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4. SYSTEMATICS AND LIFE CYCLES/ DEVELOPMENTAL STAGES 

4.1 Species described 

1. Parabothus polylepis 

2. Crossorhombus valde-rostratus 

3. Crossorhombus azureus 

4. Engyprosopon cocosensis 

5. E. latifrons 

6. E. mogkii 

7. E. grandisquamis 

8. E. sechellensis 

9. E. multisquama 

10. E. xenandrus 

11. Bothus myriaster 

12. B. pantherinus 

13. B. mancus 

14. Bothus sp.

15. Asterorhombus intermedius 

16. Psettina brevirictis 

17. P. iijimae 

18. Arnoglossus tapeinosoma 

19. A. aspilos 

20. A. elongatus 

21. A. intermedius 

22. A. imperialis 

23. Laeops macrophthalmus 

24. Chascanopsetta lugubris 
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4.2   Synonyms  

ACTUAL NAME SYNONYMS AUTHORS 

PARABOTHUS POLYLEPIS Arnoglossus polylepis Alcock, 1889 
Rhomboidichthys polylepis Alcock, 1890,  1898 
Bothus polylepsis Norman, 1927 
Parabothus polylepis Norman ,1931, 1934  ;  Nielsen, 1984 

Larvae : Lalithambika Devi, 1986, 99a, b. 

CROSSORHOMBUS VALDE - Rhomboidichthys valde-rostratus Alcock, 1890, 1898 
ROSTRATUS Platophrys dimorphus Gilchrist, 1905 ; Gilchrist and Thompson, 1917 

Scaeops kobensis Jordan and Starks, 1906 ;  Franz, 1910 ; 
Jordan and Thompson, 1914 

Platophrys grandisquama Gilchrist, 1908 
Engyprosopon kobensis Hubbs,  1915 
Crossorhombus dimorphus Regan ,1920 ; Barnad 1925; 

Von Bonde, 1925 
Crossorhombus valde-rostratus Norman, 1927, 34 ; Nielson, 1984 ; 

Larvae : Lalithambika Devi, 1986, 89, 99 a, b. 

C. AZUREUS Rhomboidichthys azureus Alcock, 1889, 1890, 1898 ; 
Johnstone, 1904 ; Jenkins, 1910 

Platophrys microstoma Weber, 1913 
Crossorhombus azureus Norman, 1927, 34 ; Wu, 1932 
Bothus (Arnoglossus) microstoma Weber and Beaufort, 1929 
Bothus microstoma Chabanaud, 1929 
Crossorhombus azureus Norman, 1931, 34 ; Nielsen, 1984 ; Larvae : Lalithambika 

Devi, 1986, 89, 99a,b ; Fukui, 1997 

ENGYPROSOPON COCOSENSIS Rhombus cocosensis Bleeker, 1855 
Platophrys (Arnoglossus) cocosensis Bleeker, 1866 – 72 
Scianectes macrophthalmus Jenkins, 1910 
Engyprosopon cocosensis Norman, 1927, 34 ; Larvae : Lalithambika Devi, 1986, 

1999a, b. 
Arnoglossus annulatus Norman, 1927 
Bothus (Arnoglossus) cocosensis Weber and Beaufort, 1929 

E. LATIFRONS Scaeops latifrons Regan, 1908 
Engyprosopon latifrons Norman, 1934 ; Nielsen, 1984 ;  

Larvae : Lalithambika  Devi, 1986, 1999a, b. 
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4.2 continued 

   
E. MOGKII Rhombus mogkii Bleeker, 1854 

Achirus mogki Bleeker, 1860 
Rhomboidichthys (Engyprosopon) mogkii Gunther, 1862 
Pseudorhombus mogkii Bleeker, 1863 
Platophrys (Arnoglossus) mogki Bleeker, 1866 – 72 
Engyprosopon mogki Weber , 1913 ; Norman 1927 
Bothus (Arnoglossus) mogki Weber and Beaufort, 1929. 
Engyprosopon mogkii Norman,1934; Larvae: Lalithambika Devi, 1986, 99a, b. 

E.  GRANDISQUAMIS Rhombus grandisquama Temminck and Schlegel, 1846 
Rhombus poecilurus Bleeker, 1852 
Rhomboidichthys grandisquama Gunther, 1862 
Pseudorhombus poecilurus Bleeker, 1865 
Platophrys (Arnoglossus) poecilurus Bleeker, 1866-72 
Rhomboidichthys spilurus Gunther, 1880  
Rhomboidichthys spiniceps Macleay, 1882 ; Ogilby, 1887 
Rhomboidichthys poecilurus Regan, 1902, 1905 
Arnoglossus spilurus Johnstone, 1904 
Scaeops grandisquama Jordan and Starks, 1904, 1906 ; Fowler and Bean 1922; 

Von Bonde, 1925 ; Barnard, 1925 
Scaeops poecilurus Jordan and Starks, 1905; Regan, 1908 ; Weber, 1913 ; 

Fowler,1928 
Scaeops spilura Jordan and Seale, 1906,  Fowler, 1928. 
Scaeops orbicularis Jordan and Seale, 1907 ; Jordan and Richardson, 1909, 

Oshima, 1927 ; Wu, 1932  
Rhomboidichthys valderostratus Jerkins, 1910 
Platophrys grandisquama Gilchrist and Thompson, 1917 
Platophrys spiniceps Mc Culloch, 1921 
Engyprosopon (Scaeops) grandisquama Mc Culloch and Whitley, 1925 
Engyprosopon grandisquama Norman, 1926, 1927,1934, 1939 ; Mc Culloch, 1929 ; 

Kamohara, 1936, 38,50 , 58, 64; Okada and Matsubara, 
1938  ; Kuronuma,1939, 1940 ; Blegrad, 1944; Liang, 
1948 ; Smith, 1949; Munro, 1955, 58 ; Kuroda, 1951;  
Okada, 1955 ; Mori, 1956 ;  Amaoka, 1963, 69;  
Punpoka, 1964 ; Larvae: Lalithambika Devi, 1986 ; 
Ozawa and Fukui, 1986., Fukui, 1997. 
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             4.2  continued 
Bothus (Arnoglossus) poecilurus Weber and Beaufort, 1929 ; Suratti, 1936 
Engyprosopon grandisquamis Nielsen, 1984 ; Larvae : Lalithambika Devi, 1999a, b. 

E. SECHELLENSIS Scaeops sechellensis Regan, 1908  
Engyprosopon  sechellensis Norman, 1934 ;  Nielsen, 1984 ; Larvae : Lalithambika 

Devi, 1986, 99a, b. 

E. MULTISQUAMA Engyprosopon multisquama Amaoka, 1963, 69 ; Kamohara, 1964 ; Larvae : 
Lalithambika Devi, 1986, 99 a, b ; Ozawa and Fukui, 
1986, Fukui, 1997. 

E.  XENANDRUS Engyprosopon xenandrus Gilbert, 1905 ; Norman, 1934 ; Larvae : Lalithambika 
Devi, 1986, 99 a, b. 

Scaeops xenandrus Fowler, 1928 

BOTHUS MYRIASTER Rhombus myriaster Temminck and Schlegel, 1846 
Platophrys myriaster Jordan and Evermann, 1902  ; Jordan and Starks, 1906 ; 

Snyder, 1912 ; Jordan, Tanaka and Snyder, 1913 ; 
Hubbs, 1915; Izuka and Matsuura, 1920 ; Kamohara, 
1931 ; Kamohara, 1938 

Platophrys ovalis Regan, 1908 
Platophrys circularis Regan, 1908 
Bothus ovalis Norman, 1927, 34 ; Okada and Matsubara, 1938 ; 

Kuronuma, 1942 ; Kamohara, 1950 ; Kuroda, 1951, 62;  
Matsubara, 1955. 

Bothus myriaster Chabanaud, 1929 ; Wu, 1932; Norman, 1934 ; Okada 
and Matsubara, 1938 ; Smith, 1949 ; Kamohara, 1950, 
58, 64 ; Mori, 1952, 56; Matsubara, 1955 ;  Amaoka, 
1964, 69 ; Nielsen,   1984 ; Larvae Lalithambika Devi, 
1986, 99 a, b ; Ozawa and Fukui, 1986; Fukui, 1997. . 

B.  MANCUS Pleuronectes mancus 
Pleuronectes spinosus 
Rhombus macropterus 
Pleuronectes pictus 
Rhombus pavo 
Pleuronectes rhombus 
Rhomboidichthys pavo 
Platophrys (Platophrys) pavo 

Broussonet, 1782 
Schneider, 1801 
Quoy and Gaimard, 1824 
Forster, 1844 
Bleeker, 1855 
Jouan, 1861 
Gunther, 1862 
Bleeker, 1866 – 72 

Platophrys mancus Smith and Swain, 1883  ; Jordan and Snyder, 1904 ; 
Jordan and Evermann, 1905 ; Gilbert, 1905 ; Jordan and 
Seale, 1906 ;  Kendall and Goldsborough, 1911 ; 
Rendahl, 1921 ; Jordan and Jordan, 1922 ; Fowler, 1928  
1931 ; Munro, 1958 
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            4.2  Continued 
Platophrys leopardinus 
Platophrys pavo 
Rhomboidichthys mancus 
Platophrys smithi 

Jordan and Mc Gregor, 1899 
Steindachner, 1901 ; Seale, 1901  
Gunther, 1909 
Rendahl, 1921 

Bothus mancus Norman, 1927, 1931, 1934 ; Roxas and Martin, 1937 ; 
Fowler, 1938, 1949 ;  Smith, 1949 ; Marshal, 1950 ; 
Herre, 1953 ; Kamohara, 1954 ; Matsubara, 1955 ; 
Matsubara and Ochiai, 1963 ; Amaoka,1969 ; Nielsen, 
1984 ; Larvae : Lalithambika Devi, 1986, 99 a, b ; Ozawa 
and Fukui, 1986 ; Fukui, 1997. 

Bothus (Platophrys) mancus Weber and Beaufort, 1929 
Parabothus mancus Wu ,1932 

BOTHUS PANTHERINUS Rhombus pantherinus Ruppell, 1830-31 
Rhombus parvimanus Bennett, 1832 
Rhombus sumatranus Bleeker, 1851 
Psetta pantherina Ruppell, 1852 
Passer marchionessarum Valenciennes, 1855 
Pleuronectes lunulatus Jouan, 1861 
Rhomboidichthys marchionessarum Gunther,  1862 
Rhomboidichthys pantherinus Gunther, 1862, 1909 ; Playfair and Gunther, 1866 ,1909. 

Klunzinger, 1871 
Pseudorhombus pantherinus Bleeker, 1862 
Platophrys (Platophrys) pantherinus Bleeker, 1866-72 
Citharichthys aureus Day, 1877 
Platophrys pantherinus Day, 1877 ; Steindachner, 1901 ; Jordan and Evermann, 

1905 ; Jordan and Seale, 1906, Jordan and Richardson, 
1908 ; Regan, 1908 ;  Kendall and Goldsborough, 1911 ; 
Ogilby, 1913 ; Weber, 1913 ; Gilchrist and Thompson, 
1917,  Jordan and Jordan, 1922 ; Mc Culloch, 1922 ; 
Von Bonde, 1925 ; Fowler, 1926, 28, 31 ; Schmidt, 1930 
;  Herre, 1934, Munro, 1958. 

Platophrys mancus Jordan and Snyder, 1904  
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           4.2 continued 
Pseudocitharichthys aureus Weber, 1913 
Bothus pantherinus Regan,1920 ; Barnad, 1925 ; Norman, 1926, 1927, 34, 

39; Mc Culloch, 1929 ; Borodin, 1932 ; Roxas and 
Martin, 1937; Fowler, 1938, 1949 ; Okada and 
Matsubara, 1938, 1955, Herre, 1941, 53 ; Schultz, 1943; 
Smith, 1949; Marshall, 1950 ; Matsubara, 1955 ; Munro, 
1955 ; Nielsen, 1961, 84 ; Matsubara and Ochiai, 1963; 
Amaoka, 1969 ; Larvae : Lalithambika Devi, 1986, 99a, b 
; Ozawa & Fukui, 1986 ; Fukui, 1997 

Bothus (Platophrys) Pantherinus Weber and Beaufort, 1929 

ASTERORHOMBUS INTERMEDIUS Platophrys (Arnoglossus) intermedius Bleeker, 1866 -72 
Engyprosopon   intermedius Regan, 1908 
Asterorhombus stellifer 

Arnoglossus intermedius 

Tanaka, 1915 ; Okada and Matsubara, 1938, Matsubara, 
1955. 
Norman, 1926, 27 ; Fowler, 1928, Mc Culloch, 1929 ; 
Herre, 1931 ; Roxas and Martin, 1937 ; Munro, 1958 ; 
Kamohara, 1959, 1964 ; Shih-Chieh, 1966 ; Larvae : 
Lalithambika Devi, 1986, 99a, b ; Ozawa and Fukui, 
1986 ; Fukui, 1997.  

PSETTINA BREVIRICTIS Arnoglossus brevirictis Alcock, 1890, 1896, 98 ; Weber,  1913 ;  
Crossolepis brevirictis Norman, 1927 
Bothus (Arnoglossus) brevirictis Weber and Beaufort, 1929 
Psettina brevirictis Norman, 1934 ; Nielsen, 1984 ; Larvae  : Lalithambika 

Devi, 1981, 1986, 1999 b. 

P. IIJIMAE Engyprosopon iijimae Jordan and Starks, 1904, 1906 ; Franz, 1910; Jordan, 
Tanaka and Synder, 1913. 

Psettina iijimae Hubbs, 1915 ; Jordan and Hubbs, 1925 ; Norman, 1931, 
34 ; Kamohara, 1936, 38, 50, 58, 64 ; Okada and 
Matsubara, 1938 ; Kuronuma, 1940 ; Kuroda, 1951 ; 
Mori, 1952 ; Matsubara, 1955; Amaoka, 1963, 69 ; 
Larvae : Pertseva-Ostroumova, 1965; Lalithambika Devi, 
1981, 89, 99 a, b ; Ozawa and Fukui, 1986 ; Fukui, 1997. 
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           4.2  continued 
   
ARNOGLOSSUS TAPEINOSOMA Platophrys(Arnoglossus)tapeinosoma Bleeker,1866,1866-72 

Arnoglossus macrolophus Alcock, 1889,90,98 ; Johnstone, 1904 ; Weber, 1913 ; 
Norman, 1927 ; Fowler, 1928  

Bothus (Arnoglossus) tapeinosoma Weber and Beaufort, 1929 
Arnoglossus tapeinosoma Norman, 1934 ; Nielsen, 1984 ; Larvae : Lalithambika 

Devi,  1986, 91, 99. 
Arnoglossus tapeinosomus Arai and Amaoka, 1996. 

A. ASPILOS   Rhombus aspilos Bleeker, 1851, 52 
Arnoglossus aspilus Gunther, 1862 
Platophrys(Arnoglossus)aspilus Bleeker, 1866-72 
Bothus(Arnoglossus) aspilus Weber and Beaufort, 1929 
Arnoglossus aspilos Fowler,1928 ; Norman, 1934 ; Larvae : Lalithambika 

Devi, 1986, 91. 
Arnoglossus aspilos aspilos Larvae : Lalithambika Devi, 1991, 99b. 

A.  ELONGATUS Arnoglossus elongatus Weber, 1913; Norman, 1934 ; Larvae : Lalithambika 
Devi, 1986, 99. 

Bothus(Arnoglossus) elongatus Weber and Beaufort, 1929 

A. INTERMEDIUS Platophrys(Arnoglossus)intermedius Bleeker, 1866, 1866-72 
Rhomboidichthys intermedius Regan, 1902 
Engyprosopon intermedius Regan, 1908 
Anticitharus annulatus Weber, 1913 
Bothus (Arnoglossus)intermedius Weber and Beaufort, 1929. 
Arnoglossus intermedius Norman, 1926 ; 27, 34 ; Fowler, 1928 ; Mc Culloch,1929; 

Larvae: Lalithambika Devi,1986, 99. 

A. IMPERIALIS Bothus imperialis Refinesque, 1810 
Pleuronectes casurus Pennant, 1812 
Arnoglossus lophotes Gunther, 1862 ; Facciola, 1886 ; Gunther, 1890; Collett, 

1896 
Arnoglossus grohmanni Day, 1882 
Charybdia rhomboidichthys Facciola, 1885 
Arnoglossus laterna Cunningham, 1890 ; Holt and Calderwood, 1895; 
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4.2 Continued 

Arnoglossus imperialis Kyle, 1913 ; Bertin, 1929  ; Chabanaud, 1930, 31; Bertin, 
1932; Norman, 1930, 34  
Larvae: Facciola, 1885; Petersen, 1909; Kyle, 1913; 
Bowman, 1923 ; Lalithambika Devi, 1986;  99a, b ; 
Lalithambika & Rosamma Stephen, 1998;  

Arnoglossu(Arnoglossu)imperialis Chabanaud, 1933 

LAEOPS MACROPHTHALMUS Scianectes macrophthalmus Alcock, 1889, 90, 98 
Scianectes lophoptera Alcock, 1889 
Laeops macrophthalmus Alcock, 1889 ; Regan, 1905 ; Norman, 1927, 34; Larvae:  

Lalithambika Devi, 1986, 99. 
Laeops lophoptera Norman, 1927 

CHASCANOPSETTA LUGUBRIS Chascanopsetta lugubris Alcock, 1894, 95, 99 ; Brauer, 1906 ;  
Norman, 1927, 1931, 34 ;  Nielsen, 1984 ; Larvae 
Lalithambika Devi, 1986, 99a, b. 

Trachypterophrys raptator Franz, 1910, Hubbs, 1915 
Chascanopsetta gilchristi Von Bonde, 1922 ; Barnard, 1925 
Chascanopsetta maculata Von Bonde, 1922, 25. 
Chascanopsetta lungubris lugubris Larvae : Ozawa and Fukui,  1986 ; Fukui, 1997 
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4.3 
B

othid larvae – distinguishing features 

Flat fish larvae differ greatly from
 adults except in som

e m
orphom

etrics 

and m
eristics after certain stage of grow

th. 

The adult flat 
fishes are distinguished from

 other 
groups in having 

asym
m

etrical, strongly com
pressed body w

ith short preanal region and w
ith both 

eyes on one side ; dorsal fin fold and anal fin fold long and continuous;  caudal 

fin w
ith generally 17 or less principal rays, of w

hich 15 are branched ; pelvic 

(ventral) fins generally w
ith six or few

er num
ber of rays, thoracic or jugular in 

position ; pelvic radials directly attached to the cleithra ; sw
im

 (air) bladder 

absent in adults ; m
outh m

ore or less protractile, bordered by prem
axillaries ; 

parietals separated by superoccipitals ; interorbital bar m
ainly form

ed by the 

frontal of the ocular side ; pectoral arch attached to the skull by a forked post-

tem
poral ; m

esocoracoid absent ; vertebral colum
n w

ith solid centra co-ossified 

w
ith arches ; posterior caudal vertebra w

ith dow
nw

ardly directed parapophyses 

(N
orm

an, 1934).  

The fam
ily B

othidae is discernible from
 other groups of flat fishes in the 

dorsal fin extending forw
ard on to the head at least above the eye, none of the 

rays spinous, all rays articulated ; pelvic fins w
ith asym

m
etical base, that of the 

ocular side longer than that of the blind side and extending forw
ard to the 

urohyal supported by a cartilaginous plate placed in advance of the cleithra, its 

anterior rays w
ell in advance of the first ray of the blind side.  M

outh term
inal 

w
ithout supplem

ental bones ; no teeth on palate ; vertebrae never less than 30 ; 

caudal vertebrae w
ith w

ell developed apophyses ; preopercular m
argin free ; 

low
er jaw

 generally prom
inent.  Low

er edge of the urohyal deeply em
arginate so 

that the bone appears forked ; nasal organ of the blind side near edge of head ; 

optic chiasm
a m

onom
orphic, the nerve of the right eye in sinistral form

s alw
ays 

dorsal: pectoral radial present ; one or tw
o postcleithra on each side ; ribs 

present ; eyes on left side (except in reversed specim
ens)..   The first neural 

spine absent ; urostyle fused w
ith hypural ; last neural and haem

al spines fused 

w
ith centrum

 (A
m

aoka, 1969).  
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E
ggs of B

othidae have a single, sm
all to m

oderate sized oil globule, are 

pelagic, round, have a narrow
 to m

oderate perivitelline space,  and hom
ogenous 

yolk.  In late stage eggs and new
ly hatched larvae the single oil globule usually 

is in the rear of the yolk m
ass  (A

hlstrom
, et al., 1984). 

The larvae of flat fishes are sym
m

etrical in early stages w
ith thin, laterally 

com
pressed body ; continuous m

edian fin folds w
ithout spinous rays ; the 

forw
ard extension of the dorsal fin over the skull to the level of the eye ; all rays 

articulated through a system
 of pterygiophores and baseosts ; caudal fin w

ith 17 

rays, of w
hich 15 are branched and borne on hypural plates ; pelvic fin w

ith six 

rays ; left pelvic fin radial asym
m

etrical in advanced larval stages w
ith its anterior 

rays in advance of the first ray of the right fin ; pelvic fin radials attached to the 

cleithra ;  a urohyal (sciatic portion, H
ensley, 1977) cartilaginous plate of K

yle 

(1913) 
and 

N
orm

an 
(1934) 

placed 
in 

advance 
of 

cleithra 
; 

presence 
of 

postcleithra on either side ; the pelvic fin com
plex consisting of a pair of ‘Y’ - 

shaped basipterygia attached to the posterior low
er m

iddle faces of the cleithra 

betw
een cleithral tips and pectoral fins on either side ;  to begin w

ith the com
plex 

differentiates as a cluster of chondrablasts (cells) w
hich transform

s into the 

dorsal, posterior and anterior cartilaginous basipterygial processes as larvae 

grow
.    The dorsal basipterygial processes serve to attach the basipterygia to 

the cleithra, the anterior basipterygial processes differentiate into the pelvic fin 

radials and the fins and the posterior basipterygial processes (cartilaginous pubic 

bar, K
yle, 1913) continue as extension from

 the dorsal basipterygial processes 

posteriorw
ards along the m

idventral line of the body w
all reaching up to the anal 

opening or before that.  The term
inal portion of the processes either end straight 

or get curved dorsalw
ards and m

ay bear spines either in the proxim
al portion or 

full length ; the spines m
ay or m

ay not be present in cleithra, urohyal or posterior 

basipterygial processes or in any one them
.  A

ll the aforesaid characters either 

singly or in com
bination w

ith other characters help to distinguish larvae of 

bothids from
 other flat fishes.  

A
hlstrom

 et al., (1984) have review
ed the literature on pleuronectiform

 

larvae and sum
m

arised the m
ain characters belonging to several fam

ilies and 

genera.  According to them
 bothid larvae are thin bodied to diaphanous, sparsely 

pigm
ented, and posses an elongate second dorsal ray.   S

pines m
ay appear on 
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urohyal, basipterygia, cleithra and epiotics. B
othid larvae reach relatively large 

size before m
etam

orphosis.  E
arly larval stages are often poorly represented in 

collections.  They have recognised tw
o subfam

ilies – Taeniopsettinae and 

B
othinae.  A

ll Taeinopsettinae genera have spines on epiotics urohyal, cleithra 

and basipterygials.  The second dorsal ray is m
oderately or slightly elongate.  

Larvae of B
othinae have ovate, round or elongate shape and lack epiotic 

spines.  E
ngyprosopon has num

erous urohyal and basipterygial spines and 

som
e species have spines on cleithra.  P

settina and G
ram

m
atobothus have 

urohyal and basipterygial spines.  Early larvae of P
settina have a hook-like 

projection 
on 

the 
low

er 
jaw

. 
 

C
rossorhom

bus 
and 

Lophonectes 
have 

basipterygial spines only.   O
thers do not have spines.  

The present account is confined to the larval stages belonging to the 

subfam
ily 

B
othinae 

because, 
the 

other 
subfam

ily 
Taeniopsettinae 

representatives w
ere not found in the collections taken during International 

Indian O
cean E

xpedition and N
aga E

xpedition.   Larvae belonging to the genera 

P
arabothus, C

rossorhom
bus, E

ngyprosopon, B
othus, A

sterorhom
bus, P

settina, 

A
rnoglossus, Laeops and C

hascanopsetta are described and discussed in the 

present account.  
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4.4
D

escriptions of larval stages and adults. 
1.

Parabothus polylepis  (A
lcock, 1889)

Larvae belonging to postflexion stages m
easuring 14.6 m

m
 S

L and 23.4 

m
m

 SL are available in the zooplankton collected during the
International Indian 

O
cean E

xpedition  (Figs. 1 A
, B

 ; Tables  1 a,  b). 

 
M

orphology : 

Larval 
body 

thin, 
transparent, 

laterally 
com

pressed 
alm

ost 
uniform

ly 

broad, leaf-like.  D
orsal and ventral body w

all runs alm
ost parallel except 

tow
ards the caudal region.  In 14.6 m

m
 S

L larvae, eyes are sym
m

etrical and 

black, the right one has started shifting and has reached the dorsal profile.  

M
outh sm

all, less than the diam
eter of the eye, jaw

s alm
ost equal w

ith num
erous 

teeth. A
lim

entary canal runs parallel to notochord to the level of seventh 

vertebral 
segm

ent 
form

s 
an 

elliptical 
coil 

placed 
at 

the 
posterior 

end 
of 

abdom
inal cavity, anus opens at the level of eighth vertebral segm

ent.  In 23.4 

m
m

 
S

L, 
rectal 

portion 
pushed 

forw
ards 

w
hereas 

the 
dorsal 

half 
rem

ains 

undistributed, causing a  characteristic bend in the intestinal loop tow
ards its 

m
iddle.  A

nus lies at the level of the sixth vertebral segm
ent and sw

im
 bladder 

occupies posterior dorsal aspect of abdom
en above intestinal loop. 

S
pines 

absent 
on 

the 
urohyal, 

cleithra 
and 

posterior 
basipterygial 

processes. 

 
Fin and supporting structures : 

M
edian fins continuous, dorsal fin extends over the skull reaching in front 

of the eye.  First dorsal ray very sm
all but the second is stout and long, 

supported by the first elongated dorsal pterygiophore.  First anal pterygiophore 

long and stout articulated to the long, broad haem
al spine of the first caudal 

vertebra, distal portion of pteyrgiophore is pushed forw
ards along w

ith the rectal 

portion of intestinal coil in 23.4 m
m

 S
L.  M

edian fin rays w
ell developed and 

ossified.  There are 92-94 dorsal and 72-73 anal fin rays. 

C
audal rays w

ell developed, of the 17 rays, three are borne on inferior 

hypural low
er, four on inferior hypural m

iddle, five on superior hypural m
iddle, 
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three on superior hypural upper, and tw
o rays borne directly by neural and 

haem
al processes of penultim

ate vertebra on either side.  E
pural fused w

ith 

superior hypural upper and does not bear any ray directly on it. 

P
ectoral fin retains the em

bryonic condition even in 23.4 m
m

 S
L larva.  

