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LEPTOCEPHALUS TV

(Text-Fig. 1 and Photograph 1)

Total length .. 685
Maximum height .. 10-3(15-0)
Predorsal distance .. 39-0(56-9)
Preanal distance .. 50-5(73:7)
Length of head o 4-3 (6-3)
Length of snout - 1-3(30-2)
Diameter of eye L 1-2(27-9)
Total myotomes .. led

Preanal myotomes - 105

A single specimen of this mur@nid leptocephalus was obtained from the
¢ dol’ net catches made at Versova on the 9th Januray 1956 (vide Introduc-
tion, Nair and Mohamed, 1960 a).

The larva is transluscent and short and measures only 68-5 mm. in total
length. The body is moderately thick and very high and shows the typical
leaf-like appearance. The maximum height of 103 mm. is slightly in front
of the anus and it is 6-7 times in length. The body tapers moderate]y af the
extremities and terminates posteriorly in a rounded caudal fin.

The head which measures 4-3 mm. is 15-9 times in length. It is roughly
conical in shape with a blunt snout which is 33 times in head. The eye is

% Published with the permission of the Chief Research Officer, Central Marire Fisheries
Research Station, Mandapam Camp.
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perfectly circular and it is 3-6 times in head. Both the jaws are of equal
length and the cleft of the mouth exiends to a level with the centre of the
eye. Jaws are provided with strong and pointed teeth and the dental for-
mula is 1 +5 43/1 +5 +4. Each half of the upper jaw carries a short
grasping tooth, 5 strong and pointed teeth which gradually decrease in length
backwards and another set of 3 short, conical and uniformly sized teeth.
The lower jaw also carries in each half, teeth of the same size, shape and
arrangement but they number 10 since an additional tooth is present in the
last group. The nostrils are distinctly seen and the anterior one is midway
between the tip of the snout and the front border of the eye while the
posterior one is above and slightly behind the anterior nostril.

2 .
Text-Fics, 1-2. Fig. 1. Head region of Leptocephalus IV, xca. 5-5. Fig. 2. Head
region of Leptocephalus V, Xeca. 6.

The myotomes are very narrow and compactly arranged. There are
164 myotomes in the larva and a distinct diaphanous zone where the myo-
tomes do not extend is present on the dorsal side throughout the length of
the leptocephalus. A similar zone is seen on the ventral side also, but it
begins only from the middle of the larva and extends up to the tail. These
transparent zones are relatively wide in the caudal region. The dorsal fin
originates slightly behind the middle of the larva opposite the 77th myotome.
The predorsal distance is 1-8 times in length. 'The vent is below the 105th
myotome and the preanal distance is 1-4 times in length.

The dorsal and anal fins are continuous with the caudal fin and the
posteriormost rays of thes¢ two fins are double the length of the other rays
and equal in length to those of the caudal fin. The rudiments of the
pectoral fin is seen as a frilled fold near the gill opening.

The colouration of this larva differs from that of the other murznid
larve rtecorded so far from Indian waters and it is conspicuously
pigmented in the head region and it serves as a distinguishing feature of the
leptocephalus. Head pigmentation of diagnostic importance is rare ‘in
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Indian leptocephalids and so far it has been observed only in the case of
Uroconger lepturus (Nair, 1946) and in a few other muranid leptocerhali
(Nair, 1947 and 1948; Jones and Pantulu, 1952). A group of large highly
branching chromatophores is present in the snout in the form of a dark
patch extending from the middle of the snout along the border of the upper
jaw up to the front edge of the eye. A large group of several similar pigment
cells occurs behind the eye. The roof of the mouth is also black owing to
the dense accumulation of black branching chromatophores. These patches
of chromatophores on either side of the eye together with the buccal pig-
mentation give a conspicuous dark colouration to the head of the lepto-
cephalus. :

A row of small unbranched pigment cells is seen on the dorsal side of
the posterior half of the alimentary canal and these chrcmatcrhores are
regularly arranged in the post-aortic region.

