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InTRODUCTION.

In July, 1948, Mr. A, David of this Research Station, drew my attention to
certain specimens of tiny fish with well-developed eggs in his collections from the
Kulti river. On detailed examination I found them to belong to a Sicydiaphine
Goby, Gobiopterus- chuno. Mature specimens of this species were subsequently
collected by me in September, 1948, from Kulti and an account of the embryonic
development of Gobiopterus chuno which was worked out is given in this paper.

The minute transparent goby, Gobiopterus chuno (Hamilton)2 that is common
in brackish water fields near the Kulti outfall, in the River Hooghly and also in the
Pulta settling tanks and filter beds, was found to be mature during June, July and
October, 1948. Since fertilized eggs could not be collected from these natural
habitats, artificial fertilization was attempted in the laboratory successfully on
the 29th September, 1948, at Barrackpore, by stripping eggs from the ripe female
into a petri-dish with a little water and teasing the dissected-out testis of the ripe
male, in the dish.

This minute goby is abundant in fresh-water tanks of the Jobra Fish Farm,
Cuttack. It was found to breed in these tanks almost throughout the year. By
keeping ripe specimens of either sex in the laboratory aquaria the process of deposition
of eggs was fully observed during November, 1949. Artificial fecundation of ova
also was successfully repeated and the different stages were re-examined for con-
firmation. The hatchlings lived up to 12 hours in the laboratory.

! Published with the permission of the Chief Research Officer, Central Inland Fisheries
Research Station, Barrackpore.

2 (Gobius chuno, Hamilton) wide Hora, S. L. (1934)—Systematic position of Hamilton’s
species of Gobioid fishes from the Ganges. Rec, Ind. Mus., 36; 483-490,
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Our knowledge of the life history of Indian Gobiids is still very meagre, though
the contributions of Bhattacharya (1916), Raj (1916), Aiyar (1935), Jones (1937)
and Alikunhi et al. (1948) have helped in elucidating the embryonic and larval life of
species like Gobius ostereicola, Acentrogobius neilli, A. viridipunctatus and Glossogobius
giuris. Gobiopterus chuno is usually abundant in many carp nurseries under observa-
tion in Orissa, and the role of this ‘weed fish’ in the pond economy has to be correctly
aggessed for profitable carp culture. An intimate knowledge of the life habits of
the species is essential for any such assessment and the following account of its
early development will form a useful link in our knowledge of the species.

Pillay and Sarojini (1950) have recently published their observations on the
larval development of Gobiopterus chuno.

BREEDING SEASON AND FECUNDITY.

As already pointed out, gravid females have been collected during January
to November, indicating that the species breeds almost throughout the year. The
adult males are easily distinguished from the females by the presence of a distinct
fingerlike genital papilla; the corresponding structure in the female being a
stouter prominence. The body being always of glassy transparency, the ovaries
in the gravid females are clearly seen through by the naked eye. The ovarian
eggs are transparent; some scattered chromatophores are present in the ovarian
wall and in some specimens the entire ovary has a light pinkish tinge. 140 to 150
eggs mature at a time. The ova are closely packed in the ovary and the immature
eggs and early oocytes too are generally present in considerable numbers in the
ripe ovaries. The maximum length of the adult fish, so far collected by me is only
25 mm. For the size of the adult fish the eggs are relatively large. Deposition of
eggs was observed by keeping ripe specimens in glass aquaria in the laboratory.
The fish was swimming about mostly near the bottom; the genital papilla appeared
highly tumid and extended. KEggs were slowly coming out in ones or twos
and since the fish was moving near the bottom, as soon as the egg was coming out
of the genital papilla, dirt and particles of debris began to stick to it, indicating
that the egg is sticky in nature. The genital papilla was often touching ‘the bottom
of the aquarium, and the eggs as they came out, adhered to the bottom.

EMBRYONIC DEVELOPMENT.
A) Unfertilized Egg :—(F1c. 1.)

The unfertilized mature egg is more or less spherical in shape and has an average
diameter of 0-54 mm. The egg membrane is slightly swollen. There is a distinct
micropylar opening around which numerous fine radiating adhesive filaments are
present. The egg gets attached to some substratum by means of these filaments.
The yolk which often has a yellowish tinge (when preserved) is coarsely granulated
and has several oil globules of different size.