A
rising from

 the posterior ventral face of the cleithra, a pair of juxtaposed 

cartilaginous rods (dorsal basipterygial processes) betw
een pectoral fin and 

cleithral tips run obliquely dow
n, w

hich on reaching the level of cleithral tip 

continue as posterior basipterygial processes lying along the ventral body w
all.  

A
t a little distance below

 the cleithra basipterygial processes give out a forw
ard 

extension, the anterior basipterygial processes w
hich in turn becom

es the pelvic 

fin radial.  In 14.6 m
m

 S
L the anterior basipterygial processes (pelvic fin radials) 

retain the cartilaginous nature.  N
o rays are differentiated in the pelvic fin.  In 

23.4 m
m

 SL pelvic fin rays are w
ell differentiated.  Three anterior rays of the left 

pelvic fin lie in advance of right fin, fourth ray lies opposite the cleithral tip, 

posterior basipterygial processes lying along the ventral body w
all extend to the 

level of  ascending loop of intestinal coil in 23.4 m
m

 S
L. 

A
xial skeleton : 

V
ertebral segm

ents are w
ell differentiated in the posterior caudal portion 

in 14.6 m
m

 S
L larva, neural and haem

al processes of caudal region are w
ell 

developed, in the precaudal portion only haem
al arches are seen, vertebrae are 

clear in the anterior portion, in 23.4 m
m

 and ossification is seen in m
ost of them

. 

In the caudal region the centra have assum
ed dum

b-bell shape.  Tiny spines 

discernible caping the posterior six haem
al arches in 14.6 m

m
 in the precaudal 

region are converted into six haem
al processes in 23.4 m

m
 SL.  First neural arch 

is cartilaginous in 14.6 m
m

 but ossification is visible in 23.4 m
m

 ;  There are 10 + 

29-31 vertebrae including urostyle. 

 
The adult : 

D
epth of body 2 1/8 in the length of head 3 1/5 to 3 1/2. U

pper profile  of 

head a little notched in front of eyes.  D
iam

eter of eye  3 to 4 in length of head, 

and about 6 tim
es interorbital w

idth (m
ature o).  A

 blunt knob on the snout above 

the m
axillary.   M

axillary extending to a little beyond anterior edge of eye, length 

2 3/4  to 3 in that of head. 8 or 9 gill-rakers on low
er part of anterior arch. 82 to 
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85 scales in lateral line.  D
orsal 83.  A

nal 63-66.  P
ectoral of ocular side w

ith 11 

rays, length 1 1/2  to 1 2/3 in that of head.  B
row

nish ; a series of large dark rings 

at upper and low
er edges of body, inconspicuous in the larger specim

en ; tw
o 

dark blotches or ocelli at junction of straight and curved parts of lateral line, and 

a larger blotch on m
iddle of straight portion ; m

edian fins w
ith sm

all brow
n spots ; 

pectoral w
ith three indistinct brow

n cross-bars (N
orm

an, 1934). 

R
em

arks  : 

The larvae of P
arabothus can be distinguished from

 others in the broad 

leaf-like body w
hich is thin, in the presence of elongate dorsal fin ray at the 

anterior end of the dorsal fin, first tiny dorsal ray, urohyal in front of the cleithra, 

long asym
m

etrical left pelvic fin radial w
ith anterior three rays in advance of the 

right fin, and in the posterior basipterygial processes extending to the ascending 

loop of the intestinal coil.  These characters are shared by the larvae of 

P
arabothus and A

rnoglossus spp.  N
orm

an (1934) has reported that the adults 

ofP
arabothus are very close to A

rnoglossus and Bothus from
 w

hich P
arabothus 

can be distinguished by the shape of the body and the m
eristics.  In the larvae, 

parallel body profile is also m
et w

ith in A
. elongatus but not broad. The larvae of 

P
arabothus can be distinguished by the broad leaf like body, the characteristic 

bend in the intestinal loop tow
ards its m

iddle, late differentiation of pelvic fin rays 

and the m
eristics from

 A
. elongatus and also in the absence of extraordinarily 

elongate anterior dorsal fin ray at the anterior end. 

The adults are reported from
 the Indian O

cean.  The postflexion larvae of 

P
arabothus polylepis are described and reported for the first tim

e.  The absence 

of preflexion and flexion stages in the present series lim
it the detailed description 

of the larval form
s. 
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Fig. 1 -    P
arabothus polylepis A

 –14.6 m
m

 S
L  (from

 Lalitham
bika D

evi, 1986), 
                               B

 – A
dult (from

 N
orm

an, 1934). 
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Table  1 a -  Parabothus polylepis  - morphometrics, in mm  (Larval stages). 
Stations Body Right Stage Snout to Head Snout Eye Body depth at Caudal Peduncle Snout to origin 

Length Eye Anus Length Length Width Height Pectoral 
fin base 

Anus Depth Length of pelvic fin 

Ki  707 14.6   SL Symm

etrical

Post 

flexion 

5.40 3.50 0.85 0.62 0.65 3.74 4.97 1.47 0.66 2.86 

AB 22 23.4    “ Migra

ting 

“ 6.90 5.80 1.44 1.15 1.32 8.48 9.41 3.32 1.22 2.74 

              

Table 1 b. Parabothus polylepis - meristics (Larval stages). 
Stations Size Stage Notochord Right Fin Rays Vertebrae 

(mm) Eye Dorsal Anal Caudal Left 
Pelvic 

Precaudal Caudal Total 

            
Ki 707 14.6  SL Post 

flexion 
Flexed Symm

etrical 
92 72 17 -- 10 31 41 

            
            

AB  22  23.4  “ “ “ Migra 
ting 

94 73 17 3+3 10 29 39 
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2.
C

rossorhom
bus valde – rostratus  (A

lcock, 1890) 
Larval form

s ranging from
 6.0 m

m
 S

L to 12.9 m
m

 S
L are found in the IIO

E
 

and N
aga E

xpedition  zooplankton collections.  O
nly postflexion stages are 

available in these collections (Figs. 2 A
, B ; Tables 2 a, b). 

 
M

orphology  : 

Larval body thin, translucent, sym
m

etrical and ovoid.  E
yes black, rem

ain 

sym
m

etrical even in the largest specim
en in the collections.  Jaw

s carry sm
all 

teeth, anterior portion of the alim
entary canal runs alm

ost parallel to the vertebral 

colum
n up to the level of the 7

th vertebral segm
ent, thereafter runs dow

n m
aking 

a single elliptical coil.  In the largest specim
en available in the collection, anus 

opens 
at 

the 
level 

of 
the 

5
th 

vertebral 
segm

ent, 
liver 

not 
m

assive 
as 

in 

E
ngyprosopon, B

othus, P
settina and A

rnoglossus spp., its dorsoventral axis is 

tw
ice the anteroposterior axis along the greatest w

idth, ventral portion tapers and 

is placed below
 the intestinal coil.  S

w
im

 bladder occupies the space betw
een 8

th

and 10
th vertebral segm

ents, and does not appear to push the alim
entary canal 

dow
n as is seen in som

e species. 

S
pines are found only on the left ram

us of the posterior basipteygial 

processes and are few
 in num

ber, these get reduced in size tow
ards distal end. 

 
Fin and supporting structures : 

M
edian fins continuous, forw

ard extension of the dorsal fin fold has 

reached up to level of snout but is not fused w
ith the cranium

, tiny first dorsal ray 

is discernible in 6.0 m
m

 S
L in w

hich the full com
plem

ent of the m
edian rays, 

characteristic of the species are found.  D
orsal fin has 82-89 rays and the anal 

fin 62-68, second elongated dorsal ray so characteristic of bothids is hardly 

distinguishable even in the earliest larva available.  S
eventeen caudal fin rays 

occur and are distributed on hypural plates as follow
s: inferior hypural low

er 3, 

inferior hypural m
iddle 4, superior hypural m

iddle 5, superior hypural upper 3 and 

one ray each on neural and haem
al processes of the penultim

ate vertebra. 

P
elvic fin radial, fin rays and posterior basipterygial processes are w

ell 

differentiated in 6.0 m
m

 S
L, pelvic fin radial of the left side longer than that of the 
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right and three left pelvic fin rays occur in advance of the right fin.  In 8.9 m
m

 S
L 

larvae, fourth pelvic fin ray lies opposite the tip of the cleithra.  Posterior 

basipterygial processes lie along the ventral aspect of the abdom
inal w

all, distal 

extrem
ity of the left ram

us tapers and reaches alm
ost up to the m

iddle of the 

intestinal loop, w
hile that of the right ram

us before reaching the level of the distal 

end  of the left ram
us curves dorsalw

ards and forw
ards and stops in front of the 

tip of the liver. 

 
A

xial skeleton  : 

In the absence of preflexion and flexion stages, it w
as not possible to 

study the progress of ossification in detail. In 6.0 m
m

 larvae, vertebral segm
ents 

are clearly m
arked, neural processes are bony, haem

al processes of the caudal 

region are also bony, spines of the pre-caudal haem
al arches are reduced in the 

last three, fairly w
ell developed in the preceding three, absent in others.  First 

neural arch rem
ains cartilaginous even in the largest specim

en of the present 

collection. The num
ber of vertebrae ranges from

 10+24-26  including urostyle. 

 
The adult : 

D
epth of body 1 4/5 to tw

ice in the length, length of head 3 2/3 to a little 

m
ore than 4.  S

nout shorter than eye, diam
eter of w

hich is 3 1/3 to 3 3/5 in 

length of head; each eye w
ith a broad m

em
branous flap in the m

ale; interorbital  

w
idth 1 1/3  to 1 2/5 tim

es (   ) or 3/5 to 1 1/6  tim
es (  ) diam

eter of eye; anterior 

edge of upper eye above m
iddle or posterior part of low

er. M
ale w

ith a strong 

spine on the snout and som
e sm

aller spines on orbital m
argins.  M

axillary 

extending to below
 anterior edge of eye, length 3 2/3 to nearly 4 in that of head.  

5 to 7 gill-rakers on low
er part of anterior arch.  48 to 61 scales in lateral line.  

D
orsal 79-89.  A

nal (61) 63-74.  P
ectoral of ocualr side  w

ith 10 or 11 rays, the 

upper ray prolonged and filam
entous in the m

ature m
ale;  length 1 1/4 to 1 3/4  

tim
es (  ) or 3/4 to 7/8 (   ) that of head.  G

reyish brow
n, w

ith darker spots and 

blotches, of w
hich a row

 near upper and low
er edges of body and 2 or 3 larger 

ones on lateral line are usually m
ost prom

inent; m
ale som

etim
es w

ith sm
all dark 

or bluish spots on head in front of interorbital space; m
edian fins spotted w

ith 

darker; hinder part of caudal w
ith a broad blackish band (N

orm
an, 1934). 



47

R
em

arks  :   

It w
as not possible to study the sequence of form

ation of various system
s 

because of the absence of preflexion and flexion stages in the collections.  The 

post flexion stages of C
rossorhorm

bus valde-rostratus can be distinguished from
 

other bothids in the presence of spines only on the left ram
us of the posterior 

basipterygial processes and the absence on the cleithra and urohyal (Sciatic 

portion).  The m
eristics and m

orphom
etrics agree w

ith those of adults.  The 

adults are reported from
 the Indian O

cean. Lalitham
bika D

evi (1989 b) has 

described and reported for the first tim
e the post larval stages of C

rossorhom
bus 

valde-rostratus, from
 the Indian O

cean and adjacent w
aters. 



48

Fig. 2 - C
rossorhom

bus valde-rostratus, A – 8.8 m
m

 SL, B
 – A

dult  
 (from

 Lalitham
bika D

evi, 1986). 
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Table  2 a -  Crossorhombus valde-rostratus - morphometrics, in mm (Larval stages). 

Stations Body Right Stage Snout to Head Snout Eye Body depth at Caudal Peduncle Snout to origin 
Length Eye Anus Length Length Width Height Pectoral  fin 

base 
Anus  Depth Length of pelvic fin 

S8-23B 6.0  SL Symm
etrical 

Post
flexion 

2.10 2.00 0.63 0.35 0.35 3.80 3.80 0.84 0.32 1.00 

“ 6.9     “ “ “ 2.30 2.40 1.29 0.39 0.40 4.10 4.20 1.06 0.43 1.30 

Ki 407 8.0     “ “ “ 2.50 2.20 0.97 0.50 0.55 4.50 4.40 1.00 0.42 0.80 

S10-7 8.9     “ “ “ 2.40 2.40 1.09 0.45 0.48 5.90 5.90 1.70 0.68 0.80 

S11C-100 9.8     “ “ “ 2.50 2.50 1.16 0.45 0.48 6.20 6.20 2.00 0.64 0.80 

Di 5514 10.2    “ “ “ 2.50 2.20 1.09 0.48 0.53 6.70 6.50 2.10 0.68 0.80 

S11C-34 12.2    “ “ “ 3.10 3.30 1.29 0.58 0.64 8.10 7.90 2.50 1.09 0.90 

S11C-53 12.9    “ “ “ 3.10 3.20 1.29 0.58 0.61 8.80 8.30 2.80 1.00 1.00 

Table 2 b - Crossorhombus valde-rostratus - meristics (Larval stages). 
Stations Size Stage Notochord Right Fin Rays Vertebrae Spines 

(mm) Eye Dorsal Anal Caudal Left 
Pelvic 

Precaudal Caudal Total Urohyal Cleithra Posterior 
basipterygial 

               
S8-23B   6.0  SL Post 

flexion 
Flexed Symm

etrical
85 66 17 3+3 10 26 36 0 0 3 

               
“   6.9   “ “ “ “ 89 66 17 “ 10 26 36 0 0 4 
               

Di-5505   8.1   “ “ “ “ 86 68 17 “ 10 26 36 0 0 3 
               

Di-5543   9.2   “ “ “ “ 85 66 17 “ 10 26 36 0 0 6 
               

S11C-80 10.8   “ “ “ “ 86 64 17 “ 10 24 34 0 0 6 
               

S11C-34 12.2   “ “ “ “ 82 62 17 “ 10 24 34 0 0 6 
               

S11C-53 12.9   “ “ “ “ 84 64 17 “ 10 25 35 0 0 8 
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3.
C

rossorhom
bus azureus  (A

lcock,  1889) 
Larval form

s ranging from
 7.5 m

m
 S

L to 18.8 m
m

 S
L are found in the 

plankton collections taken during the IIO
E

 and N
aga E

xpedition. The plankton 

sam
ples contained only postflexion stages (Figs. 3 A

, B
 ; Tables  3 a,  b). 

 
M

orphology  : 

Larval body thin, sym
m

etrical, ovoid and translucent  in early post flexion 

stages.  In advanced form
s the body gets m

ore elongated. E
yes black and 

sym
m

etrical, no sign of m
igration even in largest specim

ens. Jaw
s equal and 

carry sm
all teeth, anterior portion of the alim

entary canal runs parallel to 

notochord only for a very short distance and then runs dow
n obliquely, intestinal 

coil elliptical and placed at the posterior ventral aspect of  abdom
inal cavity, 

rectal portion pushed forw
ards and anus opens at the level of fifth vertebral 

segm
ent in largest specim

ens.  Liver not m
assive as in E

ngyprosopon, B
othus, 

P
settina and A

rnoglossus spp., its dorso-ventral axis m
ore than tw

ice the 

anterio-posterior axis.  S
w

im
 bladder occupies the space betw

een eighth and 

tenth vertebral segm
ents and does not seem

 to interfere w
ith the orientation of 

intestinal loop. 

 S
pines occur only on left ram

us of posterior basipterygial processes, less 

in num
ber w

hen com
pared to m

any other species, they decreases in prom
inence 

and in size posteriorly.  A
 sm

all spinous process present on urohyal at its 

anterior end, near the notch up to w
hich the left ventral fin radial extends. 

Fin and supporting structures :  

Forw
ard extension of dorsal fin fold has reached up to the snout and is 

not fused w
ith ethm

oidal region of cranium
.  E

longated ray is shorter than in 

other species and can be distinguished only w
ith difficulty from

 the rem
aining 

rays in postflexion stages beyond 11.2 m
m

 S
L.  First ray is tiny and discernible 

even in the sm
allest larvae (7.5 m

m
 S

L).  Full com
plem

ent of m
edian and caudal 

fin rays found in 7.5 m
m

 S
L larvae and above.  82-92 dorsal and 61-73 anal 

rays. O
f the 17 caudal rays, three are borne on inferior hypural low

er, four on 

inferior hypural m
iddle, five on superior hypural m

iddle, three on superior hypural 
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upper and one ray each on either side borne directly by neural and haem
al 

processes of vertebrae just in front of urostyle. 

P
elvic fin radials, rays and posterior basipterygial processes are w

ell 

differentiated in 7.5 m
m

 S
L larvae, left pelvic fin radial longer than the right and 

three rays of left lie in advance of that of right fin.  In 13.8 m
m

 S
L larvae, fourth 

pelvic fin ray lies opposite cleithral tip.  Left ram
us of posterior basipterygial 

processes extend up to m
iddle level of intestinal loop w

here it tapers, right ram
us 

before reaching term
inal portion of left, curves like a tendril and stops in front of 

the liver. 

 
A

xial skeleton : 

S
ince no preflexion and flexion stages are available, the stages at w

hich 

the notochord gets segm
ented into vertebrae are not described.  10 precaudal 

and 26 caudal vertebrae present including urostyle, in 7.5 m
m

 S
L larva.  N

eural 

processes of precaudal and caudal region and the haem
al processes of the 

caudal region are distinguishable in 7.5 m
m

 S
L larvae, haem

al processes of 

precaudal region are sm
all in last three vertebrae, fairly large in seventh, sixth 

and fifth, but in advanced stages haem
al spines are of the sam

e size, but not 

traceable in the first four, how
ever, arches are found except in the first vertebrae.  

C
entra of vertebrae are also distinguishable in 7.5 m

m
 S

L larvae and ossification 

though com
m

enced in 11.0 m
m

 S
L,  is not com

pleted even in 18.8 m
m

 SL.  First 

neural arch rem
ains cartilaginous even in the largest specim

en (18.8 m
m

 S
L). 

 
The adult : 

V
ery close to the preceding species. D

epth of body nearly tw
ice in the 

length, length of head 3 1/2  to 4.  D
iam

eter of eye 3 1/5 to 3 2/3 in length of 

head; m
em

branous flap in m
ale m

uch sm
aller; inter orbital w

idth 2/3 to 1 1/4  

tim
es (  ) or 1/6  to 4/5 (   ) diam

eter of eye; anterior edge of upper eye above 

m
iddle or anterior part of low

er. M
axillary extending to below

 anterior edge of 

eye or a little beyond, length 3 3/5 to 3 4/5 in that of head.  5 or 6 gill- rakers on 

low
er part of anterior arch. 52 to 57 scales in lateral line.  D

orsal 84-90.  A
nal 64-

73. P
ectoral of ocular side w

ith 11 or 12 rays, the upper  ray not prolonged in the 

m
ale ; length 2/3 to 3/4  that of head.  G

reyish or brow
nish, variously spotted and 

blotched w
ith paler, and darker; generally one, tw

o or m
ore dark blotches on 



52

lateral line;  m
ale som

etim
es w

ith tw
o or m

ore series of dark spots  (blue in life) 

on head in front of  interorbital space; m
edian fins w

ith dark brow
n or blackish 

spots and blotches, caudal often w
ith a broad blackish band across its hinder 

part and a sim
ilar but less distinct band at its base (N

orm
an, 1934). 

 
R

em
arks  : 

As in the case of C
. valde-rostratus, the sequence of developm

ent of 

various structures could not be studied because of the absence of preflexion and 

flexion stages.  The larvae of C
. azureus resem

ble very closely w
ith those C

.

valde-rostratus in alm
ost all aspects including the m

eristics and general shape. 

N
everthless, that larvae of C

. azureus can be distinguished from
 C

. valde-

rostratus in the presence of a tiny spinuous processes on the urohyal at its 

anterior end.  The adults of the species are reported from
 Indian O

cean.  The 

postlarval stages of C
. azureus are described and reported for the first tim

e from
 

Indian O
cean and adjacent w

aters by  Lalitham
bika D

evi (1989 b). 



53

Fig. 3 - C
rossorhom

bus azureus, A
 – 12.4 m

m
 S

L, B
 – A

dult  
             (from

 Lalitham
bika D

evi, 1986). 
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Table  3 a - Crossorhombus azureus - morphometrics, in mm (Larval stages).
Stations Body Right Stage Snout to Head Snout Eye Body depth at Caudal Peduncle Snout to origin 

Length Eye Anus Length Length Width Height Pectoral 
fin base 

Anus  Depth Length of pelvic fin 

S4 – 8    7.5  SL Symmet
rical 

Post 
flexion 

2.20 2.20 0.90 0.48 0.53 4.90 4.90 1.60 0.67 0.64 

Ki  363   9.2    “ “ “ 2.50 2.70 1.19 0.48 0.58 6.20 6.10 1.70 0.68 0.80 
OS  4 10.4    “ “ “ 2.70 2.90 1.14 0.55 0.61 6.90 6.70 2.20 0.81 1.00 
S1IC-46 11.2    “ “ “ 2.60 2.90 1.24 0.52 0.55 7.80 7.40 2.50 0.93 1.10 
S11C-80 12.3    “ “ “ 2.80 2.90 1.19 0.55 0.55 8.30 8.10 2.50 0.97 1.10 
SIIC-53 13.5    “ “ “ 2.70 2.80 1.13 0.58 0.61 8.80 8.90 2.80 1.01 0.80 
NH – 40 14.8    “ “ “ 3.60 3.40 1.40 0.58 0.62 11.10 11.10  1.32 0.90 
DMI/57A/64 15.8    “ “ “ 3.10 3.80 1.29 0.61 0.71 9.80 9.30 3.40 1.21 0.70 
Di 5508 17.0    “ “ “ 3.90 4.50 1.70 0.64 0.64 10.50 11.00 3.70 1.21 0.90 
Pi  20 18.0    “ “ “ 4.70 4.30 1.60 0.87 0.87 9.80 9.90 3.50 1.33 1.30 
              

Table  3 b-  Crossorhombus azureus - meristics (Larval stages). 
Stations Size Stage Notochord Right Fin Rays Vertebrae Spines 

(mm) Eye Dorsal Anal Caudal Left 
Pelvic 

Precaudal Caudal Total Urohyal Cleithra Posterior 
basipterygial 

               
S4-8    7.5  SL Post 

flexion 
Flexed Symme 

tical
86 63 17 3+3 10 26 36 1 0 6 

S4-6 8.9   “ “ “ “ 87 68 17 “ 10 27 37 1 0 6 
Ki-363  9.2   “ “ “ “ 85 67 17 “ 10 26 36 1 0 5 
S11C-90 9.8    “ “ “ “ 86 61 17 “ 10 26 36 1 0 7 
S11C-53  11.0   “ “ “ “ 82 63 17 “ 10 25 35 1 0 10 
S4-6  12.6   “ “ “ “ 90 70 17 “ 10 26 36 1 0 9 
    “  13.5   “ “ “ “ 92 72 17 “ 10 26 36 1 0 7 
Dm1/57A/64  15.8   “ “ “ “ 86 68 17 “ 10 25 35 1 0 6 
Di – 6608  17.0   “ “ “ “ 92 73 17 “ 10 26 36 1 0 4+ 
Pi – 20  18.0   “ “ “ “ 90 67 17 “ 10 26 36 1 0 7 
Na – 143  18.8   “ “ “ “ 89 67 17 “ 10 26 36 1 0 7 
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D
iscussion  

The larval form
s contained in the IIO

E
 and N

aga E
xpedition plankton 

sam
ples described herein possess the general characters shared by the bothid 

larvae.  A
bsence of preflexion and flexion stages in the plankton collections lim

its 

details of characters useful in identifying early larval form
s.  H

ow
ever, the 

restriction of spines to the posterior basipterygial processes, and their absence 

on cleithra and urohyal, the short length of the elongated dorsal ray at the 

anterior end of the dorsal in, the m
eristics as w

ell as general shape of the 

postlarval body help to place the larval stages described here under the genus 

C
rossorhom

bus.

 
The presence of tiny spinous process at the anterior end of the urohyal 

(sciatic portion) near its notch in C
. azureus together w

ith the m
eristics provide 

som
e clue to distinguish them

 from
 C

. valde-rostratus.

O
chiai and A

m
aoka (1963) described three postlarval form

s of C
. valde-

rostratus ranging from
 16.0 to 17.5 m

m
 from

 Japanese w
aters.  From

 their 

description it is seen that spines are present on the urohyal, cleithra and 

posterior basipterygial processes.  P
ertseva-O

stroum
ova (1965) has described 

larval stages ranging from
 2.90 to 13.14 m

m
 and placed them

 under C
. azureus.

The descriptions as w
ell as figures published on these larval form

s reveal that 

spines are present on urohyal, cleithra and posterior basipterygial processes.  

The present observations on the larval characteristics of C
rossorhom

bus species 

from
 the Indian O

cean, S
outh C

hina S
ea and G

ulf of Thailand have been 

confirm
ed by   D

r. A
hlstrom

 (personal discussions, 1977) w
ho has exam

ined the 

larval m
aterials critically.  The larval form

s described by O
chiai and A

m
aoka 

(1963) as w
ell as P

ertseva-O
struoum

ova (1965) m
ay therefore be referable to 

E
ngyprosopon spp. and not to C

rossorhom
bus spp. 

A
m

aoka 
(1969) 

has 
stated 

that 
even 

though 
C

. 
valde-rostratus 

is 

synonym
ised 

w
ith 

C
. 

kobensis 
(E

ngyprosopon 
kobensis, 

H
ubbs, 

1915) 
by 

N
orm

an (1934), the specim
ens of C

. kobensis from
 Japanese w

aters differ from
 

C
. valde-rostratus collected from

 w
aters off S

ri Lanka and E
ast A

frica.  A
m

aoka 

(1969) has also reported that C
. azureus obtained from

 S
ri Lanka and S

outh 

E
astern Indian w

aters resem
ble closely w

ith C
. kanekonis from

 Japan w
aters. 
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B
ut he is of the view

 that these tw
o species are separable from

 each other in 

adult characteristics.  The adults of C
. valde-rostratus  and  C

. azureus are 

recorded from
 Indian w

aters.  The larvae of these species are described and 

reported for the first tim
e by Lalitham

bika D
evi, (1989 b). 
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4.       Engyprosopon cocosensis (B
leeker, 1855) 

Larvae of E
ngyprosopon cocosensis are found in the plankton collections 

of IIO
E

, N
aga E

xpedition and random
 sam

ples from
 Laccadive Sea from

 

preflexion to postflexion stages (3.5 m
m

 N
L to 13.7 m

m
 S

L (Figs. 4 A
, B

, C
, D

  ; 

Tables  4 a,  b, c &
 25). 

 
M

orphology : 

Larvae of E
ngyprosopon cocosensis have thin laterally com

pressed body, 

sym
m

etrical in early stages, are m
ostly diaphanous. E

yes have black pigm
ents 

and have m
ore height (dorso-ventral diam

eter) than w
idth (artero-posterior). 