A row of closely arranged small black chromatophores is seen at the
base of the anal fin and the pigment cells are generally fovrd at the base of
the fin rays. Dorsal fin shows a row of black pigment cells, but they are
arranged far apart tending to become closer in the cavdal region. In front
of the dorsal fin minute chromatophores are present along the mid-dorsal
line and this row extends anteriorly up to the middle of the predorszal distarce.
A few scaltered black chromatophores are present at the base of the caudal
fin,

REMARKS

Leptocephali belonging to the family Murenida are very common in
Indian coastal waters as judged by the relatively large ntmber of varietics
recorded so far. Including the present form 14 varieties of muranid lepto-
cephali and 1 murenid preleptocephaline stage have been recorded from
both the coasts of India. Leprocephalus dussumieri described by Kaup
(1856), Leptocephalus milnei tecorded by Southwell and Prashad (1919)
from the estuaries of the Gangetic Delta and Leptocerhalus E-colle¢ted by
Gopinath (1950) from the Trivandrum coast have been identified 2s muranid
leptocephali (Nair, 1960). Kaup’s descripticn of L. dussimieri is besed cn
3 specimens of which one was sent by Dussumier frcm Malzbar ernd 2ccord-
ing to Bertin (1935) this specimen is not found in the Paris Musevm. Hcw-
ever, for comparison the additional characters given by Bertin in his re-des-
cription of the species are also included in 'Table 1 which gives the salient
features -of all the murenid leptocephali recorded so far frem the Indizn
watelzs Larva I coIlected by Nalr and Bhlmachar (1950) measures 7-7 mm
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TaBLE 1

Measurements of murenid leptocephali
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Totai length | 66:0 | 554 | 66:0 | 69:0 | 93-0 | 66-0 | 680 | 740 | 81-0 | 100.0 | 62-5 | 68-0 | 55-5| 685
Maximum height | 80 8.3 68| 90| 130 9.0 | 13:0 | 9-8f 77§ 10-1f 11.6 99| 75| 103
(12-1) | (15-0) | (10-3)| (13-0)| (14-0) | (13-6)| (19-1)| (13-2)| (9+5)| (10-1)| (18+6) | (14-8)| (13+5)| (15-0)
Predorsal distance - 187 | .. .o | 505 | 38:0| .. | 34-0| 41-0| 49-0| 25-0 | 24-0 [ 18.0 | 390
(33:8) (53-8) | (57-6) (45-9)| (50-6)| (49-0)| (40-0) | (35-3)| (32:4)| (56-9)
Preanal distance N 42-2t | 38.9%| 39-6% 62:0 | 47-0 | 46:0 | 50:0 | 56+0 | 63-0 | 51-5 | 57-0 | 45:5 | 50+5
(76-2) | (58-9)| (57-4)| (66:7) | (71-2)| (67-6)| (67+6)| (69-1)| (63-0)| (82-4) | (83-8)| (82-0)| (73:7)
Length of head | e 4-0 5-11| 5-8f] 4-0 40| 30| 50| 41| 49| 4.2 35| 33| 43
(7.2) | (7-7)| (8-4) (4-3)| (8:1) (4-4)| (6-8)| (5:1) (4-9)! (6-7) | (5-1)| (5:9) (63
L.ength of snout zal e 1-3 e - 1:2* 1-5* 0-9 1-1 1-3 1-0 0-9 0.7 1-3)
(82+5) (30-0) | (37'5) (18-0)| (26-8)| (26-5)| (23-8) | (25-7)| (21-2)| (30-2)
Diameter of eye o 1-1 . . 0-9* 1-0% .. 0-5 1:0 09 0-9 0-9 09 1:2
(27-5) (22-5) | (25:0) (10:0)| (24-4)| (18+4)| (21-4) | (25-7)| (27-3) (27-9)
Total myotomes .| 190 120 122 | 101 | 216 210 | 132 205 | 209 | 211 | 124 126 | 125 | 164
#Preanal myotomes o 110 79 69 55 120 126 79 1186 123 119 7 08 93 105
Teeth .| il 2 nil 6/6 [11/12* | nil | 26/22 | nil nil nil |12/10 |17/12 |17/12 | 9/10

¢ Calculated from the Text-Figures. f Calculated from the description. } Excluding fins,
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and possesses 146 myotomes of which 84 are preanal in position. This larva
is referred to the murenid grovp by Nair ard DLarremta (1€€0), but it is
not considered here since it is an early preleptocerhalire stage.

