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ABSTRACT 

SURVEY 

Plznktonic eggs probably of AaEtrdligm, ,We*, Trichitmu, FdlJmia, I l d  alld 
several types of ehpaoids are described from the Gulf af Thailand. 

As a contir~uation of the program on 
oceanographic study of the "rulf of Thailand, 
conducted by :be ICA's* Naga Expedition, 
between 1960 2nd 1961, the  Hydrographic 
Department of the Royal Thai Navy has 
carried on the program, the b.ioIugicai part 
of which was undertaken by the Department 
of Fisheries. 

This article reports preliminary results 
of identificatioz of pelagic fish eggs. They 
were collected at  various locations in the 
Gulf during four cruises made by the oceano- 
graphic vessel of the Hydrographic Depart- 
ment, O.S. 2, hetween May and September 
1961 (Map p. 17). 

MATERlALS AND METHODS 

Plankton was sampled at various Io- 
cations illustrated in Fig. 1 by the 45 cm. 
Marutoku B plankton net with mesh aperture 
of 0.33 mm. Oblique tows were made at dif- 
ferent depths. The coIlected samples were 
preserved in 4% formalin isohtion, and were 
sent t o  the Department of Fisheries for both 
qualitative and quantitative ana!yscs. 

At var:&s stations a series of water 
samples fr tm different depths were collected 
for the analysis of ehemicaf properties. 

The m o u n t  of plankton in each sample 
was determined using the displacement 
method The fish eggs were sorted out, and 
attempts to identify them were made using 
t w o  approaches : 

.... . - . - - . , 
1n:rmatioanl Coopci-atim f ~ ~ n i s t ~ a r i o n  

By comparing the specimens with 
those dcscr;lxd by Delsman (1 921- 
1,933). 

By studying the morphological &a- 
racteristics (size of egg, size of oii 
globule, nature of the yolk) of the 
eggs, from ranning ripe fish and 
comparing them with f h t specimens 
from the sea. 

RESULTS AND DISCUSSIONS 

I. RastreIiigrr Type EAfis 

The chub mackerel ( Kastrd&w sp.) is 
one of the most important fish commercially 
caught in large quantity in the Gulf of Thai- 
land. There are two species whosc major 
characteristics are the same, ramely Rarfrd- 
Irger ~ ~ u r  and Rus.tre&er RaMgur.ta. 

Delsman (1 922-33) described the eggs 
of Scombes hmgurta  of the Java Sea, and this 
is assumed. to  be the same species as that 
of the Guli. T h e  diameters of the eggs of 
this species as reported by Uebman ~ a r i e d  
from 0.85 to 0.95 mm. The almost colorless 
oil globule which was found in  the unseg- 
mented yolk was approxirrafely 3.21-0.24 
mm. in diameter. 

In this study, some of the eggs found 
in 2J stations in the Gulf may probably 
belong to  those of t h e  c h ~ b  mackerel group. 
The egR diameters ranged from 0.72 to  3.90 
rnm. The unsrgmeu:ed yolk ha? a l a r g ~  oii 
giobule of approximately 0.23-G.25 r n m  ir 
ciameter !Fig. I ) .  



Fi .I. The. Ra~trellig~r egg ( x 40 ' 1 
- - 

TI. The S ~ U I F ~ . ~ ~ J  Type E= 7 
1 

T h e  eggs of - . S t & p h i u " s p > .  have 
peculiar charac:eristics hcicg el1ipsoid;rl 
with or without ' a  terrnjnzl knob at  the 
animal pole. Tbe 'segmented yolk may or 
may not have an oil globule depending on 
certain species. 