R
ight eye show

s signs of m
igration to left side in larvae m

easuring 11.1 m
m

 S
L  

and above, but  not com
pleted even in 13.7 m

m
 S

L larva in w
hich right eye has 

m
oved a distance equal to half the diam

eter of the eye tow
ards the dorsal side.  

S
w

im
 bladder is present, occupying space betw

een eighth and ninth vertebral 

segm
ent in the earliest stage and increases in size to occupy the space betw

een 

eighth and tenth vertebral segm
ents as the larvae grow

.  Liver m
assive, the 

dorso-ventral axis of w
hich is greater than the anteroposterior axis.  A

lim
entary 

canal is a single, m
ore or less elliptical coil, placed vertically at posterior end of 

abdom
inal cavity in early stages becom

ing obliquely placed in 12.9 m
m

 onw
ards.  

A
nus opens at the 10

th vertebral segm
ent in early stages but pushed forw

ards 

later to open at the eighth vertebral segm
ent, thus reducing the snout-anus 

length in post-larval stages  (Table  4 a) . 

D
istinct spines occur on the urohyal (sciatic portion), cleithra and posterior 

basipterygial processes w
hich increase both in num

ber and size tow
ards post 

flexion stages.   O
f the flat fish larvae so far exam

ined, this species possesses 

m
axim

um
 num

ber of spines on the urohyal and posterior basipterygial processes 

(Lalitham
bika D

evi, 1986).  S
pines on the urohyal are of even size w

hereas 

those of posterior basipterygial processes becom
es sm

all and feeble tow
ards 

posterior end.  P
osterior basipterygial processes (Figs. 4 A

, B
, C

) on reaching 

the ascending loop of alim
entary canal curves dorsalw

ards but does not end in a 

spinous process as seen in E
. grandisquam

is and E
. xenandrus.  A

ccording to 

Ahlstrom
 

(Personal 
discussions) 

this 
is 

the 
typical 

posterior 
basipterygial 

processes found in the larvae of E
ngyprosopon species.  
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R
elative snout length, snout – anus length and snout - pelvic fin base 

length increase from
 preflexion to flexion stages and thereafter decreases (Table 

25).  D
ecrease is m

arginal in snout length, but considerable in the other tw
o.  

R
elative body depth at pectoral fin base and depth at anus decrease from

 

preflexion to flexion stages, but increase in the subsequent stages.   R
elative 

head length, eye-height and eye w
idth how

ever, decrease gradually tow
ards 

post-flexion stages. 

Fin and supporting structures : 

D
orsal and anal fin ray form

ations are seen in larvae 3.5 m
m

 N
L, the 

earliest stage available in the collections.  In this stage, besides the anterior 

elongated dorsal ray, a few
 m

ore rays are discernible in m
iddle portion of m

edian 

fin folds.  P
terygiophores, how

ever, are not differentiated in 3.5 m
m

 N
L.  Full 

com
plem

ent of m
edian fin rays is seen in larvae of about 6.5 m

m
 S

L w
hen  first 

tiny dorsal ray is also differentiated.  Tiny dorsal ray is articulated to a sm
all 

forw
ardly directed anterior ram

us of the first long, stout dorsal pterygiophore.  

This pterygiophore also supports the anterior half of baseost of third dorsal ray.  

First long, stout anal pterygiophore is seen in 4.7 m
m

 N
L articulated to anterior 

face 
of 

haem
al 

arch 
of 

first 
caudal 

vertebrae. 
In 

m
any 

species 
the 

pterygiophores differentiate earlier to fin rays. B
ut in E

. cocosensis the rays 

along m
edian fin folds differentiate earlier than pterygiophores.  Thus,  rays are 

found 
w

hen 
larvae 

m
easure 

3.5 
m

m
 

N
L 

w
hereas 

pterygiophores 
are 

not 

discernible even in 4.7 m
m

 N
L larvae.  They appear at the  anterior end of the 

anal fin fold but not to the sam
e extend in dorsal fin fold of 5.0 m

m
 N

L larvae.   

61 dorsal and 36 anal rays present in 4.7 m
m

 N
L larvae.  P

terygiophores are 

articulated to neural and haem
al processes.  B

aseosts are also differentiated in 

5.0 m
m

 N
L. Last tw

o vertebrae are peculiar in m
ost of the flat fish larvae in that 

the neural and haem
al arches (processes) are stout and long and reach up to 

the body w
all and also in that they do not have any articulating pterygiophore.  

M
edian fin rays range from

 74-88 in the dorsal and 57-65 in the anal  (Table 5b). 

C
audal fin rays start differentiating earlier than ural cartilages, a condition 

referred to as “early caudal form
ation” (E

C
F) w

hich is characteristic of E
.

cocosensis. A
t this stage the term

inal portion of notochord (urostyle) rem
ains 
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straight.  Three caudal rays occur in 4.7 m
m

 N
L larvae and one m

ore is added in 

5.0 m
m

 N
L (E

C
F).  U

ral cartilages start differentiating at this stage, inferior 

hypural m
iddle is the first to differentiate.  In 5.0 m

m
 N

L (early flexion, E
FL) 

larvae even though the inferior hypural m
iddle and superior hypural m

iddle are 

seen, the form
er is m

ore distinct and the four caudal rays differentiated by this 

tim
e are articulated to the inferior hypural m

iddle.  N
ext three rays developed in 

5.4 m
m

 N
L larvae are articulated to the superior hypural m

iddle.  In 5.6 m
m

 S
L 

larvae five rays are seen in the superior hypural m
iddle, 3 rays on inferior 

hypural  low
er and three rays on superior hypural upper.   Full com

plem
ent of fin 

rays are seen in 6.0 m
m

 S
L form

ed by the addition of tw
o m

ore rays  one on 

either side.  These tw
o rays are carried directly by the neural and haem

al arches 

(P
rocesses) 

of 
the 

penultim
ate 

vertebra 
(the 

vertebra 
just 

anterior 
to 

the 

urostyle).  D
orsal m

ost ray associated w
ith neural arch is the last to develope. 

M
edian 

fin 
rays 

are 
articulated 

through 
a 

system
 

of 
baseosts 

and 

pterygiophores 
to 

the 
neural 

and 
haem

al 
processes. 

 
E

pural 
com

ponent  

discernible 
as 

a 
patch 

of 
cells 

in 
early 

flexion 
stages 

(5.0 
m

m
 

N
L) 

is 

differentiated during the m
idflexion stages (5.3 m

m
 N

L) but does not support any 

of the caudal rays.  In  postflexion stages, epural is seen fused distally to 

superior hypural upper.  Term
inal portion of the notochord projecting out beyond 

the periphery of the caudal fin  to a short stem
, the ural centrum

 in 5.6 m
m

 S
L.  

The caudal fin rays are brought to the term
inal position by flexion of the 

notochord induced by the hypural cartilages w
hich takes place betw

een 5.0 m
m

 

N
L and 5.6 m

m
 S

L.

O
f the paired fins, pectoral fin bud gets differentiated earlier than pelvic 

fin.  In m
ost of the telecosts pectoral fin bud appears even before the eggs are 

hatched, but rem
ains unrayed throughout the larval life.  In flat fishes, pectoral fin 

rays w
herever they are present differentiate only after m

etam
orphosis. P

ectoral 

girdle is the first supporting skeleton to get differentiated and ossified. 

P
elvic fin rudim

ent is differentiated in 3.5 m
m

 N
L, its radial first appears 

as a pack of cells in the m
iddle anterior portion of basipterygial processes in 4.7 

m
m

 N
L w

hich later becom
es the anterior basipterygial processes.    Posterior 

basipterygial processes extend posterior-w
ards as larval life advances and 
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border the ventral body w
all and reach upto the level of the ascending loop of the 

intestinal coil and curve dorsalw
ards and stop just near the ventral tip of the liver.  

P
elvic fin proper is seen as a rudim

ent in 5.0 m
m

 N
L and in 5.6 m

m
 S

L it gets 

transform
ed into a cartilaginous rod – the anterior basipterygial process.  A

t this 

stage, pelvic fin ray rudim
ents are also differentiated.   In 6.5 m

m
 S

L larvae, the 

rays are differentiated, but they do not extend beyond the level of the body 

m
argin.  A

nterior portion of  basipterygial process of the left side extends further 

forw
ards and in 8.1 m

m
 SL, the pelvic fin of left side becom

es asym
m

etrical and 

three of the rays of the left fin are in advance of the right fin.  D
istal end of left 

radial reaches upto the level of posterior-m
ost spine of urohyal, the forw

ard 

extension of  left fin radial continues and in 13.7 m
m

 SL, its distal end has 

reached up to level of the fifth spine of urohyal near its posterior end. 

A
xial skeletion

In the axial skeleton, notochord rem
ains unsegm

ented and vacuolated in 

3.5 m
m

 N
L, but neural and haem

al spines are differentiated in anterior third of 

the body (the arches and spines together constitute the processes),  first neural 

arch is differentiated only in 5.0 m
m

 (early flexion) N
L (Table  5c).  The first 

dorsal pterygiophore is very w
ell developed, grow

s forw
ards over the skull and 

supports the elongated dorsal ray, from
 very early stages.  In the precaudal 

region, only haem
al arches are differentiated but not the spines, but in the 

caudal region both arches and spines are differentiated in the anterior portion in 

3.5 m
m

 N
L.  N

um
ber of neural and haem

al processes increases and full 

com
plem

ent is form
ed in the flexion stages.   H

aem
al arches of the first vertebra 

are lacking, those of next tw
o to three have only arches,  last tw

o or three have 

only reduced spines and those in betw
een, have significantly w

ell developed 

spines. R
eduction in size of haem

al spines in the last few
 precaudal vertebrae 

m
ay be to accom

m
odate the sw

im
 bladder.   Last tw

o vertebrae have only 

arches and no spines even in the latest stages, of these the last one supports a 

ray each of the caudal fin com
plem

ent directly. 

O
ssification w

as noticed in the neural and haem
al spines from

 the very 

early stages,  but centra and arches ossify only later.  In 9.9 m
m

 S
L, the centra 

are dum
b-bell shaped and bony, first neural arch rem

ains cartilaginous  in 12.2 



61

m
m

 S
L, w

hile the other arches have becom
e ossified except at their bases.  The 

num
ber of vertebrae ranges from

 10+23-26 including urosytle (Table 4b). 

 
The adult  : 

D
epth of body a little m

ore than tw
ice in the length, length of head 3 1/2 to 

3 3/4 .  S
nout shorter than eye, diam

eter of w
hich is 3 to 3 1/3 in  length of head; 

interorbital space concave, w
idth 1/5 to 1/3 (  ) or 1/8 to 1/4 ( ) diam

eter of eye; 

anterior m
argins of eyes level or low

er a little in advance of upper.  A
 short spine 

on the snout in the m
ale.  M

axillary extending to below
 m

iddle of eye or not quite 

as far,  length 2 1/5 to 2 2/5 in that of head.  Teeth uniserial; som
e enlarged 

canines anteriorly.  5 to 7 short, pointed gill-rakers on low
er part of anterior arch.  

A
bout 45 scales in lateral line.  D

orsal  77-84.  A
nal  56-63 (Fig. 4 D

).  P
ectoral 

of ocular side w
ith 11 or 12 rays, the upper ray prolonged in the m

ale, length 3/4 

to 4/5 that of head.  B
row

nish, w
ith traces of som

e paler areas, and w
ith som

e 

black spots and blotches; m
edian fins w

ith sm
all dark spots; pectoral w

ith dusky 

cross-bars (N
orm

an, 1934). 

 
R

em
arks : 

The 
larvae 

of 
E

ngyprosopon 
cocosensis 

posses 
spines 

on 
urohyal, 

cleithra and posterior basipterygial processes. The num
ber of spines are m

ore 

on the urohyal and posterior basipterygial processes than in any other species 

under the genus.  In the larvae so far exam
ined m

ore than 20 spines w
ere found 

in the posterior basipterygial processes.  This processes reach up to the level of 

the ascending loop of the intestinal coil, then get curved dorsal-w
ards, beneath 

the loops and the tips lie em
bedded in the abdom

inal w
all near to the ventral tip 

of 
the 

liver. 
 

A
hlstrom

 
has 

 
suggested 

that 
this 

is 
the 

typical 
posterior 

basipterygial processes of the genus  E
ngyprosopon.  In this species, the 

m
edian fin rays appear in 3.5 m

m
 larvae but the pterygiophores are not w

ell 

differentiated even in 4.7 m
m

 N
L except the first long pterygiophore situated 

along the roof of the skull carrying the elongated dorsal ray.  In the caudal fin fold 

also the caudal rays are differentiated prior to the form
ation of the hypurals.  

H
ence 

an 
“early 

caudal 
form

ation” 
stage 

prior 
to 

the 
flexion 

stage 
is 

characteristic of this species.  The num
ber of fin rays tally w

ith those of the 

adults.  The adults are reported from
 the Indian O

cean.  B
ut the larvae of this 

species are reported and described for the first tim
e.      
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Fig. 4 - E
ngyprosopon cocosensis, A

 – 4.7 m
m

 N
L, B

-5.4m
m

 N
L, C

-12.9m
m

 S
L,  

 D
 -A

dult. (from
 Lalitham

bika D
evi, 1986).   
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Table 4 a -  Engyprosopon cocosensis - morphometrics,  in  mm (Larval stages within broken lines indicate notochord flexion). 

        
Stations Body Right Stage Snout to Head Snout Eye Body depth at Caudal Peduncle Snout to origin 

Length Eye Anus Length Length Width Height Pectoral fin 
base 

anus Depth Length of pelvic fin 

SIIB-91   4.5  NL Symm
etrical

Preflexion 2.0 1.3 0.45 0.35 0.42 2.3 2.0 - - 1.0 

S6-34   4.7  “ “ Early 
caudal 

formation 

2.4 1.4 0.45 0.39 0.42 2.1 2.0 - - 1.1 

SIIB-91   4.9  “ “ Early 
flexion 

2.4 1.4 0.52 0.31 0.37 2.1 1.9 - - 1.3 

S6-39   5.0  “ “ “ 2.5 1.4 0.47 0.39 0.45 2.0 2.0 - - 1.3 
S6-15   5.3  “ “ Mid flexion 2.6 1.6 0.60 0.42 0.45 2.6 2.4 - - 1.4 
S6-8   5.5  “ “ Late 

flexion 
2.7 1.5 0.48 0.48 0.50 2.6 2.4 - - 1.4 

S6-38   5.6  SL “ Post 
flexion 

2.6 1.7 0.61 0.52 0.58 3.4 3.2 0.68 0.42 1.2 

S6-15   5.8  “ “ “ 2.6 1.7 0.68 0.45 0.52 3.3 3.4 0.84 0.47 1.4 
S6-5A   6.0  “ “ “ 2.7 1.9 0.68 0.48 0.58 3.4 3.4 0.71 0.38 1.7 
S6-5A   6.5  “ “ “ 2.9 2.0 0.60 0.53 0.64 3.6 3.7 0.84 0.39 1.6 
SIIB-91   6.9  “ “ “ 3.2 2.0 0.71 0.42 0.48 3.2 3.1 0.64 0.35 1.6 
S8-20B   7.2  “ “ “ 3.2 2.1 0.77 0.50 0.52 4.1 4.1 1.26 0.55 1.7 
S8-20B    8.1  “ “ “ 3.1 2.3 0.87 0.55 0.58 4.4 4.3 1.42 0.58 1.7 
S6-38   8.6  “ “ “ 3.4 2.6 0.90 0.61 0.68 4.5 4.9 1.42 0.61 2.0 
S4-19   9.5  “ “ “ 3.0 2.4 1.00 0.64 0.68 5.9 6.3 1.50 0.81 1.8 
S8-41   9.9  “ “ “ 3.6 2.6 0.90 0.61 0.74 5.0 5.2 1.60 0.64 1.8 
S4-6 10.3  “ “ “ 3.8 2.8 0.81 0.84 0.90 4.7 5.2 1.60 0.64 1.9 
S3-16 10.6  “ “ “ 4.0 2.7 0.84 0.81 0.81 5.1 5.2 1.80 0.68 2.1 
S4-6 11.1  “ Migra-

ting 
“ 3.7 2.9 0.90 0.71 0.74 5.9 6.3 2.50 0.83 1.5 

S6-39 12.2  “ “ “ 4.1 3.2 0.97 0.84 0.90 6.0 6.3 2.00 0.79 2.1 
S8-20B 12.6  “ “ “ 4.3 3.3 1.00 0.72 0.81 6.9 7.0 2.60 0.90 2.0 
S6-38 13.3  “ “ “ 4.1 3.3 1.10 0.82 0.81 6.5 6.7 2.30 0.90 1.9 
S4-6 13.7  “ “ “ 3.7 3.3 1.10 0.93 0.87 8.6 8.9 3.50 1.13 1.3 
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Table 4 b - Engyprosopon cocosensis –meristics (Larval stages within broken lines indicate notochord flexion). 

Stations Size Stage Noto- Right Fin Rays Vertebrae Spines 
(mm) chord Eye Dorsal Anal Caudal Left 

Pelvic 
Precaudal Caudal Total Urohyal Cleithra Posterior 

basipterygial 
              processes 
S6-34   4.7 NL Early 

caudal 
formation 

Straight Symm
etrical

61 36 3 0    24 4 25 

BF26Cr.2   5.0  “ “ “ “ 64 32 4 0    24 4 26 
S6-39   5.0  “ Early 

flexion 
Flexing “ 59 38 4 0    24 4 24 

BF26Cr.2   5.4  “ “ “ “ 68 49 7 0    25 4 24 
S6-15   5.3  “ Mid 

flexion 
“ “ 68 50 8 0    20 4 20 

S6-8   5.5  “ Late 
flexion 

“ “ 75 52 11 0    24 4 24 

S6-38 5.6   SL Post 
flexion 

Flexed “ 69 52 15 0 10 23 33 33 3 34 

S6-5A   6.0  “ “ “ “ 78 54 17 0 10 26 36 33 5 23 
BF27B 
Cr.2 

  6.5  “ “ “ “ 75 57 17 Forming 10 24 34 33 6 30 

BF25 Cr.2   7.3  “ “ “ “ 81 61 17 “ 10 24 34 28 5 33 
S8-17   8.1  “ “ “ “ 85 59 17 3+3 10 25 35 30 3 29 
S6-38   8.6  “ “ “ “ 83 61 17 3+3 10 24 34 42 4 38 
BF-16   9.3  “ “ “ “ 79 61 17 3+3 10 24 34 26 6 38 
S4-19   9.5  “ “ “ “ 74 61 17 3+3 10 23 33 31 6 34 
S8-41   9.9  “ “ “ “ 88 62 17 3+3 10 25 35 36 7 34 
S6-38 10.4  “  “ “ “ 85 65 17 3+3 10 24 34 36 6 26 
Ki 397 11.2  “ “ “ “ 86 65 17 3+3 10 24 34 40 9 39 
S6-39 12.2  “ “ “ “ 83 63 17 3+3 10 25 35 40 6 28 
Ki 649 12.9  “ “ “ “ 79 59 17 3+3 10 24 34 35 8 49 
S6-38 13.3  “ “ “ “ 87 65 17 3+3 10 26 36 38 5 16 + 
S4-6 13.7  “ “ “ “ 80 59 17 3+3 10 25 35 32 6 26 
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Table 4 c  - E. cocosensis - development of vertebral column, caudal fin rays  and caudal fin supporting structures. 

Stations Body Stage Noto- Right Precaudal vertebrae Centra Caudal vertebrae Centra Ural Total Caudal  Ural components Epural 
Length Chord Eye Neural Haemal  Neural Haemal Centra Vertebrae Fin rays Sup. Hyp. Inf. Hyp.  

     Process Arch Process Arch  Process Arch Process Arch     Upp. Mid. Mid. Low.  
S8-20B   3.5NL Pre 

flexion 
Straight Symme 

trical 
9 0 0 8 0 18 5 18 5 0 0 32 0 0 0 0 0 0 

S6-34 4.7   “ Early 
caudal 
forma     
tion

“ “ 9 0 0 8 0 18 5 18 5 0 0 32 3 0 0 0 0 0 

BF-26    5.0   “ “ “ “ 9 0 4 5 0 16 5 16 5 0 0 30 4 0 X X 0 0 
S6-39    5.0   “ Early 

flexion 
Flexing “ 9 1 4 5 0 17 5 17 5 0 0 32 4 0 X X 0 Forming 

BF 26    5.4   “ “ “ “ 9 1 4 5 0 21 2 21 2 0 0 32 7 0 X X 0 “
S6-15    5.3   “ Mid 

flexion 
“ “ 9 1 4 5 0 23 2 23 2 0 0 34 8 0 X X X X 

S6-8    5.5   “ Late  
flexion 

“ “ 9 1 4 5 0 20 2 20 2 0 0 30 11 0 X X X X 

S6-38    5.6SL Post 
flexion 

Flexed “ 9 1 3 6 0 20 2 20 2 0 1 33 15 X X X X X 

S6-5A   6.0   “ “ “ “ 9 1 3 6 10 23 2 23 2 25 1 36 17 X X X X X 
BF 27B   6.5   “ “ “ “ 9 1 4 5 10 21 2 21 2 23 1 34 17 X X X X X 
BF-25   7.3   “ “ “ “ 9 1 4 5 10 21 2 21 2 23 1 34 17 X X X X X 
S8-17    8.1   “ “ “ “ 9 1 4 5 10 22 2 22 2 24 1 35 17 X X X X X 
S6-38   8.6   “ “ “ “ 9 1 4 5 10 21 2 21 2 23 1 34 17 X X X X X 
BF 16    9.3   “  “ “ “ 9 1 4 5 10 21 2 21 2 23 1 34 17 X X X X X 
S4-19   9.5   “ “ “ “ 9 1 4 5 10 20 2 20 2 22 1 33 17 X X X X X 
S8-41   9.9   “ “ “ “ 9 1 4 5 10 22 2 22 2 24 1 35 17 X X X X X 
S6-38 10.4   “ “ “ “ 9 1 4 5 10 21 2 21 2 23 1 34 17 X X X X X 
Ki 397 11.2   “ “ “ Migra     

ting 
9 1 4 5 10 21 2 22 1 23 1 34 17 X X X X X 

S6-39 12.2   “ “ “ “ 9 1 6 3 10 22 2 22 2 24 1 35 17 X X X X X 
Ki 649 12.9   “ “ “ “ 9 1 4 5 10 21 2 21 2 23 1 34 17 X X X X X 
S6-38 13.3   “ “ “ “ 9 1 6 3 10 23 2 23 2 25 1 36 17 X X X X X 
S-4-6 13.7   “ “ “ “ 9 1 6 3 10 22 2 22 2 24 1 35 17 X X X X X 
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5.
Engyprosopon latifrons  (R

egan, 1908) 
Larval stages ranging from

 2.6 m
m

 N
L to 6.7 m

m
 S

L belonging to 

preflexion, flexion and postflexion stages w
ere collected from

 the plankton 

sam
ples of the IIO

E
, N

aga E
xpedition and random

 collections from
 Laccadive 

S
ea (Figs.  5 A

,B
, C

, D
, E

 ; Tables 5 a, b, c &
 25). 

 
M

orphology : 

Larvae have thin laterally com
pressed diaphanous body, sym

m
etrical in 

early stages.  E
yes are oval w

ith black pigm
ents and sym

m
etrically placed in 

early stages. Teeth found on both jaw
s from

 3.1 m
m

 N
L.  A

lim
entary canal runs 

parallel to notochord upto the posterior end of the abdom
inal cavity w

here it 

form
s a single circular coil,  anus lies on the 10

th m
yotom

e in early stages, 

intestinal loop becom
es elliptical and the term

inal portion runs dow
n vertically in 

larvae of 3.1 m
m

 N
L. It is gradually pushed forw

ards and in 6.6 m
m

 S
L  opens at 

the level of the eighth vertebral segm
ent.  Liver m

assive w
ith its anteroposterior 

axis longer than the dorso-ventral axis in early stages. O
ccupying the space 

betw
een the pectoral girdle and the intestinal coil, its posterior ventral end is 

draw
n into a finger-like process lying ventrally to the intestinal loop.  A

ntero-

posterior axis of the liver becom
es shorter from

 4.2 m
m

 S
L and in advanced 

stages, dorso-ventral axis becom
es longer than the other.  S

w
im

  bladder is 

situated dorsal to the straight portion of the alim
entary canal in early stages, its 

diam
eter is  lesser than that of the eyes and it pushes the intestine ventralw

ards.   

S
pines are w

ell developed and are found distributed on the urohyal, cleithra and 

posterior basipterygial processes in all stages.   The num
ber of spines is 

how
ever, less than that of E

. cocosensis.

R
elative snout length and snout - pelvic fin base length increases from

 

preflexion to flexion stages and thereafter decreases.  S
nout - anus length gets 

gradually reduced unlike that in E
. cocosensis.  The relative body depth at 

pectoral 
base 

decreases, 
but 

unlike 
in 

E
. 

cocosensis 
the 

depth 
at 

anus 

increases. R
elative head length decreases from

 preflexion to flexion stages and 

then increases gradually unlike in E
. cocosensis, and eye height and w

idth 

gradually decreases (Table   25). 
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Fin and supporting structures  : 

D
orsal and anal fin folds are continuous and confluent w

ith caudal in early 

stages.  A
t the anterior end of the dorsal fin fold, an elongated ray supported by 

the first dorsal pterygiophore is seen in the earliest larvae             (2.6 m
m

 N
L).  

D
orsal and anal pterygiophores are differentiated in 3.8 m

m
 N

L, except at the 

anterior and posterior ends of the fin folds.  First anal pterygiophore is stout and 

long and is differentiated in 3.8 m
m

 N
L.  In addition to the anterior elongated 

dorsal ray, rays are seen in the m
iddle portion of the fin fold in 4.2 m

m
 N

L.  Full 

com
plem

ent of m
edian rays are found in 5.7 m

m
 SL, the first tiny ray in front of 

the dorsal elongated ray is seen supported by the anterior ram
us of the forw

ardly 

curved 
first 

dorsal 
pterygiophere 

in 
5.7 

m
m

 
S

L. 
 

In 
this 

species, 
the 

pterygiophores differentiate earlier than fin rays unlike those of E
. cocosensis.

There are 81-83 dorsal and 53-59 anal rays (Table  5 b).  

C
audal fin com

plem
ent is seen as a pack of cells on the under side of the 

body, a short distance anterior to the caudal extrem
ity of the notochord in 4.7 

m
m

 N
L. Flexion of the notochord is initiated in 4.8 m

m
 N

L and is com
pleted in 

5.7 m
m

 S
L larvae (Table 5c).  Full com

plem
ent of the caudal fin rays occurs in 

5.7 m
m

 S
L larvae.  the epural com

ponent is differentiated in larvae of 5.4 m
m

 

N
L, the m

idflexion stage.  It does not support any caudal ray but gets fused w
ith 

the superior hypural upper and loses its identity in later stages. 