Jones and Pantulu (1952) described 4 varieties of leptocerhali and provi-
sionally assigned Leptocephali T to IIT collected from thke Burhabulong
estuary in Orissa to the family Murenide and doubtfully rcferred Lepto-
cephalus IV which shows a striking resemblance to Leptocephalus milrei
(Southwell and Prashad, 1919) and which was collected frem the Hooghily
estuary to Murena tile. The identification of the leptocer Lalus of M. tile
was later provisionally confirmed by them when they collccted more murznid
leptocephali from the Burhabulong estvary (Pantulu ard Jones, 1954). They
supplemented the description of ke lerva with en account cf 1le siages in
its metamorphosis and also described two mere mur@nid leptecephali
collected from the same place.

These authors have altogether described 6 larve murenid from the
Rurhabulong estvary out of the 14 recorded so far from Indian waters, but
the diagnostic features or the significant d:fferences between the larve are not
given by them. A critical perusal of their papers shows that in addition to
the myotome number, they have given importance to the body proportions
also for creating the different varieties and conscquent’y failed to recognise
the presence of distinct spccies in the larval collection which show:d a high
variation from 180-216 myotomes. Further, they observed a consiant
myotome number in the leptocephalus and all the metamorphosing stages and
the same vertebral number excluding the urostyle in the elver. 1t is well
known that the myotome number is the chief character for comparing
leptocephali and that the myotome and vertebral number varies in different
individuals of the same specics.

It is seen from Table I which gives the morphcmetric end other charze-
ters of all the muranid leptocephali reccorded so far, that there is close simi-
larity between some of the larva described by them in extciral clLaracters,
body proportions and myotome number. In Leptocephali II and III
(Jones and Pantulu, 1952) the myotomes vary only by 2 segments wkich is
only an intra-specific variation. According to their descripticn, the height
and head in both the larvae are 10 and 20 times respectively in length, and
there is almost perfect agreement in the other body proportions as well,
which show that they belong to the same species. Leptcceplalus I described
by them differs from these two larve in myotome number, rclatively higher
body, very small size of the eye and snout and longer head.
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In regard to the larva of Murena tile, Murzna 11 and Murzna IT1, there
is very close similarity in the myotome number as well as in body proportions
(Table 1) and the differences which they point out in these 3 larvae are not of
taxonomic significance. The difference in the myotome number by 2
muscle segments in M. tile and Murana IT and by 1 segment in Murzna 11
and Murzna TII has, as pointed out earlier, no specific importance. The
number of larval teeth is 2 variable character depending on the stage of
growth of the leptocephalus. Referring to Murena IIT they (1954) state
that it *“is distinct from the other two, described earlier in its characteristic
notched constriction above the tip of the snout, the larger size of the eye in
relation to that of the snout and in the number of the larval teeth”. Tt may
be pointed out here that the snout tends to become distorted due to improper
fixation and such specimens are also present in the Bembay collection. In
regard to the number of teeth, there is no difference between Murana II and
Murena IIT and both have 17 tecth in the upper jaw and 12 teeth in the lower
jaw, since the median tooth noted by them in Murena II could only be one
of the paired grasping tooth. It may also be pointed out here that all
these murznid larvae were collected from the same place on the same days.
It is, therefore, necessary to consider both Murana IT and Murzna III as
the larve of Murena tile only.

Out of the 14 muranid larve recorded so far from Indian waters, only
11 are valid species. Leptocephalus TIT of Jones and Pantulu (1952) is con-
sidered synonymous with Leptocephalus II of the same authors while
Murzna II and Murena ITI (Pantulu and Jones, 1954) are only the lepto-
cephalus of Murana tile (Jones and Pantulu, 1952; Pantulu and Jones, 1954).
A perusal of Table I which gives the salient features of all the muranid larva
shows clearly the divergence in the characters seen among the different species.
In regard to size, the longest larva is Leptocephalus II (Leptocephalus 111)
of Jones and Pantulu (1952) and it measures 100 mm. while Leptocephalus
milnei (Southwell and Prashad, 1919) measures only 55-4 mm. in length.
Compared with the leptocephalus of other families, those of Muranide
possess the maximum height giving them the characteristic leaf-like appear-
ance. Leptocephalus E of Gopinath (1950) shows the maximum hcight of
19-19% while the minimum height of 9:5%] is recorded for Leptocephalus 11
of Jones and Pantulu (1952), the latter of which has begun to metamorphosc
as shown by the loss of the larval teeth.

