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HILLAIRE, 1817) PISCES, SP ARIDAE 

EMBRIONALNI I LARVALNI RAZVITAK FRATRA, DIPLODUS VULGARIS 
(E. GEOFFREY SAINT-HILLAIRE, 1817) U LABORATORIJSKIM UVJETIMA 

J. Jug D ujak o v ti ć aind B. G 1 a mu z dna 

Institute of oceanography and fisheries, Split, Yugoslavia 

Embryonic and larval development of laboratory spaw­
ned Diplodus vulgaris (E. Geoffrey Saiint-Hillaire, 1817) are 
descrilbed and illustrated. The eggs (1.01 ± 0.02 mm) were 
spherical and transparent with clean chorion. 

Newly hatched larvae where 2.63 ± 0.07 mm in length. 
Absorption of yolk sac was complete by day 5, when larvae 
reached 3.!l2 ± 0.38 mm in total lengith. 

Distribut,ion of mean total length as a function of time 
was approx:imated by Go~rtz equation. 

INTRODUCTION 

Common two banded sea bream, Diplodus vulgaris (E. Geoffrey Saint­
HLllai.re, 1817) belong to the S,pacidae family. The speaies is d.istributed :thro­
ughout the Med.iterranean and in the Atlantic from the Biscay to Morocco, 
Madeira and Azores, aind to the Sem~gail :iin ite south (Torto IIl e se, 1978). 
They .inha:bi.t predominantly r-ocky botrtoms aind less frequ:ently sa:ndy bottoms, 
very ra:rely ocour in lagoons (Torto nese, 1965). They are preferenUally 
carnivorous pTeyrung on sma,ll cr,ustaceans, worms and mollusiks (Ara, 193'7). 
As reported by Ran z i (1930) and Grub i š i ć (1962) rthey mature in October 
amd November, thei,r eggs ibeen pe}agic (R a f f a e 1 e, 1988). R a n z i (1930) 
fi,rst descr:ibed their lru:vae but only f,rom 5 mm in length to metalmkmphosis. 

This paiper reports on the embry,onic and ,la,rval developmenit of Diplodus 
vulgaris. The objecbives of this study were to complete li.fe history studfues and 
to ass-ist in the lidenrtruiicailli.on of planktonic stages of this speaies. 

MATERIAL AND METHODS 

Pa:rentaJ. fish were ikept din a,quama at am:bli.ent salimlity, tem,pera::o.·- 0 '.n c:1 
natural ;photoperiod. Fish were fed food predom:inantly oomposed of small 
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pelagđ.,c . fish. In November 1986 six males and two females matured sponta­
ne0:u:sly. Eggs were fertili1zed wiith sperm from two mailes. Dry fertilizatlion 
lasted for 10 milnutes. The I'est of mm was rinsed through a sieve wilth fresh 
sea water, a111d eggs were transfer,red to a glass jar. Ten milnutes 1ater ferti1hzed 
eggs floatiing o,n the surface were oollected and transferred to iincuhation ta:nks 
wiirth constant temperature (·17°C) a1nd gentle aeration. To prevent bacterial 
oont,alillination frltered sea water with streptomyciln sulphate iln 30 mg/1 can­
centratLon was adided. 

Table 1. Embryonic development of Diplodus vulgaris at 1 7°C temperature 

Time 
Hour Minutes 

o 
1 32 
2 04 

2 30 
2 53 
3 32 
4 43 
5 58 

10 03 
13 13 
16 15 

23 50 
25 50 
26 10 

28 15 

29 00 

33 30 

40 15 
40 40 

50 10 
50 10 
52 10 
53 40 
55 10 

57 40 

58 50 
59 45 

Stage 

fertilization 
2-cells 
4-cells 

8-cells 
16-cells 
32-cells 
64-cells 
morula 
blastula 
gastrula 
gastrula 

neurula 

embryo 

free larva 

Description Heart beats/ 
minute 

meridional first cleavage 
second cleavage, plane 
perpendicular to the first 
clea vage parallel to the seconcl 
cleavage parallel to the first 

vis ible blastocoel, germinative ring 
gastrulation starts 
invagination of blastomeres ends 
embryo stretchecl (heacl towards the 
vegetative pole) 
1ormation ol neural groove starts 
formation of embryo begins, notochord 
somatic segmentation begins, formation 
of optic vesicles ancl forebrain 
opic vesicles formed, olfactory lobes 
differentiated 
s ::llnites clearly visible, melanophores 
appear along the dorsal side and 
oil globule 
samite differentiation completed, 
optic vesicles and olfactory lobuies 
clearly visible 
cardiac contraction clearly defined 55 
embryo well cleveloped and connected 
with the yolk sac, head close to tail 60 

tail lifted clear of the yolk sac 
tan movement begins 
tail tip almost touches the head 
rhythmical movements every 
10-12 seconds 
very markecl and frequent 
movements every 4-6 seconds 
hatching begins 
all larvae hatched 

67 
71 
75 
75 

86 

92 
100 
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Egg a,nd larval development was ,observed under bLnocular md.croscope 
and photos of indwidual stages were taken. Microsoope and ocular micro­
meter of binocular loupe were used for the measurem'ent of eggs and larvae. 