O
f the paired fins, pectorals are differentiated in early stages and rem

ain 

unrayed even in 6.7 m
m

 S
L. P

elvic fin com
plex first appear as pack of cells 

along the posterior face of the low
er m

iddle portion of the cleithra in 4.7 m
m

 N
L 

larva.   P
elvic fin radials  (anterior basipterygial processes) appear as rudim

ents 

in 5.2 m
m

 N
L and fin rudim

ents are discernible in 6.6 m
m

 S
L larva. P

elvic fin 

rays are not differentiated even in 6.7 m
m

 larva (Table 5b), the largest specim
en 

recorded and described in the present series. P
osterior basipterygial processes 

get differentiated in the earliest larvae and posses spines and they extend to the 

level of the ascending loop of the intestine and then curve dorsalw
ards and 

anteriorw
ards stopping short in front of the ventral tip of the liver and lie 

em
bedded in the abdom

inal w
all ventrally. 
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A
xial skeleton  :  

In the axial skeleton, notochord rem
ains vacuolated and segm

entation is 

indicated in 3.6 m
m

 N
L larva.  N

eural and haem
al arches are faintly visible in 3.5 

m
m

 N
L, but in 3.6 m

m
 larvae sm

all spines are seen, caping the neural and 

haem
al arches. First neural arch is differentiated in 3.6 m

m
 N

L but its spine is 

not seen caping the arch, and rem
ains cartilaginous in 6.7 m

m
 S

L larvae.  Full 

com
plem

ent of the neural and haem
al processes appear in larvae of flexion 

stages.  S
egm

entation of notochord into centra is found differentiating from
 3.8 

m
m

 N
L larvae,  vertebral segm

ents are discernible and not the process in 5.7 

m
m

 S
L. There are 10 + 24 – 26 vertebrae including the urostyle.  In this species, 

the haem
al arches are only discernible in the precaudal region even in the 

largest specim
ens (6.7 m

m
 SL) but not the haem

al spines w
hereas in E

.

cocosensis these spines are differentiated in flexion stages. 

The Adult : 

D
epth of body 1 4/5 to tw

ice in the length, length of head 3 1/2 to 4.  

S
nout as long as or shorter than eye, diam

eter of w
hich is 3 to 4 in length of 

head; interorbital space concave, w
idth 1 to 11/2 tim

es   (  ) or 1/2 to 2/3 (F) 

diam
eter of eye; anterior edge of upper eye above m

iddle of low
er.  R

ostral 

spine present in the m
ale, but no orbital spines.  M

axillary extending to below
 

anterior 1/4 of eye, length 2 2/3 to 2 3/4 in that of head.  Teeth of upper jaw
 

biserial anteriorly (at least in adults).  6 to 8 gill-rakers of m
oderate length on 

low
er part of anterior arch.  A

bout 40 scales in lateral line.  D
orsal 80-90.  A

nal 

58-67 (Fig. 5 C
).  P

ectoral of ocular side w
ith 12 rays, length 2/3 that of head; 

upper ray scarcely prolonged in m
ale.  P

ale brow
nish, w

ith traces of dark spots 

and m
arkings on body and m

edian fins (N
orm

an, 1934). 

R
em

arks : 

The larvae of E
. latifrons are distinguished from

 other species in the 

developm
ent of spines on urohyal, cleithra and posterior basipterygial processes 

even in the earliest specim
ens of the present series.  The pterygiophores of the 

m
edian fin folds differentiate earlier than the fin rays unlike those found in E

.

cocosensis,  but the developm
ent of pelvic fin rays is late.  The first neural arch 

appear earlier (3.6 m
m

 N
L).  The full com

plem
ent of the m

edian fin rays are 
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differentiated w
hen the larvae attains 5.7 m

m
 S

L w
hereas in E

. cocosensis this 

occurs only w
hen the larvae are around 6.5 m

m
 S

L.  The spines on the urohyal, 

cleithra and posterior basipterygial processes are few
er in num

ber than in E
.

cocosensis. The num
erical counts agree w

ith those of the adult E
. latifrons

(N
orm

an, 1934).  The adults are reported from
 the Indian O

cean.  The larvae of 

this species are reported and described for the first tim
e by Lalihtam

bika D
evi, 

(1986). 
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Fi.g.  5 - E
. latifrons, A

-2.7 m
m

N
L, B

-4.8m
m

 N
L, C

-5.2 m
m

 N
L, D

-6.6.m
m

SL, E
-A

dult 
  

   (from
 Lalitham

bika D
evi, 1986).
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Table  5 a -   Engyprosopon latifrons - morphometrics, in mm  (Larval stages within broken lines indicate notochord flexion). 

Stations         Body Right Stage Snout to Head Snout Eye Body depth at Caudal Peduncle Snout to origin 
Length Eye Anus Length Length Width Height Pectoral base anus Depth Length of pelvic fin

S6-15 2.6   NL Symm
etrical

Preflexion 1.6 0.7 0.21 0.29 0.27 0.90 0.72 - - -

S6-39 2.7   “ “ “ 1.5 0.8 0.19 0.29 0.29 0.95 0.68 - - -
S6-39 3.0   “ “ “ 1.9 0.9 0.29 0.29 0.31 1.16 0.81 - - 0.80 
S6-39 3.4   “ “ “ 1.8 1.0 0.31 0.31 0.35 1.09 0.85 - - 0.90 
S6-34 3.6   “ “ “ 2.0 1.0 0.32 0.35 0.35 1.40 1.10 - - 1.00 
S6-31 3.8   “ “ “ 2.1 1.1 0.32 0.39 0.39 1.58 1.35 - - 1.00 
S6-31 4.3   “ “ “ 2.4 1.4 0.45 0.42 0.45 2.30 2.00 - - 1.00 
S6-31 4.5   “ “ “ 2.3 1.4 0.40 0.42 0.42 2.30 2.00 - - 1.00 
S5-5 4.6   “ “ “ 2.5 1.5 0.52 0.41 0.45 2.60 2.10 - - 1.10 
S8-20B 4.8   “ “ Early 

flexion 
2.2 1.5 0.60 0.39 0.45 2.40 2.10 - - 1.40 

S5-9B 5.5   “ “ Mid flexion 2.8 1.5 0.52 0.39 0.45 2.40 2.20 - - 1.50 
S5-4A 5.4   “ “ Late 

flexion 
2.7 1.6 0.55 0.48 0.55 2.90 2.70 - - 1.40 

S6-35A 5.7  SL “ Post 
flexion 

2.5 1.6 0.58 0.43 0.48 2.90 2.80 0.53 0.35 1.40 

S6-15 6.6   “ “ “ 2.9 2.1 0.69 0.52 0.53 3.50 3.60 0.90 0.43 1.80 
S6-29 6.7   “ “ “ 3.2 2.1 0.61 0.52 0.58 3.00 2.80 0.71 0.38 1.60 
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Table  5 b - Engyprosopon latifrons –meristics (Larval stages within broken lines indicate notochord flexion).

Stations Size Stage Noto- Right Fin Rays Vertebrae Spines 
(mm) chord Eye Dorsal Anal Caudal Left 

pelvic 
Precaudal Caudal Total Urohyal Cleithra Posterior basipterygial 

processes 
               
S6-39 2.6 NL Pre 

flexion 
Straight Symme 

trical 
1 0 0 0 - - - 10 1 13 

“ 2.7  “ “ “ “ 1 0 0 0 - - - 13 1 13 
“ 3.1  “ “ “ “ 1 0 0 0 - - - 12 2 12 
“ 3.5  “ “ “ “ 1 0 0 0 - - - 13 2 16 
S6-31 3.6  “ “ “ “ 1 0 0 0 - - - 17 2 18 
“  3.8  “ “ “ “ 1 0 0 0 - - - 18 3 27 
S6-39 4.1  “ “ “ “ 1 0 0 0 - - - 18 3 23 
S6-31 4.2  “ “ “ “ 1 Forming 0 0 - - - 19 4 22 
S1-23 4.4  “ “ “ “ 1 “ 0 0 - - - 11 3 9 
S5-5 4.6  “ “ “ “ Forming “ 0 0 - - - 14 3 19 
S1-23 4.7  “ “ “ “ Ca.28 Ca.11 0 0 - - - 9 3 8 
Ki-518 4.9  “ “ “ “ 30+ 14+ 0 0 - - - 12 3 9 
S8-20B 4.8  “ Early 

flexion  
Flexing  “ 68 52 8 0 - - - 18 2 9 

BF25Cr.2. 5.2  “ Mid 
flexion 

“  “ 73 50 9 0 - - - 15 3 12 

S9A-18A 5.4  “ “ “ “ 75 48 9 0 - - - 14 6 10 
S5-4A 5.4  “ Late 

flexion 
“ “ 78 46 14 0 - - - 17 5 14 

S6-35A 5.7 SL Post 
flexion 

Flexed “ 83 53 17 0 10 24 34 12 2 14 

S6-15 6.6  “ “ “ “ 81 56 17 Form 
ing

10 26 36 13 5 15 

S6-29 6.7  “ “ “ “ 82* 59 17 “ 10 25 35 18 6 10 + 
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Table 5 c -  Engyprosopon latifrons - development of vertebral column, caudal fin rays and caudal fin supporting structures. 

             
Stations Body 

length
Stage Noto- 

chord 
Right 
Eye 

Precaudal vertebrae Caudal vertebrae  Ural Total Caudal 
fin 

Ural components Epural 

Neural Haemal Centra Neural Haemal Centra Centra vertebrae rays Sup Hyp Inf Hyp  

     Process Arch Process Arch  Process Arch Process Arch     Upp Mid Mid Low  
S6-39 2.6 NL Pre flexion Straight Symme

rtrical 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

S6-39 2.7  “ “ “ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
S6-39 3.1  “ “ “ 0 9 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0 
S6-39 3.5  “ “ “ 0 9 0 0 0 0 11 0 11 0 0 21 0 0 0 0 0 0 
S6-31 3.6  “ “ “ 9 1 0 7 0 4 10 7 8 0 0 25 0 0 0 0 0 0 
S6-31 3.8  “ “ “ 9 1 0 8 0 9 10 11 8 0 0 29 0 0 0 0 0 0 
S6-39 4.1 “ “ “ 9 1 0 8 0 5 11 6 10 0 0 26 0 0 0 0 0 0 
S6-31 4.2 “ “ “ 9 1 0 8 0 12 12 12 12 0 0 34 0 0 0 0 0 0 
Ki-518 4.9 “ “ “ 9 1 0 8 0 17 4 17 4 0 0 31 0 0 0 0 0 0 
S8-20B 4.8 Early 

flexion 
Flexing “ 9 1 0 8 0 21 2 21 2 0 0 33 8 0 X X X 0 

BF-25 5.2 Mid flexion “ “ 9 1 0 8 0 21 2 21 2 0 0 33 9 0 X X X 0 
S9-59 A 5.4 “ “ “ 9 1 0 8 0 20 3 20 3 0 0 33 9 0 X X X X 
S5-4A 5.4 Late 

flexion 
“ “ 9 1 0 8 0 21 2 21 2 0 0 33 14 X X X X X 

S6-35A 5.7  SL Post 
flexion 

Flexed “ 9 1 0 8 10 21 2 21 2 23 1 34 17 X X X X X 

S6-15 6.6 “ “ “ 9 1 0 8 10 23 2 23 2 25 1 36 17 X X X X X 
S6-29 6.7 “ “ “ 9 1 0 8 10 22 2 22 2 24 1 35 17 X X X X X 
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6.
Engyprosopon m

ogkii (B
leeker, 1854)

Larvae of E
ngyprosopon m

ogkii ranging from
 2.8 m

m
 N

L to 10.7 m
m

 S
L 

belonging to preflexion, flexion and postflexion stages contained in the IIO
E

 and 

N
aga E

xpedition m
aterials w

ere studied in detail and reported (Figs. 6 A
, B

, C
, 

D
;  Tables 6 a, b, c &

 25 ). 

 
M

orphology:

Larvae of E
. m

ogkii are thin, laterally com
pressed and sym

m
etrical in 

early stages.  E
yes spherical, w

ithout any black pigm
ents  in larvae m

easuring 

up to 2.9 m
m

 N
L, but they turn black in 3.4 m

m
 N

L, and rem
ain sym

m
etrical 

even in the largest larvae (10.7 m
m

 S
L) in the collection.  Teeth w

hich fall off 

easily present on both upper and low
er jaw

s in all stages, in early larvae of 2.8 

m
m

 N
L, one pair present in upper and tw

o pairs in low
er, but in 10.7 m

m
 S

L 

larva 9 pairs occur on upper jaw
 and four pairs on low

er.  A
lim

entary canal runs 

alm
ost parallel to the notochord to the seventh m

yotom
e w

here it m
akes a 

sim
ple circular loop and opens ventrally at the level of 10

th m
yotom

e.  Intestinal 

loop gets gradually converted into an elliptical coil placed obliquely at the 

posterior end of the abdom
inal cavity in advanced stages.  A

nus opens at the 

level of the ninth vertebral segm
ent in the latest stage available.  Liver is 

m
assive, the dorso-ventral axis of w

hich is about tw
ice the anteroposterior axis, 

its distal portion draw
n into a diverticula  w

hich lies below
 the intestinal loop.  

S
w

im
 bladder occupies the space betw

een 8
th and 10

th precaudal vertebra.  

S
pines are found on the urohyal from

 very early stages but they appear on the 

cleithra and posterior basipterygial processes only from
 1.4 m

m
 N

L larvae. 

C
om

paratively few
 in early stages the num

ber of spines increases as larvae 

grow
, but is less than that found in E

. cocosensis.

Larval body covered by brow
nish black stellate pigm

ents w
hich fade in 

alcohol except a few
 blotches at the bases of the dorsal, anal and caudal fin 

rays, on the sw
im

 bladder and on the caudal portion of the vertebral colum
n (Fig. 

6A
, B

, C
). 

R
elative head length increases from

 preflexion to flexion stages (Table 

25.) but thereafter show
s a decreasing tendency unlike in E

. latifrons.  The 
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relative snout length gradually decreases  unlike in E
. cocosensis and E

.

latifrons.  R
elative eye height and w

idth decrease from
 preflexion stage upw

ards 

as in E
. cocosensis.  R

elative body depth at pectoral fin base and at anus 

increases m
arkedly as the larvae grew

 older, w
hile relative length betw

een snout 

and pelvic fin base gradually decreases. 

 
Fin and supporting structures  : 

M
edian fins are continuous and confluent w

ith the caudal in 2.8 m
m

 N
L, in 

the earliest larva of the collection.  A
t the anterior end of the dorsal fin fold, an 

elongated dorsal ray is differentiated in 2.8 m
m

 N
L, supported by a long stout 

dorsal pterygiophore.  First anal pterygiophore is also differentiated.  O
ther 

pterygiophores are differentiated in dorsal and anal fin folds in 3.8 m
m

 N
L and 

are discernible from
 the anterior end.  R

ays are seen differentiated in larvae of 

4.0 m
m

 N
L, full com

plem
ent of the m

edian rays are seen in the larvae of 7.0 m
m

 

S
L w

hen the first tiny ray of the dorsal fin is also distinguishable articulated to the 

anterior ram
us of the 1

st dorsal pterygiophore.  There are (78) 80-87 dorsal and 

58-62 anal rays (Table 6 b). 

C
audal fin com

plex is differentiated as a pack of cells on the underside of 

the body, a short distance anterior to term
inal potion of notochord in 3.8 m

m
 N

L 

larvae.  W
hen larval body attains a length of 4.0 m

m
 N

L inferior hypural low
er 

and m
iddle and superior hypural m

iddle are discernible supporting caudal rays.  

C
audal fin developm

ent takes place betw
een 3.8 and 5.8 m

m
 N

L, w
ith full 

com
plem

ent of rays appearing in 5.8 m
m

 S
L. 

P
ectoral fin rem

ains in em
bryonic stage as in other species, the pelvic fin 

com
plex gets differentiated as a cartilaginous processes attached to posterior 

face of cleithra at its low
er m

iddle portion in 2.8 m
m

 N
L larvae.  This develops 

into dorsal basipterygial processes, proxim
al ends of w

hich are attached to 

cleithra 
and 

distal 
portion 

continue 
as 

posterior 
basipterygial 

processes. 

S
pination is developed latter in 3.4 m

m
 N

L. The anterior basipterygial processes 

rem
ain in rudim

entary condition in 5.3 m
m

 N
L larva.  P

elvic fin radials get 

differentiated in postflexion larva of 7.0 m
m

 S
L w

ith rudim
ents of fin rays, fin rays 

occur in 7.2 m
m

 S
L. P

elvic fin radials are asym
m

etrical as in other species but 

are com
paratively shorter than in E

. cocosensis and  E
. latifrons, left fin radial 
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longer than the right and the anterior three left in rays are in advance of the right, 

left fin radial reaching just up to the posterior m
argin of the urohyal.  D

istal ends 

of the posterior basipterygial processes extend to the m
idlevel of the intestinal 

loop and curves back as in other species.  

A
xial skeleton

N
otochord rem

ains vacuolated up to 3.8 m
m

 larvae, centra are not 

differentiated, nine neural and three haem
al arches are discernible in precaudal 

region of the earliest larvae collected.  In caudal region 16 – 19 neural and 11 – 

14 haem
al arches in addition to five haem

al processes are differentiated in the 

larvae m
easuring up to 2.9 m

m
 N

L.  First dorsal pterygiophore long, bends over 

the skull and supports the elongated dorsal ray from
 the very early larva but is 

not connected w
ith the first neural arch w

hich is to be differentiated in 3.4 m
m

 

N
L. 

 
N

eural 
processes 

of 
the 

precaudal 
region 

and 
caudal 

region 
are 

distinguishable in larvae m
easuring 3.4 m

m
 N

L, but the haem
al processes in 

precaudal region are seen only in larvae from
 7.0 m

m
 S

L.  Full com
plem

ent of 

neural and haem
al processes are seen from

 8.8 m
m

 S
L larvae onw

ards.  The 

centra are seen from
 4.0 m

m
 N

L, ossification is evident in the first dorsal 

pterygiophore and pectoral girdle from
 very early stages, neural and haem

al 

spines are next to ossify, centra show
 ossification from

 8.8 m
m

 S
L.  The arches 

get ossified in 9.8 m
m

 S
L, first neural arch is flim

sy and rem
ain cartilagenous 

even in 10.7 m
m

 S
L larvae.  There are 10+24-25 vertebrae including urostyle. 

The adult

D
epth of body about tw

ice in the length, length of head a little m
ore than 

4. S
nout a little shorter than eye, diam

eter of w
hich is 3 3/5 to 3 2/3 in length of 

head;  interorbital space concave, w
idth 1/4 to 1/2 diam

eter of eye; low
er eye a 

little in advance of upper.  N
o rostral or orbital spines.  M

axillary extending to a 

little beyond anterior edge of eye, length 2 4/5 to 3 in that of head.  U
pper jaw

 

w
ith an outer row

 of stronger teeth.  6 gill-rakers of m
oderate length on low

er 

part of anterior arch.  51 to 53 scales in lateral line. D
orsal (78) 83-86. A

nal (58) 

61-62 (Fig. 6 D
).  P

ectoral of ocular side w
ith 11 rays, length 3/4 that of  head. 

B
row

nish, w
ith num

erous sm
all dark spots on head, body and fins (N

orm
an, 

1934).  
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R
em

arks  : 

The larval body of E
. m

ogkii is covered over by brow
nish black stellate 

pigm
ents.    These pigm

ents fade aw
ay on clearing the specim

ens in alcohol 

except a few
 blotches along the base of the dorsal, anal and caudal fin rays as 

w
ell as on the sw

im
 bladder and on the caudal portion of the vertebral colum

n.  

The eyes becom
e black at later stage than in E

. latifrons.  The relative length 

betw
een snout and pelvic fin base gradually decreases unlike in E

. cocosensis

and E
. latifrons.  The spines on cleithra and posterior basipterygial processes 

are developed at a later stage.   The caudal fins are differentiated earlier than E
. 

cocosensis and E
. latifrons but the pelvic fins are developed later.   The num

ber 

of m
edian fin rays agree w

ith those of the adults.  The adults are reported from
 

the Indian O
cean, but the larvae of this species are not reported and described 

so far.  
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 Fig. 6 - E
. m

ogkii, A
 – 2.8m

m
 N

L, B-3.4 m
m

 N
L, C

-9.4m
m

 SL, D
 – Adult 

    
  (from

 Lalitham
bika D

evi, 1986) 
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Table  6 a  - Engyprosopon  mogkii- morphometrics,  in  mm   (Larval stages within broken lines indicate notochord  flexion). 

Stations Body Right Stage Snout to Head Snout Eye Body depth at Caudal Peduncle Snout to origin 
Length Eye Anus Length Length Width Height Pectoral fin 

base 
Anus  Depth Length of pelvic fin 

              

S11B-63 2.8  NL Symm

etrical 

Pre

flexion 

1.60 0.80 0.26 0.27 0.26 1.13 0.84 -- -- 0.80 

“ 2.9     “ “ “ 1.60 0.80 0.26 0.26 0.29 1.13 0.93 -- -- 0.77 

“ 3.4     “ “ “ 1.70 1.00 0.35 0.26 0.32 1.44 1.14 -- -- 0.80 

              

“ 3.7     “ “ Early 

flexion 

2.00 1.20 0.35 0.26 0.29 1.90 1.70 -- -- 0.90 

“ 4.0     “ “ Mid 

flexion 

2.10 1.40 0.50 0.34 0.39 2.40 2.30 -- -- 1.00 

S9A-13A   5.3    “ “ Late 

flexion 

2.30 1.60 0.50 0.43 0.48 2.70 2.50 -- -- 1.40 

              

“ 5.8  SL “ Post 

flexion 

2.10 1.80 0.61 0.48 0.52 3.20 3.00 0.61 0.29 1.60 

“  7.0     “ “ “ 3.40 2.10 0.68 0.52 0.58 4.00 3.90 1.10 0.42 1.60 

S9A-18A  7.2     “ “ “ 3.50 2.10 0.61 0.48 0.55 3.50 3.50 0.71 0.43 1.70 

S9A-13A  8.8     “ “ “ 3.80 2.50 0.74 0.64 0.69 4.80 5.00 1.40 0.56 2.10 

“  9.8     “ “ “ 3.80 2.70 0.82 0.64 0.64 5.30 5.50 1.70 0.61 2.10 
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Table 6 b -  Engyprosopon mogkii – meristics (Larval stages within broken lines indicate notochord flexion). 

Stations Size Stage Notochord Right Fin rays Vertebrae Spines 
(mm) Eye Dorsal Anal Caudal Left 

pelvic 
Precaudal Caudal Total Urohyal Cleithra Posterior besipterygial 

processes 
               

S11B-63   2.8    NL Pre 
flexion 

Straight Sym
metri
cal

1 0 0 0    6 0 0 

“   2.9     “ “ “ “ 1 0 0 0    6 0 0 
“   3.4     “ “ “ “ 1 0 0 0    9 1 5 
“   3.8     “ “ “ “ 1 0 0 0    9 1 5 
               

S11B-63   4.0     “ Mid 
flexion 

Flexing “ 70 44 10 0    13 3 11 

S9A-13A   5.3     “ Late 
flexion 

“ “ 77 52 12 0    19 6 19 

“   5.8     “ “ “ “ 82 57 13 0    23 5 22 
               

S9A-13A   7.0   SL Post 
flexion 

Flexed “ Ca. 81 Ca 59 17 Form 
ing 

10 25 35 20 9 20 

S9A-18A   7.2     “ “ “ “  87 61 17 3+3 10 25 35 26 6 26 
S9A-13A   8.8     “ “ “ “  85 59 17 “ 10 24 34 29 10 23 
Di-5251   9.4     “ “ “ “ 80 61 17 “ 10 24 34 29 7 25 
S9A-13A   9.8     “ “ “ “ 83 62 17 “ 10 24 34 23 10 21 
Vi-5227 10.7   “ “ “ “ 80 60 17 2+4 10 24 34 29 7 24 
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Table  6 c - Engyprosopon mogkii - development of vertebral column, caudal fin rays and caudal fin supporting structures. 

Stations Body Stage Noto- Right Precaudal vertebrae Caudal vertebrae  Ural Total Caudal fin Ural Bcomponents Epural 
Length chord Eye Neural Haemal Centra Neural Haemal Centra Centra vertebrae rays Sup Hyp Inf Hyp  

     Process Arch Process Arch  Process Arch Process Arch     Upp Mid Mid Low  
                       
S11B-63 2.8 NL Pre fl. Straight Symme

trical
0 9 0 3 0 0 16 5 11 0 0 25 0 0 0 0 0 0 

“ 2.9  “ “ “ “ 0 9 0 3 0 0 19 5 14 0 0 28 0 0 0 0 0 0 
“ 3.4  “ “ “ “ 9 1 0 6 0 10 9 10 9 0 0 29 0 0 0 0 0 0 
“ 3.8  “ “ “ “ 9 1 0 6 0 14 7 14 7 0 0 31 0 0 0 0 0 0 
“ 4.0  “ Mid flexion Flexing “ 9 1 0 9 10 22 2 22 2 22 0 34 10 0 X X X X 

S9A-13A 5.3  “ Late 
flexion 

“ “ 9 1 0 9 10 20 2 20 2 22 0 32 12 0 X X X X 

S9A-18A 6.8  “ “ “ “ 9 1 0 9 10 21 2 21 2 23 0 33 13 0 X X X X 
S9A-13A 5.8  “ Post 

flexion 
Flexed “ 9 1 0 9 10 22 2 22 2 24 1 35 17 X X X X X 

“ 7.0  “ “ “ “ 9 1 3 6 10 22 2 22 2 24 1 35 17 X X X X X 
S9A-18A 7.2  “ “ “ “ 9 1 2 7 10 22 2 22 2 24 1 35 17 X X X X X 
S9A-13A 8.8  “ “ “ “ 9 1 6 3 10 21 2 21 2 23 1 34 17 X X X X X 

“ 9.8  “ “ “ “ 9 1 6 3 10 21 2 21 2 23 1 34 17 X X X X X 
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7.
Engyprosopon grandisquam

is  (Tem
m

inck  and Schlegel, 1846) 

Larvae ranging from
 2.3 m

m
  N

L to 16.4 m
m

 S
L w

ere present in the IIO
E

 

and N
aga E

xpedition plankton collections.  The larvae belonging to preflexion, 

flexion and postflexion stages w
ere contained in the collections (Figs. 7 A

, B
, C

, 

D
, E

, F  ; Tables  7 a, b, c &
 25). 

M
orphology : 

Larval 
body 

diaphanous 
and 

sym
m

etrical 
in 

early 
stages. 

 
E

yes 

sym
m

etrical and prom
inent w

ith black pigm
ents sparsely distributed in 2.3 and 

2.5 m
m

 N
L larvae and they turn black in 2.7 m

m
 N

L.  R
ight eye has started 

shifting from
 its sym

m
etrical position preparatory to m

igration to the left side 

in11.9 m
m

 S
L, but shifting is not com

pleted even in 16.4 m
m

 S
L, the largest 

larvae in the collections.   A
t this stage right eye has m

igrated dorsalw
ards by 

about half the diam
eter of the eye.  A

nterior portion of the alim
entary canal runs 

alm
ost parallel to notochord and bends dow

n at posterior end of the abdom
inal 

cavity, w
here it m

akes a single circular coil in 2.3 m
m

 N
L larva w

ith anus 

opening on 10
th  m

yotom
e.  The circular  intestinal coil  turns elliptical in 2.5 m

m
 

N
L larvae and in advanced form

s, this coil becom
es com

pact, the anus m
oves 

forw
ards to the level of the eighth vertebral segm

ent.  Liver occupies the space 

betw
een the cleithra and the intestinal loop, its antero-posterior axis is m

ore than 

that of the dorso-ventral axis in preflexion and flexion stages, but in advanced 

form
s 

dorso-ventral 
gains 

over 
the 

antero-posterior 
axis. 