In regard to the length of the head, marked difference is secen among
these larvae and the longest head of 8-49( is scen in Larva IX of Deraniyagala
(1934) while the smallest head of 4-3% is scen in lhe leptocephalus of
Murena macrura -(Nair, 1947).
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The length of,the snout and the diameter of the eye do not show any
appreciable difference among the different murenid leptocephali except in
the case of Leptocephalus I (Jones and Pantulu, 1952) where the eye is very
small and about half the size of the cye of other larve. In regard to the
number of teeth, the highest number is seen in M. tile with 17/12 teeth
(Murzna IT and Murzna IIT of Pantulu and Jones, 1954). As pointed out
earlier (Nair and Mohamed. 1960 5), Gopinath’s account of 26/22 teeth
for Leptocephalus E could only be the total number of teeth in each jaw.

The predorsal distance which is more or less uniform in the different
species shows only minor variations. The maximum predorsal distance of
57-6% is seen in Murena sp. (Nair, 1948) while the minimum distance of
32-4% is seen in the leptocephalus of M. tile (Murzna ITT of Pantulu and
Jones, 1954). On the other hand, the longest preanal distance is seen in
M. tile (Murzna II of Pantulu and Jones, 1954) where it forms 83-8Y%.
Larva IX of Deraniyagala (1934) shows the shortest preanal distance of
57-4%.

In regard to the myotome number, considerable difference is seen among
the different larve and Leptocephalus II (Leptocephalus II1) of Jones and
Pantulu (1952) shows the maximum number of 211 muscle segments while
the number is as low as 101 in Larva IX of Deraniyagala (1934). A similar
variation in the number of preanal myotomes is seen among the different
muranid leptocephali and Leptocephalus IT (Jones and Pantulu, 1952) shows
the maximum number of 123 preanal myotomes while Larva IX of Derani-
yagala (1934) shows only 55 preanal myotomes.

It is well known that the adults of the family: Murenide do not possess
pectoral fins. But rudimentary fins have been observed to be present in a
few forms like Murena macrura, M. tile, etc. The pectoral fin atrophies and
disappears during the process of metamorphosis as observed in the case of
M. macrura.

The pigmentation of the muranid leptocephali shows certain distinctive
features which are characteristic of the family. The head pigmentation has
been observed to show variation in the different species and most of the
murznid larve show the normal pigmentation while in some like Lepto-
cephalus I (Jones and Pantulu, 1952) the head is completely free from pig-
ment cells. The eye is distinctly pigmented in some larve like M. macrura
and Murena sp. (Nair, 1947 and 1948). In both the species the eye is golden
yellow in colour with 8 large stellate black chromatophores arranged equi-
distant from one another round the pupil of the eye. In addition to this
characteristic pigmentation of the eye, golden yellow patches are found in
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the anterior and posterior regions of the eye of the leptocEphalus of M. mac-
rura. Similar conspicuous stellate chromatophores round the prpl of the
eve have been observed by Jones and Pantulu (1952) in Leptocephalus II
(Leptocephali IT and IIT) which they thought ** is not of any special diagnos-
tic importance ” since they disappear after preservation. The black pig-
ment cells found in leptocephali do not disappear after fixation or even under
long storage. It is likely that they become indistinguishable when the silvery
colouration of the eye disappears during storage. The mur®nid larva col-
lected from Bombay waters shows a distinctive colouration of the head in
having black patches of pigment cells on either side of the eye closely resem-
bling the pigmentation of the head of Leptocephalus fuliginosus (Stromman,
1896).

The body pigmentation is very faint in all the larvea and the mid-lateral
row of chromatophores is absent in the murenid lanv & which indicates that
this is a family character. The alimentary canal shows pigmentation in a
few larvae only, like those of M. macrura and M. tile.

The anal fin is provided with chromatophores at the bases of the fin rays
in all the leptocephali while the pigmentation of the dorsal fin is confined
to the posterior region only as in the leptocephalus of M. macrura, Lepto-
cenhalus E of Gopinath (1950) and Leptocephalus I of Jones and Pantulu
(1952).

