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Location and Numbers of Oil Globules in Unfertilized and Fertilized Eggs,
and Larvae in the Preleptocephalic Stage in the Order Anguilliformes

Hirotoshi Asano*, Yoshikazu KuBo*, and Hisashi HAYASHI**

Synopsis

Most fish in the order Anguilliformes can be classified into three groups depending on whether
oil globules present or not in unfertilized and fertilized eggs, and in larvae in the preleptocephalic
stage period. In one group, eggs lack oil globules ; in another group, eggs have a single large oil
globule and, uncommonly, a few small oil globules; in the third, eggs have many small oil
globules. In a study due to facilitate species identification of eggs and larvae collected in field
investigations, we examined such oil globules in eggs and larvae more closely.

In all species, in four of the five families examined (Synaphobranchidae, Congridae, Mur-
aenesocidae, and Ophichthidae) oil globules were found in eggs still in the ovaries. The exception
was Muraenidae, in which oil globules could not found during oogenesis.

In artificially fertilized eggs examined, oil globues were decreased in number by fusion during
developing period. Eggs of Ariosoma anagoides and A. shiroanago major (family Congridae) had
only one large oil globule until optic vesicles appeared, well before hatching. However, in the
same family, Guathophis nystromi nystromi eggs had 12 to 40 oil globules just before hatching,
with some moving toward the vegetal pole during development and later scattering again into the
yolk sac. In Mystriophis porphyreus (family Ophichthidae), there were at least 20 oil globules
before hatching, they moved as did those in Grathophis nystromi nystromi.

In larvae of the preleptocephalic stage, A. anagoides and A. shiroanago major had an elongated
oil droplet on the ventral edge of the anterior part of the yolk sac, with the longest dimention
more than 5 times the eye diameter of larvae one day old. The droplet disappeared by the time
the larvae were 5 days old. Early larval-stage Gnathophis nystromi nystromi (Congridae) and
Mpystriophis porphyreus (Ophichthidae) had a few oil globules, as did fertilized developing eggs of
these species. In the former specis, the oil globules had disappeared in larvae about 1 day old.
Larva of the latter species had at least 20 oil globules at about 1 day of age, most of the oil
globules were in the anterior part of the yolk sac.

It is difficult to presume ditailes of the relationship between where oil globules are during
oogenesis and where they are in fertilized eggs. When eggs still in the ovaries have a few small
oil globules, they tended to have a few small oil globules after being fertilized. When eggs in
ovaries had many oil globules moderate in size, they tended to have a single large oil globule and,
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less commonly a few small oil globules after being fertilized.
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Fig. 1 Micrographs of frozen sections of eggs in ovaries of 3 species of Synaphobranchidae
and 3 specics of Congridae. Sudan IV staining. Scale bar indicates 100 gm.
A, Simenchelys parasiticus, egg diameter 1.02 mm; B, Synaphobranchus affinis, 1.02
mm ; C, Ihsunona anguillare, 074 mm ; D, Anago anago, 0.65mm; E, Ariosoma
anm oides, 06 mm ; F, %L shivoanago major, 035 mm. A to D and F, Qocytes in
secondary oil globule stage ; E. Oocyte in migratory nucleus stage.
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Table 1. Findings of oil globules in 27 species of Anguilliformes

Finding of oil globules in eggs with diameter (mm) of :

Family, 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0
species to to to to to to to to to to to to to to to to
<0.2<0.4<0.6<0.8<1.0<1.2<1.4<1.6<1.8<2.0<2.2<2.4<2.6<2.8<3.0<3.2

Muraenidae
Muraena pardalis = = XX = = > =

Gymnothorax kidako = = o= = o =S o= 88
G. relicularis O T I

G. richardsoni - = = = = - - -
Echidna delicatula - - = ow= e ne

Synaphobranchidae

Svnaphobranchus affinis +  + + + + o+ +
- -
Simenchelys parasiticus -+ +
+ o+
Dysomma anguillare % + 4+ 4+
+ o+
Congridae
Anago anago + + + +
+ + +
Ariosoma anagoides + 4+ 4+ + + H H ® & ®
+ 4+ o+ o+
A. shiroanago major + o+ + + [+ H® @
+ 4+ o+ o+
Parabathymyrus + o+
macrophthalmus
Conger japonicus + +
Gnathophis + + 4+ 4+ o+ o+ ® ®
nystromi nystromi + + + +
G. n. ginanago - 4+ =+ 4+
+ o+ o+
Rhynchoconger ectenurus + + +  +  + +
+ o+
Rhechias retrotincla - £ + <+ +  +
+ o+
Uroconger leplurus + + +
Muraenesocidae
Muraencsox cinereus + + + + +
+ + o+
Oxyconger leplognathus + + +
Ophichthidae N
Myrophis microchir H ©
Pisodonophis zophistius £ F
P. cancrivorus +  +
Myrichthys aki + + + + + +
+ o+ +
Mystriophis porphyreus + o+ + + + + + ® ® ®&@ ®
Ophichthus wurolophus 1 4 +  +
+ o+ o+
Ophisurus macrorhynchus = +  + +
+

Upper row for each species: findings from pressed eggs. Lower rows: findings from eggs sectioned frozen. +,
found in all eggs; —, not found in any egg examined ; =, found in some eggs and not in others. | |, ovulation egg ;
), fertilized egg.