 
A

 
sm

all 
but 

conspicuous sw
im

 bladder presses against the intestine dow
nw

ards at its m
iddle 

region in early stages, but later it occupies the space  betw
een seventh and ninth 

vertebral segm
ents and lies obliquely dow

nw
ards.  A

 diverticulum
 is seen 

hanging from
 the urohyal region just in front of the sciatic portion of the larvae in 

early stages w
hich m

ay be designated as the urohyal appendage m
arked by a 

brow
nish black pigm

ent blotch at its base.  It shrivels up and the pigm
ent is not 

traceable after 3.8 m
m

 N
L w

hereas a loose fold of skin is seen in the place of the 

appendage up to 5.5 m
m

 N
L.  The pigm

ents are not seen any w
here else on the 

body. S
pines 

are 
found 

on 
urohyal, 

cleithra 
and 

posterior 
basipterygial 

processes.  In early stages (2.3 and 2.5 m
m

 N
L) they occur only on urohyal and 
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that too only tw
o or three in num

ber, those on the left ram
us of the posterior 

basipterygial process do not juxtapose w
ith those of the right ram

us and hence 

are counted and represented separately. 

R
elative head length and snout length increases from

 preflexion to flexion 

stages but decreases tow
ards post flexion stages (Table 25),  a condition sim

ilar 

to that m
et w

ith in E
. m

ogkii as far as head length is concerned but not snout 

length in w
hich respect it resem

bles E
. cocosensis and E

. latifrons.  R
elative 

snout – anus length as w
ell as eye height and w

idth decreases from
 preflexion to 

postflexion as in E
. latifrons w

hereas E
. m

ogkii resem
bles only w

ith the form
er 

and E
. cocosensis w

ith the latter.  R
elative depth at pectoral base and the depth 

at anus increases as the larvae grow
 as in E

. m
ogkii but not as in  E

. cocosensis

and E
. latifrons.  R

elative depth betw
een snout and pelvic fin base decreases 

from
 preflexion to flexion stages gradually but thereafter suddenly.  This feature 

is characteristic of the species. 

Fin and supporting structures : 

E
longated 

dorsal 
ray 

supported 
by 

the 
first 

elongated 
dorsal 

pterygiophore is seen at the anterior end of the dorsal fin fold in all stages of 

larvae.  First long and stout anal pterygiophore gets differentiated in 3.6 m
m

 N
L, 

a few
 m

ore pterygiophores are seen at anterior end of anal fin fold in 3.8 m
m

 N
L.  

A
long the dorsal fin fold, how

ever, the pterygiophores are not distinct at this 

stage.  In 4.1 m
m

 N
L the m

edian fin is differentiated from
 the anterior to the 

posterior end except above the head region and in the region of the anus, 

baseosts are discernible from
 4.6 m

m
 N

L onw
ards.  From

 the anterior end of the 

first dorsal pterygiophore a forw
ard extension is differentiated in 5.8 m

m
 S

L 

larvae w
hich supports the first tiny dorsal ray in later stages.  First tiny dorsal ray 

is discernible only in 7.8 m
m

 S
L larvae w

hen full com
plem

ent of the dorsal fin 

and anal fin rays are found.  There are 78 to 95 dorsal and 57 to 73 anal rays 

(Table  7 b). 

C
audal fin com

plex is seen differentiating as a pack of cells at the ventral 

caudal extrem
ity in 4.1 m

m
 N

L, inferior hypural m
iddle and superior hypural 

m
iddle are dem

arcated in 4.6 m
m

 (early flexion) N
L, inferior hypural low

er and 

epural are differentiated in m
idflexion stages (5.0 m

m
 N

L).  Flexion is initiated in 
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4.6 m
m

 N
L larvae and is com

pleted in 5.8 m
m

 S
L.  The full com

plem
ent of the 

caudal fin rays (17) are seen in 5.8 m
m

 S
L.  The epural does not support any ray 

as it becom
es fused w

ith the superior hypural upper from
 5.8 m

m
 S

L.  O
f the 17 

caudal rays, 15 are borne on hypural plates as follow
s:  inferior hypural low

er 

three, inferior hypural m
iddle four, superior hypural m

iddle five and superior 

hypural upper three.  The tw
o rem

aining ones are attached directly to the neural 

and haem
al arches of the penultiam

te vertebra. 

P
elvic 

fin 
com

plex 
consisting 

of 
the 

dorsal, 
posterior 

and 
anterior 

basipterygial com
ponents appear as pack of cells collected at the posterior 

ventral aspect of the cleithra near the low
er m

iddle portion in 2.3 m
m

 N
L.  From

 

this, cartilaginous bars, the basipterygials get differentiated, the proxim
al portion 

of w
hich form

s the dorsal basipterygial processes and rem
ain attached to the 

cleithra. The processes then run obliquely dow
nw

ards up to the tip of the cleithra 

from
 w

here they continue posteriorly along the ventral body w
all as the posterior 

basipterygial processes in 3.3 m
m

 N
L larvae.  S

pines are w
ell developed in the 

m
iddle portion of the posterior basipterygial processes, the distal ends of the 

processes ending in spines, the processes reach up to the level of the ascending 

loop of the intestine in 5.0 m
m

 N
L larvae and rem

ain like that even in 16.4 m
m

 

S
L larvae. A

nterior basipterygial processes representing the pelvic fin radials 

and pelvic fin proper are seen as pack of cells in 4.1 m
m

 N
L concentrated at the 

anterior face of the basipterygials w
here the dorsal and posterior portions m

eet. 

A
 cartilaginous rod is differentiated w

ith rudim
ents of fin rays from

 the 

pack of cells in 5.0 m
m

 N
L. W

hen the larvae attain 5.8 m
m

 S
L, pelvic fin rays are 

differentiated and the fin radials have becom
e asym

m
etrical, those of the left 

side being longer than those of right and tw
o of the anterior rays of the left fin 

rem
aining in advance of those of the right fin.  Forw

ard extension of the anterior 

basipterygial processes on the left side continues and in 7.8 m
m

 S
L they have 

reached the level of the urohyal end in 15.3 m
m

 betw
een the last tw

o spines of 

the urohyal and three rays of the left fin rem
ain in advance of the right fin. 

A
xial skeleton : 

N
otochord rem

ains vacuolated and unsegm
ented in early stages but in 

4.1 m
m

 N
L segm

entation has com
m

enced from
 the anterior region but is less 
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m
arked posteriorly.  First neural arch is differentiated in 4.1 m

m
 N

L and 

becom
es ossified in 15.0 m

m
 S

L.  In 2.3 and 2.5 m
m

 N
L larvae, only the first 

dorsal pterygiophore is present w
hich is bony.  N

eural arches in the precaudal 

region and also in the anterior caudal region have started to differentiate in 3.3 

m
m

 N
L so also the first haem

al process as w
ell as a few

 anterior haem
al arches.  

B
ut in the pre-caudal region, haem

al arches have differentiated only from
 3.8 

m
m

 N
L.  D

evelopm
ent of neural and haem

al processes are com
pleted in 10.0 

m
m

 S
L (Table 8c).  N

eural and haem
al arches show

 ossification in 12.4 m
m

 S
L, 

except the first neural arch.  O
ssification of centra along its m

argin is also 

noticed in 12.4 m
m

 S
L.  V

ertebral centra are bony in 15.0 m
m

 S
L. There are 

10+24 (25) vertebrae including urostyle. 

The adult

D
epth of body 1 2/3 to 2 1/8 in the length, length of head 3 3/5 to 4 1/5.  

S
nout shorter than eye, diam

eter of w
hich is 2 2/3 to nearly 4 in length of head ; 

interorbital space concave, w
idth 2/3 to 1 3/4 tim

es (M
) or 1/3 to 7/8   (F) 

diam
eter of eye ; anterior edge of upper eye above m

iddle or posterior part of 

low
er.  R

ostral and orbital spines present in the m
ale, very sm

all or absent in the 

fem
ale.  M

axillary extending to, nearly to, or beyond anterior edge of eye, length 

3 to 3 1/2 in that of head.  Teeth of upper jaw
 biserial anteriority (at least in 

adults), uniserial laterally; those of low
er jaw

 uniserial, som
etim

es in tw
o row

s 

posteriorly. 5 to 7 short gill- rakers on low
er part of anterior arch.  36 to 45 scales 

in lateral line.  D
orsal 79-89.  A

nal 59-68 (Fig. 7 F).  P
ectoral of ocular side w

ith 

10 to 12 rays, the upper ray som
e tim

es a little prolonged in the m
ale, length 

equal to or less than that of head,  B
row

nish, generally w
ith som

e  darker spots 

and other m
arkings; m

edian fins usually w
ith sm

all brow
n spots ; a pair of large 

blackish spots in the m
iddle of upper and low

er m
argins of caudal (N

orm
an, 

1934).  

R
em

arks : 

The larvae of E
. grandisquam

is possess a sm
all urohyal appendage in the 

early preflexion stages as in P
settina brevirictis and P

. iijim
ae but disappears 

earlier than that of P
settina spp. The spines on the posterior basipterygial 

processes.  The spines on the posterior basipterygial processes are peculiar in 

that the spines on either side do not juxtapose.  The term
inal portion instead of 
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turning back, a typical E
ngyprosopon characteristic according to A

hlstrom
, ends 

straight in a spine.  A
hlstrom

 suggests that such a character is helpful to assign 

a 
separate 

status 
to 

E
. 

grandisquam
is 

(personal 
com

m
unication). 

 
In 

E
.

grandisquam
is the eyes becom

e black earlier than in E
. m

ogkii.   The pelvic fin 

also gets differentiated m
uch early. 

P
ertseva-O

stroum
ova (1965) has described larvae of this species from

 

the plankton collections of G
ulf of Tonkin ranging from

 2.8-8.9 m
m

 and a single 

specim
en of 14.3 m

m
.  The present description agrees w

ith that of P
ertseva-

O
stroum

ova in m
any respects.  H

ow
ever, she has not m

entioned about the 

urohyal appendage or the peculiar character of the posterior basipterygial 

processes w
hich is straight and ends in spine.   The fin ray counts of the larvae 

tally w
ith those of the adults.  The adults are reported from

 the Indian O
cean. 
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Fig.  7 -  E
. grandisquam

a, A
-2.3 m

m
 N

L, B
-2.5 m

m
N

L, C
-3.6 m

m
 N

L, D
-5.1m

m
 N

L,  
   E

-8.8m
m

 S
L, F-A

dult 
(from

 Lalitham
bika D

evi, 1986). 
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Table  7 a -  Engyprosopon  grandisquamis - morphometrics, in  mm

(Larval stages within broken lines indicate notochord  flexion). 

Stations Body Right Stage Snout to Head Snout Eye Body depth at Caudal Peduncle Snout to origin 
Length Eye Anus Length Length Width Height Pectoral fin 

base
Anus  Depth Length of pelvic fin 

S7-13    2.3 NL Symmet
rical 

Pre flexion 1.60 0.71 0.16 0.24 0.26 0.93 0.68 - - - 

S5-16 2.7  “ “ “ 1.40 0.71 0.19 0.27 0.29 0.79 0.60 - - - 
S7-18G 3.2  “ “ “ 1.70 0.90 0.24 0.27 0.29 1.37 1.09 - - - 
S6-30 3.8  “ “ “ 1.90 1.00 0.29 0.32 0.39 1.51 1.24 - - - 
S6-30 4.2  “ “ “ 2.30 1.10 0.31 0.34 0.37 1.48 1.29 - - 1.10 
S10-U-1 4.5  “ “ “ 2.30 1.30 0.39 0.30 0.35 2.00 1.70 - - 1.20 
              
S10-U-1 4.6  “ “ Early 

flexion 
2.30 1.50 0.47 0.32 0.39 2.30 1.90 - - 1.30 

S5-5 5.0  “ “ Mid flexion 2.30 1.50 0.47 0.45 0.47 2.90 2.70 - - 1.20 
S9A-18A 5.5  “ “ Late 

flexion 
2.50 1.70 0.43 0.43 0.45 2.70 2.60 - - 1.40 

      “ 5.6  “ “ “ 2.50 1.70 0.56 0.40 0.40 2.50 2.30 - - 1.50 
              
S9A-18A   5.8 SL “ Post 

flexion 
2.70 1.80 0.58 0.42 0.45 2.90 2.80 0.62 0.34 1.60 

      “ 6.4  “ “ “ 3.30 1.90 0.58 0.45 0.53  3.10 3.00 0.64 0.35 1.70 
S6-30 7.0  “ “ “ 3.10 2.10 0.68 0.52 0.58 3.80 3.70 0.97 0.50 1.50 
S9A-18A 7.6  “ “ “ 3.10 2.10 0.60 0.46 0.46 3.90 3.90 1.03 0.48 1.50 
      “    8.2  “ “ “ 3.20 2.20 0.60 0.58 0.58 3.90 4.20 1.06 0.47 1.70 
      “ 9.2  “ “ “ 3.70 2.60 0.81 0.64 0.68 5.00 5.40 1.70 0.61 1.60 
      “   10.1  “ “ “ 3.80 2.90 0.84 0.69 0.69 5.50 5.90 2.00 0.71 1.70 
S3-31   11.1  “ “ “ 3.80 3.00 0.84 0.77 0.79 6.30 6.40 2.10 0.77 1.60 
S8-41   12.4  “ Migra     

ting
“ 3.80 3.30 0.87 0.74 0.77 6.30 6.80 2.40 0.79 1.70 

S9A-18A   13.7  “ “ “ 4.00 3.90 0.84 0.97 0.99 6.40 6.60 2.40 0.97 2.00 
S11A-34   14.5  “ “ “ 4.60 3.90 0.81 0.94 0.99 6.90 7.20 2.50 1.01 2.30 
S3-16   16.4  “ “ “ 4.40 3.60 0.85 0.97 1.00 7.50 8.60 3.10 1.06 2.20 
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Table 7 b - Engyprosopon grandisquamis –meristics (Larval stages within broken lines indicate notochord flexion). 

Stations Size Stage Notochord Right Fin Rays Vertebrae Spines 
(mm) Eye Dorsal Anal Caudal Left pelvic Precaudal Caudal Total Urohyal Cleithra Posterior 

basipterygial 
processes 

Ki-527    2.3  NL Pre 
flexion 

Straight Symme    
trical 

1 0 0 0    2 0 0 

“ 2.5  “ “ “ “ 1 0 0 0    3 0 0 
“ 3.3  “ “ “ “ 1 0 0 0    6 1 2/2 
Me-53 3.6  “ “ “ “ 1 0 0 0    7 1 2/2 
S5-16 3.8  “ “ “ “ 1 0 0 0    12 2 2/2 
S10-U1 4.1  “ “ “ “ 52 42 0 0    16 4 6/5 
S6-31 4.5  “ Early 

caudal
formation 

“ “ 48 39 4 0    14 4 6/5 

               
S10-U1 4.6  “ Early 

flexion 
Flexing “ 56 49 6 0    14 4 6/6 

S5-5 5.0  “ Mid 
flexion 

“ “ 64 59 8 Forming    17 4 6/5 

S9A-18A 5.5  “ Late 
flexion 

“ “ 58 49 11 “    15 4 6/6 

               
S11A-85    5.8  SL Post 

flexion 
Flexed “ 81 60 17 2+4    20 5 7/7 

S5-4A 6.1   “ “ “ “ 78 58 17 “    21 6 7/7 
“ 6.5   “ “ “ “ 85 61 17 “    20 6 7/6 
S5-16 7.3   “ “ “ “ 84 57 17 “    18 5 7/7 
Ki-727 7.8   “ “ “ “ 89 59 17 2+4 10 24 34 23 5 9/8 
VA-1801 8.0   “ “ “ “ 84 59 17 3+3 10 24 34 17 8 10/9 
Ki-666 8.8   “ “ “ “ 83 61 17 3+3 10 24 34 22 6 11/11 
Ki-103   10.0  “ “ “ “ 90 63 17 “ 10 24 34 22 8 10/9 
S3-20   12.4  “ “ “ Migrating 87 63 17 “ 10 24 34 23 9 7/7 
S11A-34   15.0  “ “ “ “ 84 64 17 “ 10 24 34 16 4 7/7 
AB-16   15.3  “ “ “ “ 79 56 17 “ 10 25 35 24 7 8/8 
S3-16   16.4  “ “ “  95 73 17 “ 10 24 34 24 6 8/8 
               



90 

Table  7 c - Engyprosopon grandisquamis - development of vertebral column, caudal fin rays and caudal fin  
supporting structures. 

Stations Body Stage Noto- Right Precaudal vertebrae Caudal vertebrae  Ural Total Caudal fin Ural components Epural 
Length chord Eye Neural Haemal Centra Neural Haemal Centra Centra vertebrae rays Sup Hyp Inf Hyp  

     Process Arch Process Arch  Process Arch Process Arch     Upp Mid Mid Low  
                       
KI-527    2.3 NL Pre 

flexion 
Straight Symme

trical
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

“   2.5 “ “ “ “ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
“   3.3 “ “ “ “ 0 9 0 0 0 0 16 1 15 0 0 25 0 0 0 0 0 0 

S5-16   3.8 “ “ “ “ 9 0 0 7 0 7 11 8 10 0 0 27 0 0 0 0 0 0 
S10-U-1   4.1 “ “ “ “ 9 1 0 7 + 21 0 21 0 0 0 30 + 0 0 0 0 0 
S6-31   4.5 “ “ “ “ 9 1 0 8 9 19 4 19 4 + 0 32 + 0 0 0 0 0 
S10-U-1   4.6 “ Early 

flexion 
Flexion “ 9 1 0 8 9 20 2 20 2 + 0 31 6 0 X X 0 0 

S5-5   5.0 “ Mid 
flexion 

“ “ 9 1 0 8 9 21 2 21 2 12 0 32 8 0 X X X X 

S9A-18A   5.1 “ Late 
flexion 

“ “ 9 1 0 8 9 22 2 22 2 24 1 34 11 0 X X X X 

“   5.5 “ “ “ “ 9 1 0 8 9 21 2 21 2 23 1 33 11 0 X X X X 
S11A-85   5.8 SL Post 

flexion 
Flexed “ 9 1 3 5 10 21 2 21 2 23 1 34 17 X X X X X 

S5-4A   6.1 “ “ “ “ 9 1 3 5 10 21 2 21 2 23 1 34 17 X X X X X 
“   6.5 “ “ “ “ 9 1 3 6 10 21 2 21 2 23 1 34 17 X X X X X 

S5-16   7.3 “ “ “ “ 9 1 3 6 10 21 2 21 2 23 1 34 17 X X X X X 
Ki-727   7.8 “ “ “ “ 9 1 3 6 10 21 2 21 2 23 1 34 17 X X X X X 
Va-1801   8.0 “ “ “ “ 9 1 3 6 10 21 2 21 2 23 1 34 17 X X X X X 
Ki-666   8.8 “ “ “ “ 9 1 3 6 10 21 2 21 2 23 1 34 17 X X X X X 
Ki-103 10.0 “ “ “ “ 9 1 6 3 10 21 2 21 2 23 1 34 17 X X X X X 
S3-20 12.4 “ “ “ Migra     

ting 
9 1 6 3 10 21 2 21 2 23 1 34 17 X X X X X 

S11A-34 15.0 “ “ “ “ 9 1 6 3 10 21 2 21 2 23 1 34 17 X X X X X 
AB-16 15.3 “ “ “ “ 9 1 6 3 10 22 2 22 2 24 1 35 17 X X X X X 
S3-16 16.4 “ “ “ “ 9 1 6 3 10 21 2 21 2 23 1 34 17 X X X X X 
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8.
Engyprosopon sechellensis  (R

egan 1908) 
Larvae ranging from

 5.2 m
m

 N
L to 12.1 m

m
 S

L belonging to m
id flexion 

and postflexion stages are described from
 the plankton collections of IIO

E
 and 

N
aga E

xpeditions (Fig. 8 A
, B

, C
 ; Table  8 a,  b, c &

 25).. 

M
orphology :

Larval body thin, transparent and asym
etrical in m

idflexion and  early 

postflexion stages.  E
yes sym

m
etrical and black, the right one has started 

m
oving dorsalw

ards preparatory to its m
igration to the left side in 12.1 m

m
 S

L 

larvae.  Intestine has a com
pact elliptical coil placed at the posterior end of the 

abdom
inal cavity.  R

ectal portion of the alim
entary canal vertical in m

idflexion 

and in early postflexion stages, and the anus opens on the tenth vertebral 

segm
ent in 5.2 m

m
 N

L.  V
entral portion of the alim

entary canal including the 

rectum
 and anus is pushed forw

ards and opens at the level of the eighth 

vertebral segm
ent in 12.1 m

m
 S

L. Liver m
assive occupying the space betw

een 

pectoral girdle and intestinal loop as in other spp. w
ith the anteroposterior axis 

shorter 
than 

the 
dorso-ventral 

axis. 
 

S
w

im
 

bladder 
present, 

spherical 
in 

m
idflexion stage, but in advanced stages becom

ing oval and lies above the 

intestinal loop in the space betw
een seventh and tenth vertebral segm

ents. 

There is no spination on cleithra w
hereas they are present in the urohyal 

and posterior basipterygial processes.  The num
ber of spines increases as the 

larvae grow
 older.  Because of the absence of preflexion stages in the collection 

as w
ell as scarcity of the specim

ens belonging to flexion stages, the statistical 

analysis for m
orphom

etric data is not discussed. 

Fin and supporting structures : 

Fin rays are visible in the m
edian fins except a sm

all portion in the 

posterior caudal region in 5.2 m
m

 N
L larvae (the earliest in the collections).  Full 

com
plem

ent of the m
edian fin rays is seen in 6.3 m

m
 S

L in w
hich the tiny first 

dorsal ray in front of the elongated dorsal ray is also differentiated.  There are 

81-91 dorsal and 57-70 anal rays.  

C
audal  fin com

plem
ent w

ith six rays supported by the inferior hypural 

m
iddle and superior hypural m

iddle, both carrying three rays each in the earliest 
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larvae available in 
the 

collection 
(5.2 m

m
 

N
L). 

 
Inferior hypural 

low
er 

is 

differentiated but rays are found only in 5.5 m
m

 S
L, the superior hypural upper is 

also differentiated and bears three rays in 5.5 m
m

 SL.  Tw
o rays borne on either 

side 
of 

the 
caudal 

fin 
by 

the 
processes 

of 
the 

penultim
ate 

vertebra 
are 

differentiated in 6.3 m
m

 S
L larvae. 

P
elvic fin radial rudim

ent occurs in 5.2 m
m

 N
L and is differentiated in 5.5 

m
m

 S
L.  Left fin radial has grow

n past the right fin radial in 7.7 m
m

 S
L and grow

s 

forw
ards to the urohyal and reaches up to the level of the second spine from

 the 

posterior end in 12.1 m
m

 SL.  Fin ray rudim
ent is seen in 6.3 m

m
 S

L, in 7.7 m
m

 

S
L the pelvic fin radial is asym

m
etrical,  that of the left side being longer than the 

right.  Fin rays are short and left tw
o rays are seen in advance of the right fin.  

P
osterior basipterygial processes beset w

ith spines are present in the youngest 

larvae of the collection  (5.2 m
m

 N
L).   D

istal end of the posterior basipterygial 

recurved on reaching the level of the ascending loop of the intestine but never 

reached the m
iddle level of the intestinal loop. 

A
xial skeleton : 

S
egm

entation of the notochord visible but centra are not discernible in 5.1 

m
m

 N
L larva, the neural and haem

al processes and arches are fairly w
ell 

developed in caudal portion.  In the precaudal region haem
al arches are 

differentiated w
hereas neural processes are seen w

ell developed.    

First neural arch is also seen in 5.2 m
m

 N
L larva but rem

ains in the 

cartilaginous condition even in 12.1 m
m

 S
L larvae.   N

eural and haem
al 

processes are fully developed in 6.3 m
m

 S
L larva.  O

ssification of the processes 

com
m

ences in larvae 9.3 m
m

 S
L, centra are discernible in 6.9 m

m
 S

L.  The 

ossification has com
m

enced only from
 9.3 m

m
 S

L but not com
pleted even in the 

largest larvae (12.1 m
m

 S
L) available in the collection.  There are 10 + 24 – 26 

vertebrae including urostyle. 

The adult

D
epth of body 2 1/5 in the length, length of head 3 3/5  S

nout shorter than 

eye, diam
eter of w

hich is  3 1/2 in length of head and equal to w
idth of concave 

interorbital space ; anterior edge of upper eye above posterior part of low
er.   

M
ale w

ith a spine on the snout, one in front of and one above the low
er eye, one 
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in front of and one below
  the upper eye.. M

axillary extending to below
 anterior 

1/4 of eye, length about  2 2/3 in that of head.     6 gill-rakers of m
oderate length 

on low
er part of anterior arch.  40 scales  in lateral line.  D

orsal 82.  Anal 63 (Fig. 

8 C
).  P

ectoral of ocular side w
ith 12 rays, upper ray produced and longer than 

head (in the m
ale).  P

ale brow
nish ; dark spots or m

arking on body and fins 

(N
orm

an, 1939). 

R
em

arks : 

The larvae of E
. sechellensis are distinguished from

 other species in the 

absence of spines on the cleithra.  The num
ber of spines on urohyal and 

posterior 
basipterygial 

processes 
are 

m
ore 

or 
less 

equal 
to 

those 
of 

E
. 

cocosensis.  The posterior basipterygial processes are typical of E
ngyprosopon

species as in E
. cocosensis,E

. latifrons and E
. m

ogkii.    The num
erical counts 

agree w
ith those of the adult.  The adults are reported from

 the Indian O
cean. 

The larvae is described and reported for the first tim
e. 
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Fig. 8 - E
. sechellensis,  A

-5.2 m
m

 N
L, B

-9.3m
m

 S
L, C

- A
dult   

 (from
 Lalitham

bika D
evi, 1986). 
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Table  8 a  -  Engyprosopon   sechellensis - morphometrics,  in  mm (larval stages). 