(B) Fertilized Egg :—(F1c. 2.)

Tmmediately after fertilization the zona radiata begins to swell up considerably
and within five minutes it forms an oval capsule enclosing the egg. The capsule
continues to swell up and within ten minutes becomes characteristically pear-
shaped. The outer surface of the zona radiata appears finely striated longitudi-
nally. The average dimensions of these egg capsules are as follows:—

Total length of the egg capsule .. . .. 1-112 mm,
Maximum width of the egg capsule .. .. 073 mm.
Diameter of the fertilized egg . . .. 045 mm,
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A streaming movement of the egg protoplasm now takes place. The egg
appears in two distinct halves, the lower half, nearer to the attached portion of the
egg capsule, of accumulated protoplasm in the form of a finely granular blastodisc
and the upper half forming the bulk of the egg, representing the yolk (Fig. 3).

(C) Early Segmentation :—

40 minutes after fertilization the cap like blastodisc undergoes the first cleavage
to form the two blastomeres (Fig. 4). The second cleavage takes place at the end
of the first hour (Fig. 5); while the 8-celled stage is reached at the close of the next
half hour (Fig. 6). Two hours after fertilization, the 4th cleavage results in 16-cells.
Subsequent divisions rapidly follow and in three hours and fifteen minutes after
fertilization, the blastodisc is transformed into a cluster of small cells forming the
blastoderm (Fig. 7).

(D) Formation of the Embryo

The crown of blastoderm cells now begin invasion of the yolk, spreading over
the latter as a thinlayer. About five hours after fertilization, the embryo is indicated
as a median thickening of the blastoderm. 40 minutes later the head and tail ends
of the embryo are distinguishable. Two myotomes are visible at the hind portion
of the embryo which is slightly elongated. 17 hours after fertilization, the embryo
gets further elongated and measures 0-60x0-17 mm. The rudiments of the optic
cups appear, and five myotomes are differentiated. The head of the embryo is
directed towards the base of the capsule (Fig. 9). Two and a half hours later, the
embryo becomes roughly C-shaped and measures 0-66 x0-22 mm. (Fig. 10). The
auditory vesicles have appeared and 10 myotomes are visible. The head and tail
ends of the embryo are beginning to get free from the yolk mass which is steadily
being used up. A narrow space has appeared between the head and the yolk,
locating the position of the heart. 'Within another two hours, further differentiation
takes place and the embryo measures 0-72 mm. X 0-30 mm. Tail is further elongated
and the lens has appeared in the optic cup. 13 myotomes have been differentiated
and the embryonic fin fold is clearly seen around the tail. Rudiment of the heart
has appeared but has not begun pulsating. The embryo begins to execute faint
side to side twitching movements of the tail. Between the 21st and 24th hours
after fertilization, it affects a change in its orientation within the egg capsule, by
a complete reversal of the position of the head, which accordingly becomes nearest
to the distal end of the egg capsule (Fig. 11). In the 27} hours old embryo, the
heart begins pulsating and two minute concretions appear in each of the auditory
vesicles. The dorsal and ventral fin folds are better differentiated. The pulsations
of the heart are regular and rapid, at the rate of about 108 beats per minute. 17
myotomes are seen.

Circulation of blood is fairly well established when the embryo is about 38 to
42 hours old, and the rate of heart beats increases to 155 per minute. The hind
portion of the alimentary canal is indicated (Fig. 12). The tail end is elongated and
curved forwards. The embryo moves frequently within the egg capsule. In the
45 hours old embryo, the eyes begin to get slightly pigmented. The rudiments of
the pectoral fins appear as bud-like prominences. In another 9 hours, the eyes
get fully pigmented and dark. The yolk is reduced to a small rounded mass. The
auditory vesicles are now closer to the eyes. The alimentary canal is well differen-
tiated. The total length of the embryo is now about 1:62 mm., the post-anal
portion is longer than the pre-anal. Pectoral rudiments are larger and on the
dorsal side, the embryonic fin fold is seen to commence from the nape.

Tn the 62 hours old embryo, the rudiment of the air bladder is visible as a
small oval structure on the dorsal aspect of the yolk mass (Fig. 13). The buccal
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invagination is clearly indicated. The eyes are dark and shining. The pectoral
rudiments are larger and flap-like. Blood is now red in colour. The embryo makes
constant vigorous movements and when about 84 hours old, it is ready for hatching.

