises were carried out by Hinistry of Agriculture, Fisheries and Food, (HAFF)

and Institut' Scientifique et Tcchn.ique' de~ Peches Haritimcs (~STPH) bctwe~n .

flureh and Ju1y 1977. Hithin the survey area are known spawning grOund~Lof the

scnd (Polonskii and· Tormosova, 1969) and it was thus possib1c to obtain naterial

forthe.· study of ecr; deve10pnent rates in this spedes during these eruisos.

Artificial fertilizations previously carried out on thc send (Polonskii and
..

Tormosova, 1969; Arbault arid Boutin, 1968) r,ive no indieation asto the duration

of embry6nic developnent and ,~ere carried out at a single incubation te~perature.
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HATERIALS AND NETHODS

Male and fenale sead wcre eauBht by Grünton trmü off SH Ircland in 250 n

of water on 14 tmy 1977. A dry artifieial fertilization was perforned using

one nale (34 em) and the only runnine fenale (34 cn) taken durinr. the cruise.

The fertilizcd eggs were held at 180 C until first cleavagc.

SubsanpIes of approxinately 100 cggs ~ere transferred to tubos containing

60 ml of seawator and ineubated at aseries of temperaturen naintai~ed along a

thermal gradient incubator (Hnlldal and French, 1958, Thomas et al, 1963). At

24-hourly intervals dead eggs ~rorc renovcd and counted and the seawatcr,replaced

by clean seawator at thc sa~e tenperaturc.

At four hourly intervals a sanpIe of 5 eßgs was removed from eachtube,

photoeraphed and proscrved in 4% formalin for future study, at the same time the

water te~perature was neasured. •

Newly hatched larvae were counted and transferrcd to separate incubation,

tubes at the sano temperature. The developnent of the larvae was monitored photo­

graphically in the'sane way as the eG~s.

Heasurements of egg "and oil globule diameters six hours after fertilization,

and larval lenr;th on hatehing ~/erc nade on fresh material by visual inspection

under a binocular mieroseope.

RESULTS

The diameters of eggs mcasured varied bctwcon 0.86 mm and 1.00 ~~ with a

moan of 0.94 nn and a standard error of 0.0046. The oil globule diameters ranged

bctweon 0.22 mm and 0.28 mn with a mean of 0.25 mm and a standard error of 0.097.

Egg dcvelopment through to hatching occurrcd within the tcmperaturerange of

10.5 to 21.2oC with thc hlghcst percenta~e survival at thc internediate incubation
" '0 0 .

temperaturen of 12.27 to 15.8L~ C (Table 1). At temperatures of,8.S C and belo.w

no oggs survived through to hatching a~though early dcvelopment did take rlace.

Thc upper tcmperature limit at which hatching oceurs was not reached but thc

percentage survival was very low at 21.lSoC indicating that thc maximu~ tenpcrature

for survival would not be very nuch rrreater than this.

The mean hatchinr, times at the tonporatures er:rployod l'lCrO calculated as

arithmetic moans and are shown in Figure 1 with the tine range over which hatchinr,

was observed. TI1C nenn tenperature is given with +/- one standard deviation. The

cquCltion for the fitted curve is defined by:
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log.n.y ~ : 1.929 lor,.n x +_9.55. R = 0.998

°At an incubation tenperature of 16 C nmvly hatched larvae varied in lenp;th .. ·.

betwcen 2.20 nn and 2.68 nn with a standard error of 0.0286 (Table 2).

DISCUSSION

The neasurenents of ~p':g diar'1'3t8r, oil globule diaceter and larval .length on

hatching whcn conpared "ith.values obtnined by previous workers (Tabl~ 3). show. .'

good general.aßreem~nt•.. Detailedco~parison~of our results,.bascd on eghs fron

a single fem~le, are not worthwhile because of the seasonal va~iability ~n ~~g

sizeboth.,dthin and betHeen individuals (Ehrenbau'1, 1905-9) and also the size. .
of artificially extruded eggs May differ froM those occurring naturally.