Stations Body Right Stage Snout to Head Snout Eye Body depth at Caudal Peduncle Snout to origin 
Length Eye Anus Length Length Width Height Pectoral fin 

base 
Anus  Depth Length of pelvic fin 

              
S11B-91   5.2  NL Symmet

rical 
Mid flexion 2.40 1.40 0.52 0.35 0.39 2.40 2.10 - - 1.40 

S8-26A   5.5  SL “ Post 
flexion 

2.40 1.60 0.58 0.45 0.56 2.90 2.70 0.61 0.35 1.50 

“   6.3   “ “ “ 2.80 1.80 0.68 0.52 0.48 3.20 3.10 0.79 0.35 1.80 
S11B-81   6.9   “ “ “ 3.50 2.00 0.71 0.45 0.52 4.00 3.90 0.97 0.47 1.50 
S8-26A   7.7   “ “ “ 3.30 2.40 0.81 0.53 0.63 4.10 3.90 1.38 0.56 2.20 

“   7.9   “ “ “ 3.30 2.20 0.71 0.58 0.68 4.00 4.10 1.32 0.55 1.60 
S4-32   8.3   “ “ “ 3.60 2.50 0.70 0.64 0.71 4.90 4.90 1.60 0.63 1.70 
S6-34   8.7   “ “ “ 3.50 2.50 0.90 0.58 0.64 4.80 4.90 1.55 0.64 1.70 
S6-31 10.1   “ “ “ 4.20 2.70 0.97 0.61 0.68 5.30 5.50 1.61 0.64 1.80 
Di-52928 12.1   “ “ “ 4.20 3.00 0.90 0.63 0.67 5.70 6.20 1.45 0.84 2.00 
              

Table  8 b -  Engyprosopon sechellensis – meristics (Larval stages). 

Stations Size Stage Noto- Right Fin Rays Vertebrae Spines 
(mm) chord Eye Dorsal Anal Caudal Left 

pelvic 
Precaudal Caudal Total Urohyal Cleithra Posterior basipterygial 

processes 
               
S11B-91    5.2  NL Mid 

flexion 
Flexing Symmet

rical 
69 39 6 0    22 0 15 

S8-26A   5.5  SL Post 
flexion 

Flexed “ 83 57 15 0 10 25 35 21 0 11+ 

“   6.3   “ “ “ “ 89 60 17 FR 10 26 36 20 0 14 
S11B-81   6.9   “ “ “ “ 84 58 17 “ 10 24 34 27 0 22 
S8-26A   7.7   “ “ “ “ 89 70 17 2+4 10 26 36 23 0 14 

“   7.8   “ “ “ “ 88 66 17 “ 10 26 36 22 0 17 
S4-32   8.3   “ “ “ “ 87 61 17 3+3 10 25 35 21 0 24 
S6-34   8.7   “ “ “ “ 87 62 17 2+4 10 25 35 23 0 19 
0S-4   9.3   “ “ “ “ 82 60 17 3+3 10 24 34 32 0 26 

S6-31 10.1  “   “ “ “ 88 68 17 2+4 10 26 36 21 0 15 
S6-38 10.9  “ “ “ “ 81 61 17 3+3 10 24 34 36 0 18 

Di-5292B 12.1  “ “ “ Migra     
ting 

91 70 17 3+3 10 25 35 32 0 26 
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Table  8 c –  Engyprosopon sechellensis - development of vertebral column, caudal fin rays and caudal fin supporting structures. 

Stations Body Stage Noto- Right Precaudal vertebrae Caudal vertebrae  Ural Total Caudal fin Ural components Epural 
Length chord Eye Neural Haemal Centra Neural Haemal Centra Centra vertebrae rays Sup Hyp Inf Hyp  

     Process Arch Process Arch  Process Arch Process Arch     Upp Mid Mid Low  
                       
S11B-91   5.2  NL Mid 

flexion 
Flexion Symme

trical 
9 1 0 8 0 21 2 21 2 0 0 33 6 0 X X X X 

S8-26A   5.5  SL Post 
flexion 

Flexed “ 9 1 0 9 0 21 3 21 3 0 0 34 15 X X X X X 

“   6.3 “ “ “ “ 9 1 4 5 0 23 2 23 2 0 0 35 17 X X X X X 
S11B-81   6.9 “ “ “ “ 9 1 4 5 10 21 2 21 2 23 1 34 17 X X X X X 
S8-26A   7.7 “ “ “ “ 9 1 4 5 10 23 2 23 2 25 1 36 17 X X X X X 

“   7.8 “ “ “ “ 9 1 4 5 10 23 2 23 2 25 1 36 17 X X X X X 
S6-34   8.7 “  “ “ “ 9 1 4 5 10 22 2 22 2 24 1 35 17 X X X X X 
OS-4   9.3 “ “ “ “ 9 1 4 5 10 21 2 21 2 23 1 34 17 X X X X X 
S6-31   10.1 “ “ “ “ 9 1 4 5 10 23 2 23 2 25 1 36 17 X X X X X 
Di-5292B 12.1 “ “ “ Migra 

ting 
9 1 4 5 10 22 2 22 2 24 1 35 17 X X X X X 
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9.
Engyprosopon m

ultisquam
a   A

m
aoka, 1963 

Larvae ranging from
 2.6 m

m
 N

L to 5.9 m
m

 S
L are described from

 

plankton  collected during IIO
E

 and N
aga E

xpeditions (Figs. 9 A
, B

, C
,  D

 ; 

Tables  9 a,  b, c,  25).  

M
orphology  :  

Larval body diaphanous and sym
m

etrical.  E
yes sym

m
etrical but not 

pigm
ented in 2.3 m

m
 N

L, turning black in 2.8 m
m

 N
L larvae.  A

lim
entary canal 

runs parallel to the notochord, the intestinal coil is circular in early stages but in 

3.7 m
m

 N
L becom

es elliptical and placed at the posterior end of the abdom
inal 

cavity and the rectal portion dips vertically dow
n, the anus at the level of the 10

th

m
yotom

e.    V
entral portion of the intestinal loop gets pushed gradually forw

ards 

as the larvae grow
 and in 5.9 m

m
 S

L (the largest specim
en in the collection) the 

anus opens on the ninth vertebral segm
ent.    Liver m

assive and occupies the 

space betw
een the pectoral girdle and intestinal loop.  S

w
im

 bladder sm
all and 

occupies the space betw
een eighth and tenth vertebral segm

ent.  

S
pines w

hich are com
paratively sm

all, are found on urohyal and posterior 

basipterygial processes 
from

 
very early larval 

stages. 
 

N
um

ber of 
spines 

increases as the larvae grow
.  Spines are not seen on cleithra even in the largest 

(5.9 m
m

 S
L) specim

ens in the  present collections. 

R
elative head length as w

ell as length betw
een snout and pelvic fin base 

increase from
 preflexion to postflexion stages unlike in other species so far 

studied.  R
elative snout length show

s an increase from
 preflexion to flexion 

stages, 
thereafter 

decreases 
as 

in 
E

. 
cocosensis, 

E
. 

latifrons 
and 

E
.

grandisquam
is.   R

elative snout to anus length decreases as in E
. latifrons, E

. 

m
ogkii and E

. grandisqum
is.  E

ye w
idth increases from

 preflexion to flexion 

stages and then decreases in contrast to the species studied so far ; w
hereas 

the eye height decreases from
 preflexion to postflexion stages as in  E

. 

cocosensis, E
. latifrons, E

. m
ogkii and E

. grandisquam
is.   R

elative depth at 

pectoral base show
s sudden increase from

 preflexion to flexion stages but the 

increm
ent is gradual afterw

ards, as in E
. grandisquam

is.  D
epth at anus 

increases as in E
. latifrons, E

. m
ogkii and E

. grandisquam
is.
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Fin and supporting structures  : 

E
longated 

dorsal 
ray 

at 
the 

anterior 
end 

of 
the 

dorsal 
fin 

fold 
is 

differentiated from
 early stages.  First anal pterygiophore gets differentiated in 

3.0 m
m

 N
L.  In 3.7 m

m
 N

L larvae, m
edian fin rays are differentiated from

 anterior 

to posteriorw
ards.  H

ow
ever, dorsal rays are not differentiated over the skull 

region.  First dorsal ray is not differentiated even in the largest larvae available in 

the collection (5.9 m
m

 S
L).  R

am
us of the supporting first dorsal ray grow

s out 

from
 the first elongated dorsal pterygiophore in 5.9 m

m
 S

L but the first ray is yet 

to develop.  There are 84-85 dorsal and 52-53 anal rays. 

C
audal fin com

plex is seen differentiating as pack of cells on the ventral 

side of the body a little anterior  to the caudal extrem
ity in 3.7 m

m
 N

L.  Inferior 

hypural m
iddle and superior hypural m

iddle are differentiated in  4.2 m
m

 N
L w

ith 

tw
o caudal rays articulated to inferior hypural m

iddle.  E
pural is differentiated 

from
 5.1 m

m
 N

L (m
id flexion stages).  Flexion of the notochord is effected 

betw
een 4.2 m

m
 N

L and 5.8 m
m

 S
L larvae.  Full com

plem
ent of caudal rays are 

seen in 5.8 m
m

 S
L. 

D
orsal and posterior basipterygial processes of pelvic fin are differentiated 

in the earliest larvae (2.6 m
m

 N
L).  P

osterior basipterygial processes extend 

along the ventral aspect of the body w
all and reach up to the intestinal loop, 

curve upw
ards and slightly forw

ards in advanced stages.   R
adial rudim

ent of 

pelvic fin is seen  in 4.2 m
m

 N
L, radial is differentiated in late flexion (5.2 m

m
 

N
L).   R

ays are not differentiated even in the largest specim
ens.   

 A
xial skeleton : 

N
otochord vacuolated and unsegm

ented in larvae up to 4.8 m
m

 N
L.  

N
eural and haem

al arches begin to differentiate in 3.5 m
m

 N
L except the first 

neural arch, w
hich is differentiated in 4.5 m

m
 N

L larva.  N
eural and haem

al 

processes are differentiated in 3.7 m
m

 N
L, but in the precaudal region, only 

heam
al arches are seen even in the largest specim

en but not the haem
al spines.  

There are 10 + 26 vertebrae including urostyle. 
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The adult  :  

D
epth of body a little less than half its length of head 3.97-4.78.  S

nout 

short, about equal to the eye, diam
eter of w

hich is 3.5 to 4.5 in length of head ; 

inter orbital space concave, w
idth ½

 diam
eter of eye ; anterior edge of upper eye 

above m
iddle of the low

er.  R
ostral spine present and rather strong.  M

axillary 

extending slightly beyond anterior edge of pupil of low
er eye.   Teeth on upper 

jaw
 biserial w

ith largest teeth anteriorly.  5 to 8 gill – rackers on first arch sim
ilar 

in shape on both sides, rather long, developing on low
er lim

b  of arch.  45-50 

scales in lateral line.  D
orsal 83-96, anal 62-73 (Fig. 9 C

).  Pectoral of ocular side 

w
ith 9-11 rays, length 0.5 to 0.9 in head ; produced and filam

entous.  P
ale 

greyish green ; w
ith irregularly scattered blackish spots paler than body on all 

fins.  A
 pair of large jet-black blotches on caudal fin (A

m
aoka, 1969). 

R
em

arks : 

The larvae of E
. m

ultisquam
a resem

ble w
ith those of E

. sechellensis in

the absence of spines on the cleithra.  The num
ber of spines on the urohyal and 

posterior 
basipterygial 

processes 
are 

few
er 

in 
num

ber 
than 

those 
of 

E
.

sechellensis but is com
parable to those of E

. latifrons.  The larval form
s also 

posses the typical posterior basipterygial processes of the genus.  The relative 

head length and snout to pelvic base increase from
 preflexion to postflexion 

stages unlike in other species studied so far.  The depth across the anus is the 

least in E
. m

ultisquam
a.  The num

ber of dorsal and anal rays agree w
ith those of 

the adult. The adults are reported from
 Japanese w

aters and not from
 the Indian 

O
cean.   O

zaw
a and Fukui (1986), and Fukui, (1997)  has reported the larvae of 

this species from
  S

outh C
hina S

ea but is reported and described for the first 

tim
e from

 Indian O
cean.  
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Fig. 9 -   E
. m

ultisquam
a,   A

-3.7 m
m

 N
L, B

-4.8 m
m

 N
L, C

-5.9 m
m

 S
L,  

   (from
 Lalitham

bika D
evi, 1986), D

- A
dult  (from

 A
m

aoka, 1969) 
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Table  9 a - Engyprosopon   multisquama - morphometrics,  in  mm (Larval stages within broken lines indicate notochord  flexion). 

Stations Body Right Notochord Snout to Head Snout Eye Body depth at Caudal Peduncle Snout to origin 
Length Eye Anus Length Length Width Height Pectoral fin 

base 
Anus  Depth Length of pelvic fin 

              
S6-34   2.6  NL Symmet

rical 
Straight 1.40 0.70 0.16 0.23 0.23 0.71 0.64 - - - 

S6-28  2.8  “ “ “ 1.60 0.70 0.15 0.29 0.29 0.81 0.58 - - - 
S5-9B 3.0   “ “ “ 1.70 0.70 0.18 0.23 0.26 0.64 0.58 - - - 
S6-39   3.1   “ “ “ 1.50 0.80 0.21 0.24 0.29 0.90 0.72 - - 0.80 
S5-10  3.5   “ “ “ 1.80 0.90 0.26 0.29 0.31 1.10 0.90 - - 0.90 
S8-20B 3.7   “ “ “ 1.90 1.00 0.35 0.32 0.34 1.70 1.20 - - 1.10 
              
 S8-20B 4.2   “ “ Early 

flexion 
2.10 1.30 0.50 0.35 0.37 1.80 1.50 - - 1.20 

S8-20B 4.6   “ “ “ 1.90 1.30 0.48 0.32 0.32 2.00 1.60 - - 1.40 
S8-26A 4.8   “ “ Mid flexion 2.30 1.30 0.45 0.39 0.42 2.20 2.10 - - 1.20 
S8-20B   5.2   “ “ Late 

flexion 
2.40 1.60 0.50 0.35 0.43 2.40 2.30 - - 1.70 

S8-26A 5.6   “ “ “ 2.40 1.60 0.58 0.45 0.56 2.90 2.70 - - 1.50 
              
S8-20B 5.8  SL “ Flexed 2.60 1.80 0.60 0.45 0.40 2.70 2.40 0.55 0.29 1.90 
S8-26A 5.9   “ “ “ 2.60 1.80 0.58 0.45 0.41 2.70 2.80 0.64 0.37 1.70 
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Table  9 b -   Engyprosopon multisquama  - meristics  (Larval stages within broken lines indicate notochord flexion). 

Stations Size Stage Notochord Right Fin Rays Vertebrae Spines 
(mm) Eye Dorsal Anal Caudal Left 

pelvic 
Precaudal Caudal Total Urohyal Cleithra Posterior basipterygial 

processes 
               

S6-34   2.6  NL Pre 
flexion 

Straight Symmetri
cal 

1 0 0 0    5 0 4 

S6-28  2.8   “ “ “ “ 1 0 0 0    8 0 4 
S5-9B 3.0   “ “ “ “ 1 1 0 0    9  4 
S5-10   3.5   “ “ “ “ 1 1 0 0    9  6 

S8-20B 3.7   “ “ “ “ 57 36 0 0    11 0 9 
               

S8-20B 4.2   “ Early 
flexion 

Flexing “ 65 43 2 0    9 0 10 

S8-26A     4.5   “ “ “ “ 67 42 7 0    16 0 11 
S8-20B 4.6   “ “ “ “ 64 49 5 0    14 0 14 
S8-26A 4.8   “ Mid 

flexion 
“ “ 78 48 9 0    14 0 14 

S8-20B 5.1   “  “ “ “ 76 50 8 0    14 0 12 
“ 5.2   “ Late 

flexion 
“ “ 80 48 10 0    19 0 16 

S8-26A   5.6   “ “ “ “ 80 48 12 0    16 0 14 
               

 S8-20B 5.8  SL Post 
flexion 

Flexed “ 84 52 17 0 10 26 36 16 0 11 

S8-26A 5.9   “ “ “ “ 85 53 17 0 10 26 36 18 0 11 
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Table  9 c – Engyprosopon multisquama - development of vertebral column, caudal fin rays  
    and caudal fin supporting structures.

Station Body Stage Noto- Right Precaudal vertebrae Caudal vertebrae  Ural Total Caudal fin Ural components Epural 
Length chord Eye Neural Haemal Centra Neural Haemal Centra Centra vertebrae rays Sup Hyp Inf Hyp  

     Process Arch Process Arch  Process Arch Process Arch     Upp Mid Mid Low  
                       
S6-34   2.6 NL Pre 

flexion 
Straight Symme

trical
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

S6-28  2.8 “ “ “ “ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
S8-20B 3.7 “ “ “ “ 9 0 0 8 0 19 5 19 5 0 0 34 0 0 0 0 0 0 

“ 4.2 “ Early 
flexion 

Flexing “ 9 0 0 8 0 19 5 19 5 0 0 34 2 0 X X 0 0 

S8-26A 4.5 “ “ “ “ 9 1 0 8 0 21 3 21 3 0 0 34 7 0 X X X 0 
S8-20B 4.6 “ “ “ “ 9 1 0 8 0 20 3 20 3 0 0 33 5 0 X X X 0 
S8-26A 4.8 “  Mid 

flexion 
“ “ 9 1 0 8 10 23 2 23 2 25 1 36 9 0 X X X 0 

S8-20B 5.1 “ “ “ “ 9 1 0 8 10 21 3 21 3 24 1 35 8 0 X X X X 
“ 5.2 “ Late 

flexion 
“ “ 9 1 0 8 10 23 2 23 2 25 1 36 10 0 X X X X 

S8-26A   5.6 “ “ “ “ 9 1 0 8 10 20 3 20 3 23 1 34 12 X X X X X 
S8-20B 5.8 SL Post 

flexion 
Flexed “ 9 1 0 8 10 23 2 23 2 25 1 36 17 X X X X X 

S8-26A 5.9 “ “ “ “ 9 1 0 8 10 23 2 23 2 25 1 36 17 X X X X X 
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10. 
Engyprosopon Xenandrus, G

ilbert, 1905
Larvae 

ranging 
from

 
4.8m

m
 

N
L 

to 
15.8 

m
m

 
S

L 
and 

belonging 
to 

preflexion and postflexion stages are found in the IIO
E

 and N
aga E

xpedition  

collections (Figs. 10 A
, B

, C
, D

 ; Tables  10a,  b). 

M
orphology  :  

Larval body diaphanous and sym
m

etrical in early stages.  E
yes black, 

right eye has started shifting from
 sym

m
etrical position, preparatory to m

igration 

to left side in 12.6 m
m

 S
L larvae, but the shifting is not com

pleted in 15.8 m
m

 S
L 

larvae, the largest specim
en available in the collections.  Jaw

s carry sm
all teeth, 

alim
entary canal runs parallel to notochord up to m

iddle of the abdom
inal cavity 

w
here it m

akes a single coil-oval in shape, the antero-posterior diam
eter of the 

coil being m
ore than dorso-ventral in earliest stages of larvae.  A

t this stage 

rectal portion lies horizontally and is directed posteriorw
ards, but in 6.1 m

m
 N

L 

larvae, the dorso-ventral axis of the coil becom
es m

ore than the antero-posterior 

one and the coil is pushed to posterior end of abdom
inal cavity w

ith the rectal 

portion lying vertically dow
n and anus opening at the level of 10

th vertebral 

segm
ent.  In later stages, intestinal coil gets gradually pushed forw

ards and in 

15.8 m
m

 SL anus com
es to lie at the level of eighth vertebral segm

ent.  Liver is 

m
assive w

ith antero-posterior axis m
ore than dorso-ventral axis in early stages 

but becom
es reversed in advanced stages.   S

w
im

 bladder present lying below
 

the space betw
een eighth and tenth vertebral segm

ents.   S
pines occur on the 

urohyal and posterior basipterygial processes but not on the cleithra. 

Fin and supporting structures:

M
edian fins continuous, an elongated dorsal ray present at anterior end of 

dorsal fin fold and present  in all rem
aining stages.  In 6.1 m

m
 N

L larvae 

pterygiophores and fin rays are seen differentiated except at caudal extrem
ity.  

The first tiny dorsal ray is discernible in 7.2 m
m

 S
L larvae in w

hich full 

com
plem

ent of m
edian fin rays are seen.  79-94 dorsal and 62-70 anal rays. 

In 6.1 m
m

 N
L larvae, hypural elem

ents evident as pack of cells at caudal 

extrem
ity of notochord along its ventral aspects.  Flexion stages are not 
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available, so the sequence of form
ation of caudal rays is not described.  Full 

com
plem

ent of 17 caudal rays occur in 7.1 m
m

 S
L larvae. 

P
elvic 

fin 
com

plex 
represented 

by 
cartilaginous 

bars 
(basipterygial 

processes) is seen in 4.8 m
m

 N
L larvae.  P

elvic fin radial (anterior basipterygial 

processes) discernible in 6.1 m
m

 larvae and rays are found in 7.2 m
m

 S
L larva.  

P
elvic fin radials are asym

m
etrical, those of left side longer than the right and 

three of the anterior rays of the left are in advance of those of right fin. 

P
osterior 

basipterygial 
processes 

lie 
along 

the 
ventral 

aspect 
of 

abdom
inal w

all, the distal ends  reach up to ascending loop of intestine and end 

up in spines as in E
. grandisquam

is.

A
xial skeleton :  

N
otochord rem

ains vacuolated and unsegm
ented in 4.8 m

m
 N

L larvae, 

vertebral segm
ents clearly evident in anterior region in 7.1 m

m
 S

L larvae but 

only faintly visible  posteriorly.  First neural arch cartilaginous, very thin and blunt 

at its tip, second neural arch also cartilaginous but broad and spinous at its tip 

retaining the consistency even in the largest specim
ens m

easuring 15.8 m
m

 S
L 

larvae.  In 11.7 m
m

 S
L larvae, vertebrae dum

b bell-shaped and ossified.  S
ix 

haem
al processes and tw

o arches occur in the precaudal region of w
hich 

posterior three processes are sm
aller.  N

um
ber of vertebrae range from

 10+25-

26 including urostyle. 

The adult : 

D
epth of body about tw

ice in the length, length of head 3 1/5 to 3 2/5.  

S
nout shorter than eye, diam

eter of w
hich is about 2 2/3 in length of head  ; 

interorbital space concave, w
idth nearly equal to (M

) or about  1/4     (F) 

diam
eter of eye ; anterior edge of upper eye above m

iddle of low
er in the m

ale ;  

each eye in the m
ale w

ith a broad sem
icircular fringed m

em
brane.  A

 strong 

spine on the snout in the m
ale and one or m

ore on each orbital m
argin.   

M
axillary nearly reaching m

iddle of eye, length 2 1/3 to 2 1/2 in head.  Teeth 

uniserial (?).  11 to 12  pointed gill-rakers of m
oderate length on low

er part of 

anterior arch. 50 scales in lateral line. D
orsal 79-91.  A

nal 61-69 (Fig. 10 D
).  



106

P
ectoral of ocular side w

ith 12 rays, length 4/5 that of head.  Y
ellow

ish brow
n ; 

traces of sm
all dark spots on m

edian fins (N
orm

an, 1934). 

R
em

arks  : 

The larvae of E
. xenandrus has posterior basipterygial processes ending 

in spine as seen in the case of  E
. grandisquam

is.  B
ut the present larvae differ 

from
 those of E

. grandisquam
is in the absence of spines on the cleithra.  The 

differentiation of fin rays are very late in E
. xenandrus.  The fin ray count agrees 

w
ith the adults.  The adults are reported from

 H
aw

aiian Islands.  The larvae of 

this species are described and reported for the first tim
e. 
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Fig. 10  -   
E

. xenandrus,  A
-4.8 m

m
 N

L, B
-6.1 m

m
 N

L, C
-15.8 m

m
 S

L, D
- A

dult   
(from

 Lalitham
bika D

evi, 1986) 
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Table  10 a - Engyprosopon   xenandrus  - morphometrics,  in  mm  (Larval stages).

Stations Body Right Notochord Snout to Head Snout Eye Body depth at Caudal Peduncle Snout to origin 
Length Eye Anus Length Length Width Height Pectoral 

fin base 
Anus  Depth Length of pelvic fin 

              
Ar Dodo  25   4.8  NL Symm

etrical 
Straight 2.00 1.20 0.34 0.31 0.34 1.16 0.81 - - - 

Dm  132   6.1   “ “ “ 3.00 1.70  0.52 0.46 0.41 2.40 2.30 - - - 
S8 – 20 B   7.1  SL “ Flexed 3.20 1.80 0.55 0.48 0.45 3.00 3.00 0.77 0.39 1.80 
S8 – 26 A   7.2   “ “ “ 3.30 1.90 0.71 0.61 0.61 3.80 3.60 1.30 0.58 1.30 
S4 – 32   9.0   “ “ “ 3.70 2.60 1.00 0.64 0.66 5.20 5.20 1.80 0.68 1.70 

“ 10.1   “ “ “ 3.70 2.80 1.00 0.68 0.68 5.30 5.30 1.80 0.74 1.60 
“ 11.1   “ “ “ 4.40 3.10 0.98 0.74 0.71 5.60 6.10 2.20 0.81 2.10 
“ 12.5   “ “ “ 4.40 3.20 1.00 0.74 0.64 6.60 6.80 2.20 0.81 1.80 
“ 12.8   “ Migra    

ting 
“ 4.30 3.50 0.87 0.84 0.87 6.10 6.10 2.20 0.90 2.60 

“ 13.6   “ “ “ 3.90 3.80 0.90 0.90 0.80 6.30 6.30 2.40 1.00 2.10 
“ 14.0   “ “ “ 4.20 3.90 1.30 0.93 0.90 6.90 7.00 2.70 1.01 2.00 
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Table 10 b -  Engyprosopon xenandrus – meristics (Larval stages). 

Stations Size Stage Noto- Right Fin Rays Vertebrae Spines 
(mm) chord Eye Dorsal Anal Caudal Left 

pelvic 
Precaudal Caudal Total Urohyal Cleithra Posterior 

besipterygial 
processes 

               
Ar Dodo  25    4.8 NL Pre 

flexion 
Straight Symmet

rical 
1 0 0 0    9 0 6 

Dm  132    6.1  “ “ “ “ Ca74 ca49 0 0    19 0 12 
S8 – 20 B    6.1 SL Post 

flexion 
Flexed “ Ca75 ca54 17 Forming 10 26 36 19 0 15 

S8 – 26 A   7.2   “ “ “ “ 81 62 17 3+3 10 25 35 25 0 16 
S4 – 32   9.0   “ “ “ “ 78 62 17 “ 10 25 35 24 0 18 

“   9.5   “ “ “ “ 90 65 17 “ 10 26 36 18 0 16 
“ 10.1   “ “ “ “ 91 64 17 “ 10 25 35 25 0 16 
“ 10.6   “ “ “ “ 86 66 17 “ 10 26 36 23 0 20 
“ 11.1   “ “ “ “ 88 70 17 “ 10 26 36 26 0 16 
“ 11.3   “ “ “ “ 89 65 17 “ 10 25 35 23 0 15 
“ 12.5   “ “ “ “ 93 66 17 “ 10 26 36 28 0 14 
“ 12.8   “ “ “ “ 94 68 17 “ 10 26 36 17 0 10+ 
“ 13.0   “ “ “ “ 93 69 17 “ 10 26 36 19 0 18 

S4-32 13.6   “ “ “ “ 86 66 17 “ 10 26 36 10+ 0 10+ 
“ 14.0   “ “ “ “ 79 67 17 “ 10 26 36 17 0 10+ 

Ki-322 15.8   “ “ “ “ 93 66 17 “ 10 25 35 28 0 13 
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D
iscussion

The num
ber, size and pattern of distribution of spines (serrations) on the 

urohyal, basipterygial processes and cleithra together w
ith the m

eristics and 

m
orphom

etrics 
help 

in 
identifying 

the 
larvae 

of 
different 

species, 
of 

E
ngyprosopon.