LEPTOCEPHALUS V
(T.xt-Fig. 2 and Photogreph 2)

Total length e 835
Maximum height . 52 (6-2)
Predorsal distance oo 3340 (39-5)
Preanal distance .. 40-0@47-9)
Length of head - 6-2 (7-4)
Length of snout ;% 1:3(21-0)
Diameter of eye . s 1-4 (22-6)
Total myotomes . 123

Preanal myotomes -

A single specimen of this leptocephalus was collected from the ¢ dol’
net catches landed at Sassoon Dock on the 21st April 1954 (vide Introduc-
tion, Nair and Mohamed, 1960 @). The larva is in a fairly advanced stage
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of metamorphosis- and it is described here in view of its extreme rarity in
the Bombay waters.

The leptocephalus is transluscent, thick and measures 83-5 mm. in
length. The height is almost uniform throughout its length except in the
caudal portion which is bluntly pointed. The maximum height is 5-2 mm.
which is 16+1 times in lengih.

The head is long and measures 6-2 mm. and it is 13-5 times in length.
The snout is very short, obtusely pointed and much shorter than the dia-
meter of the eye. The snout is 4-8 times in head. The eye is perfectly cir-
cular, large and measures 1-4 mm. in diameter which is 4-4 times in head.
The nostrils are distinctly seen as small openings, and the posterior nostril
is in front of the cye while the anterior one is midway between the tip of the
- snout and the posterior nostril. The cleft of the mouth is very short ard
extends up to the middle of the eye only. The larval set of teceth has fallen
off and the permanent adult teeth are in the course of formation and they
are seen clearly in the lower jaw, as short, pointed, inwardly directed
teeth.

~

Due to the commencement of metamorphosis, the posterior myotomes
are not clearly seen and about 123 muscle segments are present in the speci-
men. The alimentary canal is of moderate length and the vent opens to the
outside below the 51st myotome and it is situated slightly in front of the
middle of the larva with the preznal distance 2-1 times in length. The origin
of the dorsal fin is in advance of the anus and is above the 42nd myotome
with the predorsal distance 2-5 times in length.

The fins are well developed and the rays are distinctly seen in the anal
and caudal fins while they are distinct only in the posterior portion of the
dorsal fin. The pectoral fin is moderately long and pointed and shows
ind:stinct rays. About 40 rays are present in the well-developed portion of
the dorsal fin, The anteriormost rays of this fin are indistinct and could be
made out only with difficulty. The posteriormost rays of the dorsal and
anal fins, barring the last few ones, show a zig-zag curvature at their tips,
similar to the condition observed in Leptocephalus III (Nair and Mchamed,
1960 b). 'The anal and caudal fins possess 110 and 6 distinct rays respectively.

The pigmentation of the leptocephalus is interesting and both the head
and the body are completely devoid of chromatophores. The vertical fins,
on the other hand, show somewhat prominent pigmentation and each of
the fin rays of the anal and caudal fins and the well-developed posterior
portion of the dorsal fin is pigmented at its base by a group of two to three
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highly branching black chromatophores. These pigment cells surround the
base of the rays to give a conspicuous colouration to the vertical fins. -

REMARKS

This leptocephalus is completely different from any of the larve recorded
so far from Indian waters and exhibits interesting peculiarities. The larva
is in a fairly advanced stage of metamorphosis and judging from the mor-
phometric characters, it corresponds to Stage IIl of Muwranesox cinereus
(Nair, 1947). The snout of the larva is very short and less than the dia-
meter of the eye and in this respect approaches the condition found in some
muraenid leptocephali. The eye is very large and the larva possesses the
largest eye so far observed in Indian leptocephali. The zig-zag curvature
of the posteriormost rays of the dorsal ard anal fins, excluding the last few
ones, is similar to the condition found in the ophichthyid Leptocephalus III,
but the presence of the well-developed caudal fin excludes it from the family
Cphichthyide. The pigmentation also shows peculiarities and the head pig-
mentation normally fourd in other leptccerhali is aksent in this larva.  Simi-
larly, the mid-lateral pigmentation is also absent and in this resyect rescm bles
murgnid larvee. The pigmentation is confined to the base of the vertical
fins only. -

It was found difficult to assign this leptocephalus to any of the families
cf eels and the extreme rarity makes the identification very difficult and this

can be attempted only at a later stage when more specimens become available
for study.
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