RESULTS AND DISCUSSION 

Egg ltnd embryonic development 

Diameter of r i,pe Diplodus vulgaris eggs ranged from 0.96-1.08 mm, 1.01 
mm mean and 0.02 mm standard deviation. The eggs were tra;nspare:nt, spherl­
cal wi:th clean cho:rd.on. Oi,l globules ra;nged kom 0.217-0.228 mm :in diameter 
with mean 0.220 mm. 

Eggs developed in a manner typical for teleosteans (A h 1 s t r o m and 
B a 11, 1954). Table I and plate I mustrate all changes recorded during embryo­
nic develo,pment. 

Description of larvae 

Changes in 1ength amd shape of Diplodus vulgaris larvae during the fi rs t 
five days after hatching are presented in Table 2. 

Table 2. Changes in length and shape, and yolk sac resorption of Diplodus vulgaris 
larvae during the first five days after hatching 

Days Number Mean Mean 'Yolk sac resorption 
posthatching measured total standard (mean longest and shortest 

length length diameters) 
o 15 2.63 2.51 1.20 0.58 
] 15 3.53 3.37 0.82 0.63 
2 12 3.83 3.75 0.48 0.33 
3 12 3.85 3.74 0.15 0.08 
4 13 3,88 3.79 0.09 0.07 
5 12 3.92 3.82 resorbed 

Larvae were 2.63 ± 0.07 mm in total and 2.51 ± 0.06 mm in standard 
length at hatching. The number of myomeres ranged from 33-34. Larvae 
were transparent. Dendrirtic melanophores began to concentrate near the head, 
anteraor to the anus, ventrall.ly and dorsally at mid-body and most at the 
middle of ;tail ve,n,tirally and dorsaliy. The fiiinfold invested much of the body 
(Fig. la, Plate 2). Newly hatched la-rvae floated passively at the surface wtlth 
yolk sac uppermost. 

On the secand day (34 hours after hatch~ng) to,tal length of larvae ranged 
from 3.44-3.57 mm. Dend11i:ui:c memophores were present around the rema­
indng yoJ!k sac and oiil. globule, near the eye, and at the end of the tail (Fig. lb) . 

On the ;third day, 59 hours after hatching, total length ranged from 
3.71-3.92 mm (Fiig. le). 

By the end o,f the fo.urth day the mouth was almost completely open. On 
the f.if,th day mouth, jaws, gut and anus were fu:nctional and feeclimg had 
commenced. Eye was completely pi.gmented anđ maximum mouth openiing 
w,as 385-456 p.m. 
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Plate 1. Developmental stages of eggs. a) fertilized egg; b) 2-cells ; c) 4-cells; d) 
8-cells; e) 64-cells; f) morula; g) blastula; i) gastrula; (j), (k), (1) 
embryogenesis 
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Fig. 1. Shape of Diplodus vulgaris larvae after: a) 1 hour, 
b) 34 hours and c) 59 hours 
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By the day 6 yolk sac resorption was compl'ete and larva reached 3.92 ± 
0.38 mm in total length. 

Larval growth 

Distribution of mea:n lengths as a function of time was approximated by 
Gompertz eq'lllaition (Fig. 2): 

-ct 
-be 

lt = ae 

where a ,is the asymptJote, and b and c oonstants. Correlation ooefficient was 
highly statisti.cally si,gnii:ficant: 

Correlation coefficient: 
Values of constants : 

0.9984 
C = 1.306208 
b 0.387749 
a = 3.907922 



150 J. Jug Dujaković, B . G lamuzina 
Embryonic development of Diplodus vuLga„is 

Acta Adriat., 29 (1/2) : 145-152 (19881 

Plate 2. Developmental stages of larvae. a) embryo; b) larva after hatching; c) 
1-day old larva; d) 2-day old larva; e) 5-day old larva. 
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Fig. 2. Gompertz curve of larva! growth of Diplodus vul­
garis at l 7°C. 
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KRATKI SADRŽAJ 

U radu je o,pisa.n i ilustriran embrionalni i larvaJini razvitak fra,tra, Diplo­
dus vulgaris (E. Geoffrey Saiint-Hfillaire, 1817) u labora1x:mi:jslmm uvjetima. 

Jaja fratra (1,01 ± 0,02 mm) su okrugla i prozirna s čistim korionom. 
Totalna dužina netom izvaljenih larv-i iznosi 2,63 ± 0,07 mm. Resorpcija žu­
manjčane kesice završava peti dan, kaida su larve dostigle 3,92 ± 0,38 mm. 

Distr11bucija srednjih totaJnih dužina u funkcija vremena je p;reds-tavljenc1 
G-ompertz-ovom jednadžbom. 