The differences in standard length, snout to anus length, depth of body 

across anus, length at w
hich differentiation of  m

edian, caudal and pelvic fin rays 

and supporting structures, first neural arch, first tiny dorsal ray as w
ell as the 

com
m

encem
ent of m

igration of eye show
 variations am

ong different species of 

E
ngyprosopon larvae studied so far (Table 10).  A

m
ong the different species of 

larvae exam
ined so far, those of E

ngyprosopon xenandrus appear to be the 

largest.  It has the m
axim

um
 length at postflexion stage, m

axim
um

 snout to anus 

length, late in the developm
ent and differentiation of first neural arch, m

edian 

pterygiophores, 
m

edian 
rays 

and 
hypural 

elem
ents 

and 
also 

late 
in 

the 

com
m

encem
ent of m

igration of the eye (Table 11).  But in the m
axim

um
 depth at 

anus and late developm
ent and differentiation of first dorsal ray and pelvic fin 

radials, the position occupied by E
. xenandrus is shared by E

. cocosensis, E
. 

grandisquam
is 

and 
E

. 
m

ogkii 
respectively. 

 
N

evertheless, 
it 

is 
difficult 

to 

recognise the shortest species am
ong the genus.  E

. sechellensis has the 

m
inim

um
 length at postflexion stage, E

. m
ogkii has the shortest snout to anus 

length and early differentiation and developm
ent of first neural arch and hypurals 

w
hile E

. m
ultisquam

a has the m
inim

um
 depth at anus and early differentiation of 

m
edian pterygiophores.  E

. latifrons com
e first in the early differentiation of first 

dorsal ray. 

Larval form
s belonging to E

. cocosensis, E
. latifrons, E

. m
ogkii and E

.

grandisqum
is can be distinguished from

 E
. sechellensis, E

. m
ultisquam

a and E
. 

xenandrus in the presence of spines on the cleithra and their absence in the 

latter.  In the form
er group, the spines are m

ore in num
ber in E

. cocosensis than 

in others.  Larvae of E
. latifrons differ from

 E
. m

ogkii in that the form
er has 

spines on the urohyal, cleithra and posterior basipterygial processes from
 the 

very early stages (2.6 m
m

 N
L larvae) but not differentiated in the cleithra and 

posterior basipterygial processes in the latter even in 2.8 m
m

 N
L larvae. They 
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are seen in the larvae of 3.4 m
m

 N
L and above.  In E

. m
ogkii even the posterior 

basipterygial processes develop only in 3.4 m
m

 N
L.  In E

. grandisquam
a also 

the spines are absent in 2.3 m
m

 N
L. larvae on the cleithra and posterior 

basipterygial processes w
hich get differentiated only in 3.3 m

m
 N

L. H
ow

ever, the 

early larvae of E
. grandisquam

is can be distinguished from
 those of E

. m
ogkii in 

having a urohyal appendage in the form
er and the larval body of E

. m
ogkii is 

covered over by brow
nish black stellate pigm

ents.  The spines on the posterior 

basipterygial  processes in E
. grandisquam

is is also peculiar in that their 

positions on the right and left ram
i do not juxtapose and can be counted 

separately. 

A
m

ong
E

.sechellensis, E
. m

ultisquam
a and E

. xenandrus the spines are 

m
ore in the first species than in others a character com

parable to E
. cocosensis.

The posterior basipterygial processes in E
. xenandrus end in spine as in E

. 

grandisquam
is,  w

hile in E
. m

ultisquam
a the distal end of  the posterior 

basipterygial processes get reflected backw
ards and ends curved.  A

 sim
ilar 

condition of the posterior basipterygial processes is found in E
. cocosensis, E

. 

latifrons, E
. m

ogkii and E
. sechellensis.  In the absence of earlier stages it is 

difficult to asses the length of the larvae at w
hich m

edian fins are differentiated in 

E
. cocosensis and E

. sechellensis. (Tables 4b, 8b &
 11).  From

 the tables it is 

seen that the differentiation of m
edian fin is com

paratively late in E
.xenandrus

and early in  E
. cocosensis.  The caudal fin ray differentiates earlier in E

. m
ogkii,

but apparently late in E
. xenandrus (betw

een 6.1 and 7.1 m
m

) even though the 

larvae of the latter species belonging to flexion stages are not available in the 

collections.  The pelvic fin gets differentiated m
uch earlier in  E.grandisquam

is

but very late in E
. m

ogkii w
hereas the first neural arch is differentiated early in E

.

m
ogkii and late in E

. sechellensis.  In general, it could be assum
ed that E

.

xenandrus apparently takes m
ore tim

e for differentiation of various  organ 

system
s.  The depth across anus is m

ore pronounced in E
. cocosensis and least 

in
E

. m
ultisquam

a.

O
f the seven species described in the present report E

. grandisquam
is

has been described by P
ertseva-O

stroum
ova (1965), O

zaw
a and Fukii (1986) 

and 
Fukii 

(1997). 
 

O
zaw

a 
and 

Fukii 
(1986) 

have 
reported 

larvae 
of 

E
.

grandisquam
a (3.6-15 m

m
 S

L) and E
. m

ultisquam
a (12.7-14.8 m

m
 SL). They 
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agree w
ith the present form

s. The specim
ens reported by P

ertseva-O
stroum

ova 

have been collected from
 G

ulf of Tonkin ranging in length from
 2.8 to 8.9 m

m
 

and a larva of 14.3 m
m

. They seem
 to include tw

o kinds of larvae as the 

difference in vertebral counts, pigm
entation and m

edian fin rays.   The present 

form
s agree w

ith those described by P
ertseva-O

stroum
ova as C

rossorhom
bus 

azureus and C
rossorhom

bus sp. in the presence of spines on the urohyal 

cleithra and posterior basipterygial processes. B
ut they have not m

entioned the 

presence of urohyal appendage w
hich is characteristic in the early stages of the 

m
aterials of the present description and also not m

entioned about the peculiar 

disposition of the basipterygial processes w
hich end in spinous processes in E

. 

grandisquam
is.  A

hlstrom
 et al. (1984) in review

ing characters of different 

pleuronectiform
 larvae have included a figure of E

. xenandrus m
easuring about 

20 m
m

. The larvae of E
ngyprosopon species resem

bles w
ith those of E

ngyophrys 

senta (H
ensley, 1977) and Trichopsetta ventralis (Futch, 1977) in the general 

shape, m
eristic characters and in the presence of spines on urohyal, cleithra and 

posterior basipterygial processes.  B
ut differ in the possession of short based 

pelvic fin girdle. Though som
e asym

m
etry prevail in the pelvic fin of E

ngyophrys

and Trichosetta spp., it is only in respect of position of the right and left fin radials 

and origin of first left fin ray just in front of the right fin.  In Engyprosopon the left 

ventral fin radial is strongly asym
m

etrical being longer than that of the right and 

tw
o to three rays of the left fin are placed w

ell in advance of the right.  The 

presence of spines on the otic bones in the head in the larvae of E
ngyophrys 

senta also help to distinguish them
 from

 those of E
ngyprosopon spp.  Further, 

E
ngyophrys 

senta 
and 

Trichopsetta 
ventralis 

 
belong 

to 
Paralichthidae 

of 

A
m

aoka w
hich can be distinguished from

 Bothidae in having short based pelvic 

fin radial in the form
er am

ong other characters (N
orm

an, 1934).  Further N
orm

an 

has reported that the adults of E
ngyprosopon belongs to Indo-P

acific region, 

w
hereas Engyophrys senta and Trichopsetta ventralis belong to tropical w

aters 

of A
m

erica.  The larvae of the above are reported from
 G

ulf of M
exico. 

It m
ay be noted that larvae of E

. grandisquam
is and E

. xenandrus posses 

characters w
hich are sim

ilar to other E
ngyprosopon species, they could be 

placed. separately from
 E

ngyprosopon in the presence of straight posterior 



113

basipterygial processes ending in spine.  A
hlstrom

 has also suggested to provide 

a separate status to these tw
o species on the above ground w

hich is w
orth 

considering. 

The larvae of E
. cocosensis, E

. latifrons, E
. m

ogkii, E
. sechellensis, and  

E
. xenandrus are described and reported for the first tim

e. 
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Table  11. Difference in morphometrics at the commencement of postflexion and length of larvae when meristic  
characters differentiate in  Engyprosopon species (in mm). 

pecies Standard 
length 

Snout to anus 
length 

Body depth 
across anus 

Median fin 
rays 

Pelvic fin 
rays 

First neural 
arch 

First tiny 
dorsal ray 

Hypural Commencement of 
eye migration 

E. cocosensis 5.6 2.6 3.2 3.5 5.0 5.0 6.5 5.0 11.1 

E. latifrons 5.7 2.5 2.8 4.7 6.6 3.6 5.7 4.8 - 

E. mogkii 5.8 2.1 3.0 4.0 7.2 3.4 7.0 4.0 - 

E. grandisquamis 5.8 2.7 2.8 4.1 5.0 4.1 7.8 4.6 12.4 

E. sechellensis 5.5 2.4 2.7 5.2 6.3 5.2 6.3 5.2 12.1 

E. multisquama 5.8 2.6 2.4 3.7 - 4.5 - 4.2 - 

E. xenandrus 7.1 3.2 3.0 6.1 7.1 6.1 7.2 6.1 12.8 
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11. 
B

othus m
yriaster  (Tem

m
inck and Schlegel, 1846) 

Larvae ranging from
 4.1 m

m
 N

L to 33.5 m
m

 S
L are found in the 

collections of IIO
E

 and N
aga E

xpedition sam
ples.  The larvae belonging to 

preflexion, flexion and postflexion stages are present (Figs. 11 A, B
, C

; Tables  

12 a,  b, c &
 25). 

M
orphology : 

Larval body thin, sym
m

etrical, laterally com
pressed m

ore deeply ovate 

than in m
ost other species,  transparent  in early stages, snout prom

inent and 

cerebral hem
ispheres have truncate anterior m

argin. E
yes black, sym

m
etrical 

and squarish in early stages, becom
ing spherical later.  R

ight eye has not started 

shifting to the left side, even in 33.5 m
m

 S
L larva, largest specim

en in the 

collection. 
 

Jaw
s 

carry 
sm

all 
teeth, 

alim
entary 

canal 
runs 

parallel 
to 

the 

notochord for a short distance, then runs obliquely dow
nw

ards,  m
akes an 

elliptical coil at the posterior end of the abdom
inal cavity in 4.1 m

m
 N

L larva, 

anus opening at the level of ninth vertebral segm
ent.  In later stages, ventral 

portion of intestinal loop pushed obliquely forw
ards and the anus com

es to lie at 

the level of sixth vertebral segm
ent in 33.5 m

m
 SL larva.  A

 pair of caecal 

outgrow
ths appear at the anterior end of the intestine and another pair a little 

below
, directed into the space betw

een the loops.  Intestinal loop not com
pact its 

ventral portion w
ith a sm

ooth curature the space betw
een ascending and 

descending loops being filled w
ith glandular m

aterial.   Liver not m
assive, 

narrow
, its dorso-ventral axis m

ore than tw
ice its anterio-posterior axis even in 

preflexion stages, the distal end draw
n out into a finger-like process lying 

beneath the intestinal loop.  S
w

im
 bladder sm

all, placed betw
een seventh and 

ninth vertebral segm
ents but in advanced stages it gets reduced.  S

pines totally 

absent.R
elative 

head 
length 

increases 
from

 
preflexion 

to 
flexion 

stages, 

thereafter decreases 
(Table 25), but relative 

snout length decreases from
 

preflexion to flexion and later increasing from
 flexion to post flexion stages.  

R
elative snout  - anus length and length from

 snout to pelvic fin base, as w
ell as 

eye w
idth and height decrease from

 preflexion to postflexion.  B
ody depth at 
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pectoral fin base and across anus increases from
 preflexion  to postflexion 

stages. 

Fin and supporting structures  : 

E
longated dorsal ray at anterior end of the dorsal fin fold com

paratively 

short.  D
istinction of elongated dorsal ray becom

es difficult as the larvae reaches 

14.4 m
m

 S
L and thereafter it is not discernible from

 rest of the rays.  Forw
ard 

extension of the first dorsal pteyrgiophore noticeable in 4.1 m
m

 N
L larva.  First 

tiny ray is discernible in 4.2 m
m

 N
L, but m

edian fin rays not differentiated in the 

posterior caudal portion.  Full com
plem

ent of m
edian fin rays occurs in 7.9 m

m
 

SL in w
hich 87 dorsal and 62 anal rays can be counted.  M

edian fin ray vary 

from
 86  to 92 in the dorsal and 62 to 70 in the anal.  Forw

ard extension of dorsal 

fin fold grow
s beyond the tip of the first dorsal pterygiophore and fifth dorsal ray 

lies opposite the tip of pterygiophore in largest specim
en of the collection.  

In 4.1 m
m

 N
L larva hypural elem

ents occur as pack of cells, in  4.2 m
m

 

inferior hypural low
er and epural are differentiated w

ith no rays, the inferior 

hypural m
iddle and superior hypural m

iddle are differentiated w
ith four rays 

each, in 4.5 m
m

, a ray is seen on inferior hypural low
er.  Flexion of the 

notochord 
evident 

in 
larvae 

ranging 
betw

een 
4.1 

and 
5.2 

m
m

 
N

L. 
 

Full 

com
plem

ent of caudal fin rays is noticed in 5.2 m
m

 larvae w
hen flexion of the 

notochord is com
pleted.  

P
ectoral fins rem

ain w
ithout rays even in the largest specim

en, in the 

pelvic fin com
plex, posterior basipterygial processes visible in earliest larvae 

running dow
n to the m

idlevel of intestinal loop w
here it curves.  A

nterior 

basipterygial processes is evident in 4.1 m
m

 N
L larvae.  Left pelvic fin radial 

long, asym
m

etrical and reaches the level of cleithral tip.  A
nterior tw

o rays of left 

fin appear in advance of right fin.   In the largest specim
en 33.5 m

m
 S

L, left 

pelvic fin radial has reached the level of posterior third of urohyal w
ith three rays 

of the left fin lying in advance of right fin.  

A
xial skeleton : 

N
otochord 

rem
ains 

vacuolated 
in 

the 
posterior 

caudal 
region 

but 

segm
entation 

discernible 
in 

4.1 
m

m
 

N
L. 

In 
4.8 

m
m

 
N

L 
segm

entation 
is 
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com
pleted, ossification initiated along the periphery of centra in 7.9 m

m
 S

L but 

not com
pleted even in 33.5 m

m
 larva.  In 4.1 m

m
 N

L larva neural and haem
al 

processes in caudal region are differentiated so also neural processes in 

precaudal region.   H
aem

al processes seen only in late postflexion stages.  

H
aem

al process of first caudal vertebra broad, leaf like reaching the base of the 

anal fin.   First anal pterygiophore arises from
 m

iddle of this large haem
al 

process.   Long stout and cartilaginous, it extends obliquely dow
nw

ards and 

forw
ards, the cartilaginous part sculptured w

ith m
inute tubercle – like outgrow

ths 

on the surface.  

The adult

D
epth of body 13/4 to 1 4/5 in the length, length of head 4 1/6 to  4 1/4.  

P
rofile of head stinctly convex in front of upper eye, concave in front and just 

above low
er eye; diam

eter of eye 3 3/4 in length of head; interorbital w
idth m

ore 

than tw
ice diam

eter of eye ; anterior edge of upper eye above posterior part of 

low
er ;  each eye w

ith a large m
em

branous flap on its hinder part in the m
ale.  

M
ale w

ith a strong spine on the snout and another at sym
physis of low

er jaw
 ; 

som
e sm

aller spines around round orbits. A
xillary extending to below

 anterior 

edge of eye, length 3 4/5 in that of head.  Teeth m
ore strongly developed on 

blind side of jaw
s.  6 short gill-rakers on low

er part of a interior arch. S
cales all 

cycloid on ocular side, except at extrem
e upper and low

er edges of body, w
here 

they are ctenoid ; those of blind side cycloid ; 104 scales in lateral line.  D
orsal 

93-95.   A
nal 67-71 (Fig. 11 C

).  P
ectoral of ocular side w

ith 8 or 9 rays, upper 

rays prolonged and filam
entous in the m

ale, longest m
ore than tw

ice as long as 

head.   C
audal obtusely pointed.  P

ale brow
nish ; head and body w

ith num
erous 

sm
all brow

n spots ringed w
ith pale brow

n paler than the ground-colour, and pale 

blue spots ringed w
ith dark brow

n ; a diffuse dark blotch at junction of straight 

and curved parts of lateral line and another m
ore distinct blotch at the m

iddle of 

its straight portion ; dorsal and anal fins w
ith sm

all brow
n dots, and each w

ith a  

row
 of larger dusky spots ; caudal dark at base and at tip of rays, a pale band 

across the m
iddle ; pectoral w

ith traces of faint cross-bars ; blind side of fish 

yellow
ish-w

hite anteriorly becom
ing dark brow

n posteriorly ; a num
ber of narrow

, 

w
avy, dark transverse bars (blue in life) just in front of the posterior dark portion 

(N
orm

an, 1934).  
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R
em

arks  : 

The larval body is deeply ovate, diaphanous and sym
m

etrical.  The 

anterior elongated dorsal ray is not prom
inent and does not persist in the 

postflexion stages.  S
pines are totally absent on the cleithra, urohyal and 

posterior basipterygial processes.   The intestinal coil is not com
pact.   The 

interspace betw
een the ascending and descending loops are filled w

ith glandular 

m
aterial.   The posterior basipterygial processes extend beyond the level of the 

descending 
loop 

of 
the 

alim
entary 

canal. 
 

 
The 

first 
tiny 

dorsal 
ray 

is 

differentiated in flexion stages but full com
plem

ent of m
edian fin rays are seen 

only in postflexion stages.  The elongated anterior dorsal ray shrivels up in the 

early postflexion stages.    This species appears to have protracted larval life 

because the eye m
igration has not yet started in 33.5 m

m
 SL larva eventhough 

flexion to postflexion stage has attained w
hen the larvae w

ere 5.2 m
m

 S
L.   The 

larval form
s can be placed under the genus B

othus in the presence of an 

elongated and asym
m

etrical left pelvic fin radial, w
ith elongated rays, the anterior 

three of w
hich are placed in advance of the right fin ;  in the posterior 

basipterygial processes extending beyond the level of the descending loop of the 

intestinal coil, in the absence of spination anyw
here on the body as w

ell as in the 

possession of deeply ovate body.   The m
eristics and m

orphom
etrics of the 

larval form
s tally w

ith the adults of B
. m

yriaster.  The adult fishes belonging to B
. 

m
yriaster have been reported from

 the Indian O
cean.  The larval form

s are 

described and reported for the first tim
e, since the larval form

s designated as B
.

m
yriaster from

 Japanese w
aters and P

orto N
ovo coast do not belong to this 

species.  
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 Fig. 11 -B
othus m

yriaster,  A
-4.2 m

m
 N

L, B
-33.5 m

m
 S

L, C
-A

dult
    (from

 Lalitham
bika D

evi, 1986) 
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Table  12 a - Bothus myriaster - morphometrics,  in  mm    (Larval stages within broken lines indicate notochord  flexion). 

Stations Body Right Notochord Snout to Head Snout Eye Body depth at Caudal Peduncle Snout to origin 
Length Eye Anus Length Length Width Height  Pectoral fin 

base 
Anus  Depth Length of pelvic fin 

              
              
S8 – 20B    4.1  NL Symmet

rical 
Straight 1.60 1.10 0.52 Missing 2.00 1.90 - - 0.90 

              
“   4.2   “ “ Mid flexion 1.50 1.30 0.60 0.32 0.35 2.70 2.60 - - 0.50 
“   4.5   “ “ “ 1.70 1.50 0.64 0.32 0.35 2.70 2.70 - - 0.70 

S8 – 23B   4.8   “ “ Late 
flexion 

1.80 1.60 0.70 Missing 2.80 2.70 - - 1.20 

              
S8 – 20B   5.2   SL “ Post 

flexion 
1.90 1.60 0.87 0.35 0.37 3.20 3.10 0.61 0.29 0.64 

S8 – 23 B   5.7   “ “ “ 2.40 2.00 1.30 0.33 0.35 2.90 2.90 0.53 0.24 1.40 
“   7.9   “ “ “ 2.80 2.50 1.30 0.48 0.48 5.50 5.10 1.00 0.32 1.10 
“   8.5   “ “ “ 3.10 2.50 1.50 0.37 0.39 6.50 6.30 1.60 0.60 1.50 

Di – 5010   9.5   “ “ “ 2.80 2.60 1.00 0.42 0.52 6.50 6.40 1.00 0.32 1.10 
S8 – 20B 10.4   “ “ “ 3.40 3.40 1.40 0.40 0.50 8.30 8.30 2.30 0.59 1.20 
S4 – 17 10.9   “ “ “ 2.70 3.00 1.09 0.48 0.55 8.00 8.10 2.20 0.64 0.90 
Di – 5508 11.4   “ “ “ 2.60 3.00 1.10 0.39 0.47 7.60 7.70 2.30 0.77 0.50 
S8 – 20B 12.1  SL “ “ 3.00 3.10 1.40 0.45 0.48 11.00 11.00 4.20 0.98 0.80 
Di – 5355 12.3   “ “ “ 3.00 3.10 1.50 0.52 0.52 9.10 9.00 2.70 0.92 0.90 
Di – 5010 14.4   “ “ “ 4.00 4.10 1.50 0.55 0.61 10.90 10.90 3.30 0.90 1.00 
Me – 178 17.0   “ “ “ 4.40 4.50 1.60 0.56 0.61 13.70 14.40 4.30 1.20 0.80 
NH – 40 20.6   “ “ “ 4.90 4.90 2.30 Missing 17.60 17.60 7.60 1.80 0.60 

“ 21.5   “ “ “ 4.00 5.00 2.00 “ 17.80 16.90 7.40 1.90 0.60 
Dm1/29/65 33.5   “ “ “ 5.00 5.50 2.50 0.77 0.85 28.3 28.20 10.60 2.30 0.30 
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Table  12 b -  Bothus myriaster – meristics (Larval stages within broken lines  
indicate notochord flexion).

Stations Size Stage Notochord Right Fin Rays Vertebrae 
(mm) Eye Dorsal Anal Caudal Left 

pelvic 
Precaudal Caudal Total 

            
S8 – 20B   4.1 NL Pre 

flexion 
Straight Symm

etrical
ca64 ca44 0 2+4    

            
“   4.2   “ Mid 

flexion 
Flexing “ ca74 ca54 8 2+4    

S8 – 23B   4.8   “ Late 
flexion 

“ “ ca84 ca54 11 2+4    

            
S8 – 20B   5.2 SL Post 

flexion 
Flexed “ 88 65 17 3+3 10 26 36 

S8 – 23B   7.9   “ “ “ “ 87 62 17 3+3 10 29 39 
Di – 5010   9.5   “ “ “ “ 89 67 17 3+3 10 28 38 
Di – 5508 11.4   “ “ “ “ 92 70 17 3+3 10 28 38 
Di – 5010 14.4   “ “ “ “ 86 65 17 3+3 10 28 38 
Me – 178 17.0   “ “ “ “ 89 65 17 3+3 10 28 38 
Dm1/29/65 33.5   “ “ “ “ 91 67 17 3+3 10 28 38 
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Table  12 c – Bothus myriaster - development of vertebral column, caudal fin rays  
    and caudal fin supporting structures.

Stations Body Stage Noto- Right Precaudal vertebrae Caudal vertebrae  Ural Total Caudal fin Ural  components Epural 
Length chord Eye Neural Haemal Centra Neural Haemal Centra Centra vertebrae rays Sup Hyp Inf Hyp  

     Process Arch Process Arch  Process Arch Process Arch     Upp Mid Mid Low  
                       
S8-20B   4.1 NL Pre  

flexion 
Straight Symme

trical
9 1 0 4+4* + 20 6 20 6 + 0 36 0 0 0 0 0 0 

“   4.2   “ Mid 
flexion 

Flexing “ 9 1 0 4+4* + 23 2 23 2 + 0 35 8 0 X X X X 

“   4.5   “ “ “ “ 9 1 0 4+4* + 23 2 23 2 + 0 35 9 0 X X X X 
S8-23B   4.8   “ Late 

flexion 
“ “ 9 1 0 4+4* 10 23 2 23 2 25 0 35 11 0 X X X X 

S8-20B   5.2   SL Post 
flexion 

Flexed “ 9 1 0 7+2* 10 23 2 23 2 25 1 36 17 X X X X X 

S8-23B   5.7    “ “ “ “ 9 1 Not clear 10 24 2 24 2 26 1 37 17 X X X X X 
“   7.9    “ “ “ “ 9 1 “ 10 26 2 26 2 28 1 39 17 X X X X X 

Di-5010   9.5    “ “ “ “ 9 1 “ 10 25 2 25 2 27 1 38 17 X X X X X 
S4-17 10.9    “ “ “ “ 9 1 6 3* 10 25 2 25 2 27 1 38 17 X X X X X 
Di-5508 11.4    “ “ “ “ 9 1 6 3 10 25 2 25 2 27 1 38 17 X X X X X 
Di-5355 12.3    “ “ “ “ 9 1 6 3 10 25 2 25 2 27 1 38 17 X X X X X 
AB-198 14.2    “ “ “ “ 9 1 6 3 10 25 2 25 2 27 1 38 17 X X X X X 
Di-5010 14.4    “ “ “ “ 9 1 6 3 10 25 2 25 2 27 1 38 17 X X X X X 
Me-178 17.0    “ “ “ “ 9 1 6 3 10 25 2 25 2 27 1 38 17 X X X X X 
Dm1/29/65 33.5    “ “ “ “ 9 1 6 3 10 25 2 25 2 27 1 38 17 X X X X X 
                       

* Rudiments
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12 
B

othus pantherinus (R
uppell, 1830-31) 

Larvae ranging from
 3.3 m

m
 N

L to 16.0 m
m

 S
L and juveniles ranging 

from
 29.3 to 34.9 m

m
 S

L are found in the IIO
E

 and N
aga E

xpedition collections.   

The larvae belonging to preflexion, flexion and postflexion stages as w
ell as 

juveniles are available in the sam
ples and are reported here (Figs. 12 A

, B
, C

, D
, 

E  ; Tables 13 a, b, c, &
 25). 

M
orphology : 

Larval body oval, thin, transparent and sym
m

etrical in early stages.  