Delsman (ibid.) formulated an artificial 
key t o  identify the eggs of Stdephorlu spp. : 

1. Egg withwt oi l  gttr5ule and with a 
knob on the  egg membrane 

.............. a. Lonqcr variety . .  
Stdephu inndaris 

............. b. Shorter variety.. 
Srolephoruj indicur or 
S. commersonii 

2. Egg without a knob and without oil 
globule, or with a very m a l l  oil 
globule (diameter of 0.05 tarn.) 

.................. a. Without oil 
Stdephorur &I& 

b. Witb a small, yellow oil giobule . . 
S. L t m h  

3. Egg without a knob, and with an oil 
globule 0.075-0.12 mm. in diameter. 
a. Diameter of oil globule 0.07-O.C8 

. . . . . . .  rnm S, t r i  

b. Diameter of oil globule 0.10-0.12 
. . . . . . .  mm. S. bugam*s 

Five types of eggs which possessed 
the sane characteristics as those of t h t  
Stdephnt spp. described by Delsrnan were 
found irr this study. Fig. 2 shows the egg of 
the first type which may probably belong t o  
Stdephmtu indak .  The eggs with a terminal 
knob at the animal pole were 1.76-2.22 mm. 
in length, O 63-0.80 mm. in breadth. They 
had no oil globule. 

kip. 2. X l o r r p h o ~ ~ ~  { X 30 

Eggs which might be those of S t d e w  
zdhgerr' were aiso discovered in the study 
(Pig. 3 j. Ttey were 0.92- 1.24 mm. i n  length 
aztd 9.83-0.55 mm. in breadth. These eggs 
had a termir.al knob but no oil glcbulc. 



Those which hzd the characteristics of 
S. heterddw =ere a!so found in the s a m ~ l e s .  
They were 1.04-1.25 mm. in length and 
0.50-0.65 mm, in breadth (Fig. 4j. 

Two more types were also discovered 
in the investigation. One of them was 
particularly long being 1.10-1.5 1 mm. in 
length and 0.49-0.74 mm. in breadth (Fig. 5). 
The oil globule was bigger than that illus- 
trated in Fig. 4. 

The last type was t h e  biggest of a11 
those previously describe-d, an4 witbout a 
knob. The eggs were 1.44-1.63 mm- in kngth 
and 0.7 mm. in brearith. The cii g!cbuIe 
wss  0.10-0.3t mm ir, diametcr ( ?iy 6:. 

The first two types were found off 
shore in the deeper part of the Gulf where 
the water was deeper than 24 meters. The 
last three types were found near estuzries 
not far from shore where the water was 
between 4 and 13 meters in depth. 

Two species of clupeoid fish in the Gulf 
of Thailand hd& h s e l t i i  and D. acuto, 
have been pqeviously recorded ( Suvatti, 
1950). A sample of fully mature round 
herring was found in October 1961. These 
fish had eggs whose diameters ranged from 
1.10 t o  1.49 mm. The yolk of these eggs 
was segmented and contained 5-15 oil 
globules. 

Some of the eggs in the plankton 
samples were found to  have characteristics 
similar t o  those described by Delsman (1926) 
of the eggs of D. h I r i i .  These eggs were 
1.33 to 1.64 mm. in diameter, each having 
segmented yolk and smalI oil globule of 
about 0.16-0.18 mm. in diameter at  the 
vegetative pole (Fig. 7). 



The eggs which might belong to Dm- 
s u m e ~ u  species were found in the western 
margin of the Gulf, in the water whose sali- 
ai ty  was 32.01-32.15% and 14.5-55 meters 
in d5pth (Table I).  

i V .  "Cinpea" T y p  Eggs 

The egg of sardine is different from 
those of other marine fish eggs because of 
its very wide perivitelline space: the egg 
membrane is thin and is very easily broken, 
and the yolk is segmented with a small oil 
globule. 

Ahlstrom (1950) described the egg 'of 
Pacific pilchard, Smdimps cads, as having 
a wide egg membrane with average diameter 
about 1.70 mm. The yellowish-brown yolk 
appears to  be made up of a number of irreg- 
ular cells, but it is composed of a large 
number of separate particles of yolk material 

c&seIy pressd together, There ik a single 
oil globule, 0.16 mm. in diameter. 

In t5is study tivt: types of cIupeoid fish 
egg were observed: 

Type 1- 

This type had segmented yolk, the egg 

membrane had a diameter of 1.30-1.45 mm., 
an oil globule was present, with diameter of 
0.09-0.12 mm., averaging 0.10 mm. (Fig. 8). 