As vould 1e expected the tenperature ranGe at which the .~reate~t percentage

of e8ßs survived through to hatchinG (12.?7-15.24oC) relates favourably to the

~ surface 'water tenperatures prevloUSlY ~ec~rdcd at scad.spa~~i~g r,rounds; 13-1SoC

by Arpault and Bou~in (1968) and 12.4-14.SoC by 'Polonskii ~nd T~rnoSQ~a (1969).

At ~eI'lp'eratures below 120 C the percentage survival of e,m;s was extrenely lOH .

(Tuhle 1) which appea~s to support observations by Letaconnoux (195~) ,~ho

suggested that spavming will not comDence with surface w~ter tenperatures below
o11.0 C.

Thc hatchinc tines obtaincd (Fi~~re 1) show close sinilarity with those

recorded for oth~r Carangid~e ecgs: T ~cditerrancu8' - 3G hours ßt 20-?2oC
o(Kosyakina, 1938) and T8ymr.:etricus - approxiflately 4 days at 14.3 C .(flhlstroD,

1956 ).

The preservcd saMples will be used for d0termining the egg stage durations
~ . - <" .

at different temperatures after the nethod of Sinpson (1959).
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TAßLE 1 Survival of scad (~n~S over the ten;)er:;.ture ran;;e eT:!;>lo~red

~':ean, incubat:'on , "Surviv.ors to ."
teJ"1Df)rature hntchinr;
(aC)

1!urJl.1.e)"\ .o:C .. c.r~~::;G .
(excludes those
~r:ovcd in
8ar~pli11[~')

.Percentnr.e
su-::,vival

.. - ,- -, .... .. ,'4';" _ . . .
L~. :\9 0 7f> 0

ß.47 0 99 ()
..

8.47 0 .. 69 0

10. 4 '? Ij. 118 3.3

12.27 6J~ 139 L!6 :0

14.10 G3 151 /+1.7

lS.f!4 64 1lf5 '44.1

J.7.53 I~J' . 140 30.7

19.33 39 J.2G 30.CJ
... , .... "

21.15 I~ 24' f 1.6

•
TABLB 2

L'1TI r:th
(I'~r'1 )

Larval lenp;th on hiltchin~ fro;,\ em;s r1"l.intainecl at lSoC

Tot~l

(S2.r"l~lc 1 + 2)

l1ean

Standard
error

lTu!lDer of
observ'lt~.on8

LCe>s thQn
5 r.1inutes
(Saf'\~le 1)

2.?O-2.55

L9SS than
10 ninllt(>~

(Smlple ?)

2.25-2.68

2.47

2.20-'?GD
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TABLE 3 A comparis:?n_.?_~_ .~:a~ .egg and larval measurements

Location Egg Oil globule Larval 'Sou:,,'ce
diameter diameter length
(ram) (nm) (Tnm) .. ... . . -- ~.... ..... .-....

Grimsby 1.03-1.09 0.26-0.27 Holt (1897)

HE Atlantic 0.90-1.05 0.25-0.275 < 2.5 Polonskii and Tormosova
(1969)

English Channel 0.95-1.00 0.24-0.26 Canu (1894)

Bay of Biscay 0.87-0.98 0.21-0.21f Letaconnoux (1951)

SH Ireland 0.86-1.00 0.22-0.28 2.44 This paper (1977)

North Sea 0.84--1.04- 0.19-0.28 < 2.5 Ehrenbaum .(1909)

Plymouth 0.81-0.93 0.22-0.23 Holt (1897)

Hal'seille 0.76-0.78 0.19-0.20 Holt (1899)
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Fi?,ure 1 Sean ep,g ineubation tines to hatehing. Range of observen hatehing

t{nes is shown and +/- one stannard neviation in temperatllre.