HarcHING AND HATCHLING.

The rupture of the egg capsule takes place near its distal end. The head portion
of the embryo presses on the distal part of the capsule where the maximum strain
is felt owing to the vigorous movements of the embryo. During hatching the head
portion first comes out of the capsule.

The hatchling (Fig. 14) is very slender and measures 2-2 mm. in length. The
eyes are fully pigmented and the mouth and anal openings have appeared. The
anus is very anterior in position and is situated at the level of the 7-8th myotome.
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A small yolk mass still remains. The dorsal embryonic fin fold commences at
about the level of the hind portion of the yolk mass. Ventrally there is a small
pre-anal fin fold. The tip of the notochord is straight and the caudal fin is rounded.
A single chromatophore is present, ventrally midway between the anus and the tip
of the tail. Two or three chromatophores are present on the dorsal aspect of the
air bladder also.

" DiscUSsION.

Like many other gobiids, G. chuno appears to be a perennial spawner. For
the tiny fish, the ovarian eggs are larger than those of Acentrogobius neilli which
grows to more than three times the length of G. chuno. The shape of the egg capsule
is characteristic and is easily distinguished from that of 4. neills, 4. viridipunctatus
or (. giuris. The period of incubation is longer than in 4. neilli and shorter than
in 4. viridipunctatus, but this is found to fluctuate with the temperature of the
water. The differentiation of structure is typical of Gobiids. The change in the
orientation of the embryo soon after it begins movement within the egg capsule is
interesting. 'While Aiyar (1935) does not specially mention this change in position
of the embryo in 4. nedlli, his figures 10 and 11 seem to indicate that such a change
does take place in that species; even though at the stage shown in his figure 11,
the embryo had not commenced movement, In A. viridipunctatus the reorientation
appears to take place at an earlier stage (Jones, 1937); while in Boleophthalmus
boddaerti such a change is indicated more or less at the same stage as in A. neilli
(vide figures 58 and 59, Jones, 1937).  Alikunhi et al. (unpublished) has also observed
that in G. giuris a similar reorientation of the embryo takes place within the egg
capsule, The relative density of the yolk and protoplasm during the different
phases of embryonic differentiation and hatching requirements are perhaps
responsible for this reorientation in the position of the embryo.

The slender hatchling is a little longer than that of A. neilli and is in more or
less the same stage of development as the latter. The scarcity of pigment in the
hatchling is in conformity with the condition in the adult which is of an almost
glassy transparency.

SUMMARY.

Gobiopterus chuno is common in brackishwater fields and is often found in rivers and fresh-
water ponds, It is found to breed almost the whole year round. The early development of
this species was worked out by artificial fertilization of eggs. The eggs, with an average diameter
of 0-54 mm., are sticky and get attached to objects by means of adhesive filaments. After
fertilization the zona radiata swells up into a pear-shaped egg capsule and measures about 1-12 mm.
in length. The yolk is pale yellowish in colour and coarsely granulated. The period of
incubation lasts 80 to 96 hours. The hatchling, 2-2 mm. long, has a single chromatophore mid-
ventrally behind the anal region and a small patch over the air bladder. The eyes are fully
pigmented, the mouth is fairly well formed, the air bladder is present and pectorals are functional,
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EXPLANATION OF TEXT-FIGURES.
Figs. 1 To 14.

Developmental stages of Gobiopterus chuno (Hamilton).

Fie. 1. Unfertilized, Ovarian egg; 0-54 mm.

Fra. 2. Egg, 5 minutes after fertilization.

Fia. 3. Fertilized egg, with capsule fully swollen.

Fia. 4. Two-celled stage; 40 minutes after fertilization.
Fia. 5. 4-celled stage; 1 hour after fertilization,

Fia, 6. 8-celled stage; 1} hours after fertilization.

Fia. 7. 3 hours after fertilization.

F1e. 8. 8 hours after fertilization.

Fra. 9. Early embryo; 17 hours after fertilization.

F1a. 10. Early embryo; 193 hours after fertilization.
F1e. 11. Embryo; 21} hours after fertilization.

Fie. 12. Embryo; 38} hours after fertilization.

Fi1c. 13. Embryo; 62 hours after fertilization.

Fia. 14. Newly hatched larva; 84 hours after fertilization.