Fig. 3. The egg of "CIupm", type 1. ( X 35 ) 

Types 2 Qnd 3. 

These two types of eggs were similar 
in appearance; each had a small oil-globule, 
but the diameters varied. That of Type 2 
was about 0.16-0.18 mm. and Type 3 was 
about 0.16-0.20 mm. The diameter of the 
egg also varied, Type 3 about 1.60-1,80 mm. 
The yolk of both types was unsegmented. 
(Fig. 9). 



Kc. 9. 'The egp of "Chpm", types 2 and 3 ( X 40 

Type 2 eggs were found at six stations 
along the western margin of the Gulf whose 
depth was about 22-42 meters. However, 
Type 3 was found in considerable numbers 
at one station not far from the coast of Koh 
Pa-Ngun. 

Type 4 had two membranes. The outer 
egg-membrane was very thin, of about 1.02- 
1.15 mm. in diameter and even easily broken. 
The yolk was segmented with a ma11 oil 
globule of about 0.08- 0.09 mm. diameter 
(Fig. 10). These eggs were coIIected on the 
east coast of Sichol district. Nakornsrifamaraj 
province (Fig. I) where the depth was about 
12 5 meters. 

The characteristics of the "Type 5" 
(Fig. 11) had a wide perivitelline space with 
segmented yolk which is rather dull. The 
diameter of the egg-membrane was larger 
than that of the other types, ranging to  about 
2.5 mm. and was thick. At the vegetative 
pole there was a big oil-globule whose aver- 
age diameter was 0.4 mm. 

Fig. 11. The egg of ''Cl~:@d', "Type 5" X 35 1 

Only three eggs of this type were 
found, in the plankton samples a t  Lat. 08-58- 
15 N. and Long. 108-35-90 E., on 25 Mag 
1961. The water depth was 56 metres. T i e  



salinity of the water a t  this location varied 
from 32.10% to 33.15% and temperature from 
28.22' to 30.09'C. 

V. Trichiurus Type Egg 

The characteristics of these eggs were 
studied by Delsman (1926). He  found six 
different kinds of these eggs in the  Java Sea. 
They all had fairly large diameters of about 
1.55 mm.-2.45 mm. and contained oil-globules 
of considerable sizes varying from 0.41 mm. 
to 0.65 mm. He refered to  Raffaele (1888) 
who described Trichiurus eggs from the Bay 
of Naples. They were collected from 0 to 60 
metres below the  surface and were described 
a s  being of medium size, 1.6-1.7 mm., in 
diameter, with a reddish oil-globule, 0.4 mm. 
in diameter. 

Some of the eggs examined in this 
study might be of Trichium since the  egg- 
membrane was thick, having a diameter of 
1.50 mm. - 1.66 mm. The yolk was clear, 
unsegmented and contained a large oil- 
globule orange in color of about 0.35 mm.- 
0.41 mm. The author saw a ring-shaped 
rudiment of the ductus Cuvieri like a halo 
round the  head in the later stage (Fig. 12). 

Trictdurus eggs were found at about 
30-50 miles from the  coast, off Chumporn 
province to  Nakornsritamaraj, the depth of 
the water being about 22-55 meters. 

VI. Fistularia Type Egg 
Delsman (1921-33) described the  egg 

of Fistularia serrata in the Java Sea. It was 
c o n s p i c u ~ s  by reason of i t s  rather large 
diameter, this being on an  average 1,600 mc. 
(1,500-1,700 mc.). The yolk was clear and 
contained no oil globule. This egg  had 
double egg-membranes, which were separa- 
ted by a little space. The outer one was 
thicker and stronger than the  inner one. 

Eggs of this type were found only a t  
five stations in the  western part  of the  Gulf 
of Thailand. The diameter of the  outer 
membrane was 1.58-1.63 mm. and the  inner 
was 1.84-1.56 mm. The colour of the  yolk 
was pale yellow, unsegmented and without 
an oil globule (Fig. 13). 

