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ABSTRACT :

The effect of tenperature on the ratos of developrent of art1f1c1ally
fertilized scad ergs vas studied in a thermal gradlent 1ncubator. .The, resultlng
data are conpared with those reported 1n the llterature and related to the
tewweratures at Wthh scad spawn in the sea,

INTRODUCTION ' ‘ o

As part of a programme to estimate the size of the spaﬁning stock 6f
mackerel, Scomber scombrus, to the south-west of the British Isles a.number Qf
cruises were carried out by Miﬁistfy éf Agﬁiculture, Fisheries and Food,.(MAFF)
and Ihstitut“Scientifiquéfet Techniqué des Pechea Marifines (ISTPM) between
March and‘July 1977. Vithin the survey area are known spawnwnp grounds.of the
scad (Polonskii and Tornosova, 1969) and it was thus possible to obtain naterlal
for the’ study of egg develonment rates in this species durlng these cruises.

Artificial rertlllvatlon° prcv1ou ly carried out on the scad (Polonskll and
Tormosova, 1969; Arbault and Boutln, 1968) give no 1nd1catlon as to the duratlon_ »

of enbryonlc developnent and were carried out at a 31nﬁle_1ncubat10n terperature,.
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MATERIALS AND METHODS _

Male and female scad were caught by Granton trawl off SW Ireland in 250 m
of water on 14 May 1977. A dry artificial fertilization was performed using -
one male (3% cm) and the only running female (3% cm) taken during the cruise.

The fertilized eggs Qere'héid at 18°C until first cleavage.

Subsamples of approximately 100 eggs were transferred to tubes containing
60 ml of scawater and iﬁcubéted at a series of tempefatures maintaiﬁed a;ohg a
thermal gradient incubator (Halldal and French, 1958, Thomas et'aZ, 1963). At
24-hourly intervals dead eggs were rernoved and counted anq_thc seawater'replacedn
by clean seawater at the same temperature. ‘ ~_ | :

At four hourly intervals a samnple of 5 eggs was removed from each tube,
photographed and. preserved in 4% formalin for future study, at the same time the
water temperature was measured.

Newly hatched larvae were countcd and transferred to separate 1ncubatlon
tubes at the sane temperature. " The develgpnent of the larvac was monitored photo-_
graphically in the same way as the eggs. _ o

Measurements of egg and oil globule diameters six hours after fertilization.
and larval length on hatching were made on fresh material by visual inspection
under a binocular nicroscope.

RESULTS " , o ‘

The diameters of eggs measured variéd between 0.86 mm énd 1.00 mm with a
nean 6f 0.9% rm and a standard érror'éf 0.0046 The bil globule dianéters ranged
between 0.22 mn and 0.28 mn with a mean of 0.25 mm and a otandard error of 0,097,

Egs development through to hatching occurred within the tcnper“ture range of
10.5 to 21.2°C with the highest pefcentage survival at the intermediate incubation
temperatures of 12.27 to 15,84°C (Table l).. At temperatures qf‘B.SOC and_belqw
no eggs survived through to:hatching although early develppment did take place.
The upper temperature limit at which hatching occurs was not reached but the
percentage survival was very low at 21.15°% indicating that the maximunm temperature
for survival would not be very nuch greater than this,

 The mean hatching times at the temperatures employed were calculated as
arithmetic means and are shown in Figure 1 with the time range over which hatching
was observed. The mean temperature is given with +/- one standard deviation. The

equation for the fitted curve is defined by:



log.n.y = = 1.929 loy n %+ 9, .55. R = - 0,998

At an 1ncubatlon teﬁperature of 16°¢C newly hatched larvae varled in lenvth
between 2.20 mn and 2,68 rm with a standard error of 0.0286 (Table 2).
DISCUSSION

The neadurenenta of egn d*aﬂeter, oml globule diareter and larval length on

"

hatching when compared with .values obtained by previous workers (Table 3) show .
good general agrceﬂent._ Detailed conparisons of our results, based on eggs fron
a single female, are not worthwhlle because of the scasonal vawlablllty ln ags
size both ~within and between individuals (Ehrenbaum, 1905- -3) and also the 31ze
of artlflc ally extruded eggs may differ from those occurring naturally.

As would be expected the tewﬁerature range at which the greatest percentage
of eggs survived through to hatchlnr (12. 97—15 24 C) relates favourably to the |
surface water tenperatures previously ﬂecorded at scad. spawnlnp rround 13-15 °c
by Arbault and Boutin (1968) and 12.4-14. 5 % by Polonskll and Tornosova (1969).
At tcnperatures below 12% the percentage surv1val of eggs was extrenely low .
(Table 1) which anpca“s to support obs ervatlons by Letaconnoux (1951) who
suwwesth that spawning w1ll not comnence w1th surface water terperatures below
11.0%. | o ' | | ,

Thc hatchlnb tines obtalned (Flyure 1) show close SLnllarlty with those
recorded for other Carangidae eggs: T mediterrancus - 36 hours at 20-22°C.
(Kosyakina, 1938) and Tlsyﬁmetricus - approxinately u days at 14.3°Ck(Ahlstrom,
1956). ' | | ‘ . '

The‘preserved samples will‘berused for determining the egg stage durations

at different temperatures after the method of Simpson (1959),
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TABLE 1 Survival of scad ergs over the terperature range emploved

Mean.incubation......Survivars to. .. llumber of.eggs: Percentare
terperature hatching (excludes those survival
(°c) o rermoved in
sarpling)

u.ééMh .“wﬂ.m:.ﬂ."mb.dw o A%Cm“.. .   - ..“_O.
sar o o e
087 o 69 o
10,42 oy 1ms 13,3
12,27 &4 139 46.0
14,10 63 151 31,7
15.84 6L 145 Ly, 1
17.53 SRR wo . 3007
19.33 .t 39 e a0l
Ql:ié e e Au“d e e e .ggd [ . .:l;ég

TABLE 2 Larval length on hatchinr from engs maintained at 15°%¢

Lancth Tinn after hatching Total
(1) {Sarple 1 + 2)
Less than I,eass than
5 ninutes 30 ninutes
(Sarple 1) (Sample 2)
Range 2.20-2,56 2.25~2.63 2,20-2,68
HMean 2,44 2.u47 . 2,46
Standard
error - - 0,0200

imiber of
observations I i3 17




TABLE 3 A coppgp}sgpwgfr§gqg_egg‘apﬁ larval measurements = .. - e
Location Egg 0il globulé Larval ‘Souice

diameter dianeter length

(rm) (1) (mm)_ e
Grimsby 1.03-1.09 0.26-0,27 Holt (1897)
NE 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  0,21-0,24 Letaconnoux (1951)
SW Ireland 0.86-1,00 0.22-0.28 2.44  This paper (1977)
North Sea 0.84-1,04 0,18-0.28 - < 2,5 Ehrenbaum  (1909)
Plymouth 0.81-0.93 0.22-0,23 Holt (1897)
Marseille 0.76-0.78 0.19-0.20 Holt (1899)
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Figure 1 Scad egg incubation times to hatching. Range of observed hatching

times is shown and +/- one standard deviation in temperature.