Fig. 2 Micrographs of frozen sections of eggs in ovaries of 4 species of Congridae, 1 species

of Muraenesocidae and 3 species of Ophichthidae. Sudan IV staining. Scale bar
indicates 100 gm.
A, Gnathophis n. nystromi, egg diameter 0.80 mm ; B, G. »n. ginanago, 0.59 mm; C,
Rhynchoconger ectenurus, 0.64 mm ; D, Rhechias retrotincta, 0.54 mm ; E, Muraenesox
cinercus, 0.76 mm ; F, Myrichthys aki, 1.05 mm ; G, Ophichthus urolophus, 0.80 mm ; H,
Ophisurus macrorhynchus, 0.72 mm. B, Oocyte in primary oil globule stage ; C,D and F
to H, Qocytes in secondary oil globule stage ; A and E, Qocytes in tertiary oil globule
stage.

23
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Fig.3 Micrographs of frozen sections (A to E) and pressed (F) eggs in ovaries of 5 species
of Muraenidae. Sudan IV staining. Scale bar indicates 100 gm. A, Muraena pardalis,
egg diameter 1.25 mm ; B, Gymnothorax kidako, 1.30 mm ; C, G. reticularis, 1.12 mm ; D,
G. richardsoni, 1.55 mm; E, Echidna delicatula, 1.25 mm ; ¥, G. kidako, 1.5 mm. C,
Oocyte in primary to secondary oil globule stage; A, Oocyte in secondary oil globule
stage; B,D and E, Oocyte in tertiary oil globule stage.
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Fig. 4 Micrcsraphs of pre sed «gegs in ovari ~ of I specis of Congridac, 2 species of

Muraenesocidae ind J spe ¥ = of Ophichthidae. Sudan IV staining. Scale bar indicates
100 gzm.

A, Pasabathvn:vus macr phthali. n<, ¢ » diameter 0.7d mm; B, Ciu o 7 a7 e, 052
mm; (o o owr bophous, 090 mm: D, Musavne o ci:ons, 09 vm; B C oy
lpte aedius, v mm; I, P s dstins, 0.66mm; G, Pooocncn mous, g

mm; H, A% Chth o« ki, 018 mm.
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Fig. 5 Location and numbers of oil globules in eggs of 3 species of Congridae and 1 species of

Ophichtidae.

A, Arinsoma anagoides (1. unfertilized egg; 2. gastrula stage, 8 h after insemination ;
3. stage of esophageal pouch formation, 20.4 h; 4. one-cycle embryo within egg, 28.1
h) ; B, Ariosoma shiroanago major (1. stage of perivitelline space formation, 0.5h; 2.
gastrula stage, 10.5h; 3. stage of heart pulsation, 23 h; 4. one-cycle embryo within
egg. 33.6 h) ; C, Gnathophis n. nystromi (1. gastrula stage.7h; 2. stage of embryonic
body formation, 14.4h; 3. stage of optic vesicle formation, 16.9h; 4. one-cycle
embryo within egg, 47.1h) ; D, Mystriophis porphyreus (1. gastrula stage, 10.3h; 2.
stage of embryonic body formation, 16.6 h; 3. stage of optic vesicle formation, 24.6 h;

4. one-cycle embryo within egg, 61.7 h).

mm (INI8ME) TH - /2o ZHIEKI100EH] o> BEEHAIR
Tk, mhERIE89~182M1H B » it iz i £ - Tw
72o HERFR1X10~170 gm T50 gm LAT O /NHER DS
%7z (Fig. 5, D 1), SZRiE1ITRIRATE O
RT3 &, 1 L A Y OmERIIHERC IS
U, BEEKL Tz, Z ORI G EREE LT
29~35{ X 72 D, & FouhERTE 1320~180 gm T, 80

um AT O/NHER XS T k-7 (Fig.5, D
2), ZHIEL24EH ORIEFZRINC 2 5 L, i
W E - Tu BRI T 545, & AL
%<, 27fEsi A v (Fig.s, D3), 251z,
ZRITHI6205 T, IMELINNZIZIZ—H T 208 T
i, 1 ~8dE O mhER 5 IR O IR b AL
Twiz (Fig.5 D4), &8, BRCHELLSTO



28 TR BEFIRRCE W30S (1997)

Fig. 6 Location and numbers of oil globules in larvae in the preleptocephalic stage of 3 species
of Congridae and 1 species of Ophichthidae. Scales each indicate 1 mm.
A, Ariosoma anagoides (1. 6.14 mm TL, 23.5 after hatching ; 2. 6.84 mm TL, 74.7h) ;
B. A. 5. major (1. 506 mm TL, 125h; 2. 7.32mm TL, 755h) ; C. Gnathophis n.
nystromi (1. 569 mm TL, L8h; 2. 6.57 mm TL, 27.8 h) ; D, Mystriophis porphyreus (1.
3.72mm TL, 46 h; 2. 1090 mm TL, 335 h).
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