Fig. 12. Trichium egg ( X 40 1 Fig. 13. Fislulpria egg ( X 40 ) 
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TABLE I c1 QD 

Stations where Fish Eggs wrs collected 
Symbols : S - Rastreliiger ; T - Trichiurus; D - Dussum'e~ia; F -- Fistularia; S1.2 - St&$horus types; - Clupea types. 

Date, 1961 

21 May 
22 May 

! I  

I* 

24 May 
*I 

I I 

1 1  

I I  

?I 

25 May 
I* 

Y P  

1 9  

I F  

L I 

3 June 
*I  

4 June 

4 July 
5 July 

II 

3s 

I1  

H 

26 August 
27 August 

?I 

9 F  

Station 

111 - 8 
III - I0 
III-  I1 
III - 18 
111- 19 
111 - 21 
111 - 22 
III -  25 
III -27 
III -28 
111 - 29 
111 - 31 
111 - 32 
I11 - 33 
111 - 37 
If I - 43 
IV - 10 
IV - ll 
IV - 14 
I V - 4  
I V - 5  
IV - 6 
I V - 3  
I V - 4  
I11 - 10 
F-10 
F- I 3  
F-14 
F-16 

Samplr 

Lnt. N. 

t OD-14'-15" 
09-5 7-30 
10-08-30 
09-53-50 
09-37-00 
09-58-15 
10-1 0-30 
09-59-55 
09-25-00 
09-1 1-05 
09-01-30 
08-55-30 
09-06-30 
09-22-30 
09-14-30 
09-02-15 
10-54-00 
11-16-00 
12-20-30 

11-47-00 
11-25-00 
11-08-00 
10-50-00 
11-05-00 
09-57-30 

27-40-30 
08-29-30 
08-40-00 
09-09-53 

'osition 

Long. E. 

99'-47'-00" 
99-50-30 

100-00-00 
100-08-00 
100-14-00 
100-35-00 
100-46-45 
100-52-50 
100-24-00 
100-15-00 
100-01-00 
100-15-00 
100-29-00 
100-43-00 
100-52-30 
101-01-30 
100-02-00 
100-22-30 
100-23-30 

100-10-00 
99-50-00 
99-37-00 
99-58-00 
100-12-00 
99-6 1-00 

100-39-00 
100-41-00 
100-28-30 
100-00-15 

Water 

4 7 
36.5 
46.8 
50.0 
22.0 
56*5 
62.8 
64.0 
46.0 
24.0 
12.4 
24,O 
29.0 
43.3 
41.75 
443 
50.2 
50.5 
31.3 

34.0 
39.28 
27.5 
51.5 
51,5 
39.5 

25.0 
28.5 
28.0 
14.5 

Temp. 'C 

29.57 
29.8 
29.74 
30.08 
30.07 
30.05 
29.89 
29.71 
30.0 
30.09 
30.06 
30.09 
29.38 
29.90 
29,6 
29.82 
29.56 
29.33 
29.66 

28.47 
28.62 
28.43 
28.78 
28.91 
28.62 

29.02 
28.92 
27.98 
28.82 

Salinity %' 

32.38 
32.32 
32.39 
32.54 
32.54 
32.01 
32.01 
32.25 
32.09 
32.09 
32.38 
32.10 
32.07 
32.25 
32.09 
32.34 
32.32 
32.34 
32.32 

32.48 
32.81 
33.19 
32.50 
32.54 
32.10 

33.06 
33.15 
32.70 
32.66 

R., T. 
R. 
Cz S2 

T. 
C3 T.. 
R,? c5, D. 
R. 
R. 
T. 
R.  
C4 

R. 
R., C2, F. 
R.,  C2, S1 S2 
C1, D. 



27 A u p t  
l *  

* I  

H 

28 Auguat 

.7 September 
l *  

I *  

.8 Septembe~ 
I I  

I,  

10 Septembw 
'I 
I *  

I *  

1 9  

F- 17 
IV- 8 
I V - 7  
IV- 6 
IV - 5 

111 - 6 
111 - 7 
III - 9 
III - 18 
I11 - 2 0 
I11 - 26 
F-1 
F-3 
F-6 
F - 7  