C
erebral hem

ispheres have truncated shape at the front end in all stages 

exam
ined unlike in m

any other species, eyes black, sym
m

etrical, sm
all and 

squarish in early stages, becom
ing lenticular as grow

th advances, right eye 

show
s sings of m

ovem
ent to the left side in 11.0 m

m
 S

L larvae, and shifting 

com
pleted in 29.3 m

m
 S

L specim
ens.  Jaw

s carry sm
all teeth, alim

entary canal 

runs obliquely dow
nw

ards, m
akes an elliptical coil at the posterior end of the 

abdom
inal cavity in 3.3 m

m
 N

L larva and the anus opens at the level of ninth 

vertebral segm
ent.  In later stages, ventral portion of intestinal loop is pushed 

obliquely forw
ards and the anus w

hich opens posteriorw
ards lies at the level of 

the sixth vertebral segm
ent in 34.9 m

m
 SL specim

en, the largest in collections.  

Intestinal loop not sm
oothly curved but flat w

ith a depression at its ventral 

portion, loop is not com
pact, the space betw

een the ascending and descending 

loops being filled w
ith gladular tissue.   A

 pair of caecal outgrow
ths occur 

directed dorsalw
ards at the junction of the oesophagus and intestine.  S

w
im

 

bladder present betw
een eighth and tenth vertebral segm

ents in early stages, 

later shifting below
 seventh and tenth vertebral segm

ents.  Liver m
assive, its 

ventral posterior portion tapers to form
 a finger-shaped diverticulum

, lying under 

the intestinal loop, dorsoventral axis m
ore than tw

ice the anteroposterior axis in 

advanced stages.   S
pines absent on the urohyal, cleithra, posterior basipterygial 

processes or on the body.  C
leithra rem

ains m
ore less cartilaginous w

ith a pitted 

appearance or tubercular projections even in advanced stages unlike in other 

species.   

R
elative head length and snout length increases from

 preflexion to flexion 

stages but decreases from
 flexion to postflexion and juvenile stage (Table  25).   

R
elative snout to anus length decreases from

 preflexion to juvenile.   E
ye w

idth 

and height decrease from
 preflexion to flexion and then show

 slight increase 
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from
 flexion to postflexion but decrease considerably tow

ards juvenile.  R
elative 

body depth at pectoral fin base increases from
 preflexion to flexion, then 

decreases slightly to postflexion and thereafter increases significantly, body 

depth across the anus increases gradually from
 preflexion to juvenile, w

hile 

relative length from
 snout the pelvic fin base increases from

 preflexion to flexion 

stages and decreases thereafter. 

Fin and supporting structures  : 

M
edian fin folds are continuous, at the anterior end of the dorsal fin fold 

there is an elongated dorsal ray w
hich is not as long as that found in the larvae 

of the A
rnoglossus, E

ngyprosopon, P
settina and other related genera.   S

hort 

and not reaching beyond the level of the pectoral girdle.  This ray is found to 

shrivel up in 5.6 m
m

.   First anal pterygiophore gets differentiated in 3.3 m
m

 N
L 

larvae.  A
t the anterior end of dorsal fin fold tw

o m
ore rays are differentiated, 

forw
ard extension of the first dorsal pterygiophore is seen differentiating in 4.3 

m
m

 N
L larvae to support the first tiny dorsal ray in front of the elongated dorsal 

ray.   The tiny first dorsal ray w
hich is the last to differentiate is discernible in 4.6 

m
m

 N
L larvae.  Full com

plem
ent of 85 dorsal and 67 anal rays are found from

 

9.3 m
m

 S
L, by differentiation of rays at the caudal region.   M

edian fin rays range 

from
 85 to 92 in the dorsal and 66 to 77 in the anal.  

In 
4.3 

m
m

 
N

L 
larvae, 

inferior 
hypural 

m
iddle 

w
ith 

three 
rays 

has 

differentiated but flexion of the notochord has not yet taken place.  In 6.4 m
m

 N
L, 

superior hypural m
iddle elem

ents are differentiated but w
ithout rays.  H

ow
ever, 

in 6.8 m
m

 larvae three rays are seen on the inferior hypural low
er, four on 

inferior hypural m
iddle and five on superior hypural m

iddle.   The flexion of the 

notochord taxes 
place 

betw
een 

5.6 
and 7.4 

m
m

.  
E

pural 
com

plem
ent 

is 

developed 
in 

6.8 
m

m
 

larva 
w

hich 
fuses 

w
ith 

superior 
hypural 

 
upper 

in 

postflexion stages.  Full com
plem

ent of caudal fin rays are seen in 7.4 m
m

 S
L. 

P
ectoral fins rem

ain unrayed. N
o trace of pelvic fin is seen in 3,3 m

m
 N

L 

larvae, but in larvae 4.3 m
m

 N
L, posterior basipterygial processes extending to 

the m
iddle level of intestinal loop and rudim

ents of pelvic fin radials are seen.  

P
elvic rays are developed in 4.6 m

m
 N

L larvae, pelvic fin radial is asym
m

etrical 

and the anterior rays of left fin lie in advance of right fin.  G
row

th of pelvic fin 
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appears to be slow
er than that noticed in B

othus m
yriaster.  In 34.9 m

m
 S

L 

specim
ens, pelvic fin has reached only a little below

 the m
iddle level of urohyal 

and third ray  of the left in lies opposite the cleithral tip and the right fin extends 

only up to this point. 

The cartilaginous structures have pitted appearance or possess m
inute  

tubercle –like processes. 

A
xial skeleton  : 

S
egm

entation 
of 

the 
notochord 

in 
seen 

in 
the 

precaudal 
region 

in 

3.3m
m

N
L larvae but it rem

ains vacuolated in the caudal region, a condition 

w
hich prevailed in the early postflexion stages.   First neural arch discernible in 

4.3 m
m

 N
L w

hich is cartilaginous, neural processes of the rem
aining precaudal 

vertebral segm
ents are seen w

ell differentiated in 3.3 m
m

 N
L but only haem

al 

arches are seen in the precaudal portion.  N
eural and haem

al processes of the 

anterior caudal region get differentiated in 3.3 m
m

 N
L. H

aem
al spine of first 

caudal vertebrae long, broad, leaf like and extends to base of anal fin fold.  First 

anal pterygiophore long and stout, placed vertically dow
n reaching the level of 

anus.   N
eural and haem

al arches show
 ossification in 16.0 m

m
 S

L, ossification 

of centra along the m
argins is also noticed in 16.0 m

m
 S

L, ossification appears 

to be com
pleted in postflexion stages ranging betw

een 16.0 m
m

 and 29.3 m
m

 

S
L.  A

bsence of larval stages betw
een 16.0 and 29.3 m

m
 S

L m
akes it difficult to 

follow
 the sequence of ossification in detail.  

The adult : 

D
epth of body 1 2/3 to tw

ice in the length, length of head 3 1/3 to 4.  

U
pper profile of head convex, or w

ith a slight notch in front of low
er eye.  

D
iam

eter of eye 3 1/2 to nearly 5 in length of head ; interorbital w
idth equal to or 

a little less than diam
eter of eye in the m

ale, rather narrow
er in the fem

ale ; 

anterior edge of upper eye above, or a little behind m
iddle of low

er;  m
ale 

generally w
ith a derm

al tentacle on hinder part of each eye.  M
ature m

ale w
ith 

one or m
ore irregular bony tubercles on snout in front of low

er eye, and often 

one or tw
o in front of upper eye ; except for a blunt knob on the snout, these are 

w
anting in fem

ale.  M
axillary extending to below

 anterior edge or anterior 1/2  of 

eye, length about 3 in that of head.  A
bout 6 to 8 very short gill-rakers on low

er 
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part of anterior arch.  S
cales ctenoid on ocular side, cycloid on blind side ; 80 to 

92 in lateral line.  D
orsal 85-95.  A

nal 64-71 (Fig. 12 E
).  P

ectoral of ocular side 

w
ith 9 to 11 rays, upper rays greatly prolonged in the m

ature m
ale, som

etim
es 

reaching base of caudal.  C
audal obtusely pointed.  V

ertebrae 10 + 29.  

B
row

nish, covered w
ith paler and darker spots, blotches, rings or ocelli ; 

generally a large dark blotch on m
iddle of straight portion of lateral line ; m

edian 

fins sim
ilarly coloured and m

arked ; pectoral spotted w
ith brow

n, w
ith or w

ithout 

irregular dark cross bars (N
orm

an, 1934).  

R
em

arks  : 

The larvae of B
. pantherinus resem

ble very m
uch w

ith those of B
.

m
yriaster.  It m

ay be noted that the differentiation of characters such as 

developm
ent of fin rays, pelvic fin, flexion of notochord take place late in B

. 

pantherinus than in B
. m

yriaster except the m
igration of the right eye.   The 

m
eristics agree w

ith those of adult.  The adults are reported from
 the Indian 

O
cean.  The larvae are described and reported for the first tim

e.  
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Fig. 12 - B
othus pantherinus,  A

-3.3 m
m

 N
L, B

-6.4 m
m

 N
L, C

-15.6 m
m

 S
L, D

-34.9 m
m

  
    S

L, E
-A

dult  (from
 Lalitham

bika D
evi, 1986) 
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Table  13 a - Bothus pantherinus - morphometrics,  in  mm  (Larval stages within broken lines indicate notochord  flexion).

Stations Body Right Notochord Snout to Head Snout Eye Body depth at Caudal Peduncle Snout to origin 
Length Eye Anus Length Length Width Height  Pectoral fin 

base 
Anus  Depth Length of pelvic fin 

                
S6 – 15   3.3 NL Symme 

trical 
Pre flexion 1.70 0.80 0.26 0.31 0.26 0.81 0.71 - - - 

“   4.3   “ “ Early caudal 
formation 

2.40 1.30 0.47 0.31 0.39 2.00 1.80 - - 1.20 

S8 – 23 B   4.6  “ “ “ 1.70 1.30 0.40 0.32 0.32 2.60 2.40 - - 0.80 
              
S8 – 23 B   5.6    “ “ Early flexion 2.10 1.80 0.89 0.34 0.37 3.10 3.10 - - 1.20 
S8 – 20 B   6.4    “ “ “ 2.40 2.10 0.79 0.39 0.35 3.90 3.40 - - 1.30 
S6 – 15   6.8    “ “ Late flexion 2.70 2.20 1.09 0.42 0.48 3.40 3.20 - - 1.30 
              

“   7.4 SL “ Post flexion 3.00 2.00 0.68 0.52 0.48 3.70 3.60 0.84 0.48 1.70 
“   9.3   “ “ “ 2.70 2.40 0.81 0.53 0.58 4.50 4.50 1.26 0.52 1.00 

S6 – 28 11.0   “ Migrating “ 4.00 3.30 1.01 0.58 0.68 6.00 6.10 1.60 0.58 1.50 
S6 – 15 11.3   “ “ “ 3.90 3.00 0.81 0.64 0.68 6.70 6.40 1.80 0.71 1.00 

“ 11.6   “ “ “ 4.00 3.00 1.03 0.64 0.68 6.30 6.20 2.00 0.81 1.00 
S6 – 28 12.4   “ “ “ 4.50 3.70 1.00 0.61 0.68 6.70 7.00 2.00 0.74 1.40 
S4 – 32 16.0 “ “ “ 4.70 4.00 1.10 0.64 0.68 9.00 9.20 3.50 1.00 2.10 
S10- U31 29.3   “ Migrated  Metamor 

phosed 
3.30 7.00 1.80 1.06 0.87 21.50 16.10 6.00 2.00 1.20 

UM1 – 3 34.9   “ “ “ 4.50 7.10 2.00 1.06 0.90 25.20 22.80 8.40 1.90 1.10 
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Table  13 b  -  Bothus pantherinus – meristics (Larval stages within broken lines indicate  
  notochord flexion). 

Stations Size Stage Notochord Right Fin Rays Vertebrae 
(mm) Eye Dorsal Anal Caudal Left 

pelvic 
Precaudal Caudal Total 

            
S6 – 15   3.3 NL Pre flexion Straight Symm

etrical
1 0 0 0    

S6 – 15   4.3  “ Early 
caudal 

formation 

“ “ Ca.59 Ca.35 3 +    

S8 – 23B   4.6  “ “ “ “ Ca.81 Ca.59 3 1+5    
            
SB – 23B   5.6  “ Early 

flexion 
Flexiing “ 79 51 6 2+4    

S6 – 15   6.8  “ Late 
flexion 

“ “ 81 61 12 2+4    

            
“   7.4 SL Post 

flexion 
Flexed “ 88 67 17 2+4 10 29 39 

“   9.3    “ “ “ “ 85 67 17 2+4 10 27 37 
S6 – 28 11.0  “ “ “ Migra 

ting
92 72 17 2+4 10 29 39 

S6 – 15 11.6  “ “ “ “ 85 69 17 2+4 10 29 39 
S6 – 28 12.4  “  “ “ “ 86 68 17 2+4 10 27 37 
NH – 40 16.0  “ “ “ “ 98 77 17 2+4 10 29 39 
S10 – U31 29.3  “ Metamor    

phosed 
“ Migra 

ted 
92 70 17 2+4 10 28 38 

UM – 1-3 34.9  “ “ “ “ 92 66 17 2+4 10 28 38 
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Table  13 c.  Bothus pantherinus - development of vertebral column, caudal fin rays  
    and caudal fin supporting structures.

Stations Body Stage Noto- Right Precaudal vertebrae Caudal vertebrae  Ural Total Caudal fin Ural components Epural 
Length chord Eye Neural Haemal Centra Neural Haemal Centra Centra vertebrae rays Sup Hyp Inf Hyp  

     Process Arch Process Arch  Process Arch Process Arch     Upp Mid Mid Low  
                       
S6 – 15   3.3 NL Pre fl. Straight Symm 

etrical 
9 0 0 2+6* + 15 7 15 7 0 0 32 0 0 0 0 0 0 

S6  - 15   4.3   “ Early   
caudal 

formation 

“ “ 9 1 Not clear + 26 2 26 2 0 0 38 3 0 0 X 0 0 

S8 – 23B   4.6   “ “ “ “ 9 1 “ + 24 2 24 2 0 0 36 3 0 0 X 0 0 
S8 – 20B   6.4   “ Early  

flexion 
Flexing “ 9 1 0 6+2* + 24 2 24 2 0 0 36 3 0 X X 0 0 

S8 – 23B   5.6   “ “ “ “ 9 1 0 6+2* + 23 2 23 2 0 0 35 6 0 X X X 0 
S6 – 15   6.8   “ Late  

flexion 
“ “ 9 1 0 6+2* + 26 2 26 2 0 0 38 12 0 X X X X 

“   7.4  SL Post  
flexion 

Flexed “ 9 1 Not clear 10 26 2 26 2 28 1 39 17 X X X X X 

“   9.3   “ “ “ “ 9 1 “ 10 24 2 24 2 26 1 37 17 X X X X X 
S6 – 28 11.0  “ “ “ Migra 

ing 
9 1 6 2* 10 26 2 26 2 28 1 39 17 X X X X X 

S6 – 15 11.3  “ “ “ “ 9 1 6 2* 10 26 2 26 2 28 1 39 17 X X X X X 
S6  - 15 11.6  “ “ “ “ 9 1 6 2* 10 26 2 26 2 28 1 39 17 X X X X X 
S6 – 28 12.4  “ “ “ “ 9 1 6 2* 10 24 2 25 1 26 1 37 17 X X X X X 
S4 – 32 16.0  “ “ “ “ 9 1 6 2* 10 26 2 26 2 28 1 39 17 X X X X X 
S10 – U31 29.3  “ Mematm 

orphosed 
“ Migra 

ted
9 1 6 2* 10 25 2 25 2 27 1 38 17 X X X X X 

NE – 1 34.9  “ “ “ “ 9 1 6 2* 10 25 2 25 2 27 1 38 17 X X X X X 
 UM  1-3 34.9  “ “ “           

“
9 1 6 2* 10 25 2 25 2 27 1 38 17 X X X X X 

                       

* Rudiments
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13. 
B

othus m
ancus (B

roussonet, 1782)
O

ne post larva m
easuring 18.9 m

m
 S

L w
as found in the zooplankton 

sam
ples collected during IIO

E
 (Figs.13 A

, B
 ;Tables 14 a,  b). 

M
orphology  : 

Larval body thin, laterally com
pressed, diaphanous and strongly ovate ; 

eyes  black and sym
m

etrical, m
ore oval than circular, snout is prom

inent, m
outh 

sm
all and term

inal, jaw
s devoid of teeth.  A

lim
entary canal runs parallel for a 

short distance, then runs obliquely dow
n, intestinal coil elliptical, not com

pact, 

leaving space in betw
een ascending and descending portions, glandular cells 

filling the intervening spaces, rectal portion lies vertically dow
n, anus directed 

posteriorw
ards opens at the level of ninth vertebral segm

ent. A
ntero-posterior 

axis 
of 

liver 
short 

unlike 
that 

in 
Engyprosopon, 

P
settina 

and 
others, 

its 

dorsoventral axis m
ore than four tim

es the antero-posterior axis and the distal 

end draw
n out into a finger-like diverticulum

 w
hich lies below

 the intestinal loop 

up to the level of the descending portion of intestine.  

S
pines absent on the body particularly on urohyal, cleithra or posterior 

basipterygial processes. 

Fin and supporting structures : 

M
edian fins continuous, dorsal fin extends beyond the level of the eye and 

rays com
m

ence from
 the very tip of it, the elongated dorsal ray at the anterior 

end of dorsal fin fold, characteristic of bothid larvae  is absent, the anterior-m
ost 

dorsal pterygiophore long and com
paratively stout, bends over the skull and 

extends up to the tip of  the dorsal fin fold.  In other bothid larvae this 

pterygiophore supports the elongated anterior dorsal ray, suggesting that early 

larvae of this species m
ight also had the elongated dorsal ray w

hich m
ight have 

shriveled up in advanced form
s,  as in other species of B

othus. Forw
ard 

extension of dorsal fin rem
ains separate from

 ethm
oid region of cranium

.  A
ll 

pterygiophore are w
ell  differentiated, so also the fin rays. 103 dorsal and 77 anal 

rays.   C
audal fin rays w

ell developed and articulated to hypural plates and also 

to neural and haem
al processes of penultim

ate vertebra. 
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P
ectoral fin developed but rays are not differentiated, pelvic fin radials 

(anterior basipterygial processes) w
ell developed, elongated and asym

m
etrical, 

that of left side extending beyond tip of  cleithra over to urohyal.   Fin rays are 

also w
ell developed.  A

nterior three left pelvic rays lie in advance of that of right 

fin.   P
osterior basipterygial processes extend up to level of anus and bear no 

spines.  

A
xial skeleton : 

V
ertebrae w

ell differentiated and ossified, no haem
al spines in precaudal 

region, w
hereas neural and other haem

al spines are w
ell differentiated.   There 

are 10+30 vertebrae including the urostyle.  

The adult : 

D
epth of body 1 3/4 to a little m

ore than tw
ice in the length ; length of 

head 3 2/5 to 3 3/5.  A
nterior profile of head a little concave in front of eyes.  

D
iam

eter of eye 4 2/3 to 6 ½
 in length of head ; interorbital w

idth 2 to 2 4/5 tim
es  

(M
) or a little m

ore than once to 2 1/6 tim
es (F) diam

eter of eye ; anterior edge of 

upper eye above posterior edge of low
er (young) or farther back ; eyes in the 

m
ale each w

ith som
e derm

al appendages.  M
ale w

ith a strong spine on the 

snout, and another in front of low
er orbital ridge; 3 or 4 sm

all spines anteriorly on 

upper orbital ridge.  M
axillary extending to below

 anterior edge or anterior part of 

eye, length 2 4/5 to 3 in head.  Teeth m
ostly uniserial in both jaw

s, but w
ith 

traces of a second row
 anteriorly.   G

ill-rakers rather slender and of m
oderate 

length, 9 to 11 on low
er part of anterior arch.  S

cales feebly ctenoid or cycloid on 

ocular side, all cycloid on blind side ; 85 to 90 in lateral line.  D
orsal 98-103.  

A
nal 76-80 (Fig. 13 B).  P

ectoral of ocular side w
ith 10 or 11 rays, upper rays 

greatly prolonged in the m
ature m

ale, m
oderately produced in the fem

ale.  

C
audal pointed. P

ale brow
nish, everyw

here m
ottled w

ith grey and brow
n ; head 

and body w
ith rounded bluish spots edged w

ith darker ; a diffuse dark blotch at 

junction of straight and curved parts of lateral line, another on m
iddle of straight 

portion, and a sm
aller and less distinct blotch near base of caudal fin ; other faint 

dusky blotches on head, and a series near upper and low
er edges of body ;  

m
edian fins variegated w

ith bluish grey spots and ocelli and w
ith som

e dark 

blotches 
; 

pectoral 
w

ith 
irregular 

dark 
brow

n 
cross-bars; 

 
low

er 
surface 

som
etim

es sprinkled w
ith num

erous sm
all brow

n spots (N
orm

an, 1934).  



133

R
em

arks  : 

The post larva can be placed under the genus B
othus in the presence of 

an elongated and asym
m

etrical left pelvic fin radial w
ith elongated rays, the 

anterior three of w
hich are placed in advance of that of the right fin ; in the 

presence of w
ell developed posterior basipterygial processes extending to the 

level of the anus and in the absence of spines anyw
here on the body, particularly 

on the cleithra, urohyal and posterior basipterygial processes.  The deeply ovate 

body, w
hich is thin, sym

m
etrical and diaphanous as w

ell as the less pronounced 

anterior second dorsal ray are also characteristic of the genus B
othus.  The 

num
ber of fin rays tally w

ith those of the adult B
othus m

ancus. The adult of 

B
othus m

ancus are reported from
 the Indian O

cean.  B
ut the larval stages 

belonging to B
othus m

ancus are not described and reported so far except an 

unpublished figure of m
etam

orphosed specim
en m

easuring about 30.0 m
m

 of 

P
.struhsaker, w

hich is included in the review
 w

ork published by A
hlstrom

  et al.

(1984) on Pleuronectiform
es:  D

evelopm
ent. 
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 Fig. 13 -  B
othus m

ancus,  A
-18.9 m

m
S

L, B
-A

dult (from
 Lalitham

bika D
evi, 1986) 
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Table  14 a - Morphometrics,  in  mm, of isolated stages of bothid larvae. 

Station Body Right Notochord Snout to Head Snout Eye Body depth at Caudal Peduncle Snout to origin 
Length Eye Anus Length Length Width Height Pectoral Anus  Depth Length of pelvic fin 

         fin base     
Bothus mancus 

Ar – 40 18.9 SL Symme Flexed 3.70 3.50 1.60 0.71 0.81 15.70 15.90 5.80 1.27 0.70 
  trical            

Bothus species 

Ki – 354 21.8 SL  Migrated Flexed 5.00 5.00 1.22 1.05 1.03 10.10 10.10 3.10 1.35 2.30 
              

Asterorhombus intermedius 

Ki – 680   7.8 SL Symmetri
cal 

Flexed 2.70 2.50 0.74 0.45 0.43 4.30 4.30 0.81 0.45 1.30 

              
Laeops macrophthalmus 

Di – 5548   4.3 NL Symmetri
cal 

Straight 2.20 1.00 0.13 0.29 0.35 0.92 0.77 - - - 

S4 – None 19.0 SL Migrating Flexed 6.10 4.20 0.80 0.74 0.77 7.40 6.30 1.70 0.85 2.80 
              

Chascanopsetta lugubris 

AB – 66 37.0 SL Symmetri
cal 

Flexed 13.80 5.90 2.20 1.00 1.03 9.07 9.86 2.09 0.69 5.72 
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Table  14 b -   Meristics of isolated stages of bothid larvae. 

Stations Size Stage Notochord Right Fin Rays Vertebrae 
(mm) Eye Dorsal Anal Caudal Left 

pelvic 
Precaudal Caudal Total 

            
Bothus mancus 

Ar – 40 18.9 SL Post  Flexed Symme 103 77 17 3+3 10 30 40 
 Flexion  trical        

Bothus species 

Ki – 354 21.8 SL Metamor Flexed Migrated 98 76 17 3+3 10 not clear 10+
  phosed          

Asterorhombus intermedius 

Ki – 680   7.8 SL Post  Flexed Symme 90 61  17 2+4 10 26 36 
  flexion  trical        

Laeops macrophthalmus 

Di – 5548   4.3 NL Pre 
flexion 

Straight Symme 
trical 

1 0 0 0    

S4 – None 19.0 SL Post  Flexed Migrating 98 75 17 3+3 11 35 46 
  flexion          

Chascanopsetta lugubris 

AB – 66 37.0 SL Post  Flexed  Symme 115  82 17 2+4 16 37 53 
  Flexed  trical        
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14. 
B

othus sp.
A

 m
etam

orphosed specim
en m

easuring 21.8 m
m

 S
L is contained in the 

collection taken from
 the Indian O

cean during IIO
E

. (Fig. 14 ; Tables 14 a,  b). 

M
orphology  : 

B
ody thin, flat, leaf-like and translucent ; eyes on the left side, right one 

being positioned over the left one near the dorsal profile.  M
outh term

inal, sm
all 

being less than the diam
eter of the left eye, low

er jaw
 w

ith 4 pairs of teeth, one 

pair on prem
axilla and another pair on m

axilla are visible.  Teeth fall out easily 

and 
hence 

not 
possible 

to 
count 

accurately. 
S

nout 
in 

front 
of 

the 
eye, 

com
paratively sm

all and a little larger than diam
eter of the eye. A

lim
entary canal 

runs obliquely dow
n, intestinal coil elliptical and placed at posterior half of 

abdom
inal cavity, ventral half of the intestinal coil is pushed forw

ards to a level 

behind the pelvic fin radial, anus lies at the level of the sixth vertebral segm
ent, 

its opening directed posteriorw
ards.  Liver not m

assive, its dorso-ventral axis 

about tw
ice its antero-posterior axis.  S

w
im

 bladder placed postero-dorsally in 

the abdom
inal cavity.  

S
pination is absent on the body. 

Fin and supporting structures : 

M
edian fins continuous, but not confluent w

ith the caudal, rays w
ell 

developed, 98 along the dorsal and 76 along the anal, the first dorsal ray sm
all 

and tiny.  P
terygiophores w

ell developed and bony,  the first one long, extends 

forw
ards over the skull roof to the anterior end of dorsal fin and articulate w

ith 

the first tiny dorsal ray on an anterior projection w
hile second ray is supported on 

the m
ain body of the pterygiophore.  

C
audal fin rays are w

ell differentiated and are carried by the inferior 

hypural low
er, inferior hypural m

iddle, superior hypural  m
iddle, superior hypural 

upper as w
ell as on the neural and haem

al processes of penultim
ate vertebra.  

17 caudal rays.  N
o rays are borne on epural.  
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A
m

ong paired fins, the pectorals retain their em
bryonic condition, pelvic 

fins w
ell developed and strongly asym

m
etrical.  Left fin radial longer and extends 

to urohyal, fourth pelvic fin ray lies opposite the tip of the cleithra, anterior three 

rays of left pelvic fin lie in advance of the right fin. 

A
xial skeleton  : 

V
ertebral 

segm
ents 

w
ell 

differentiated, 
centra 

dum
b-bell 

shaped, 

ossification advanced considerably, arches are ossified including the first sm
all 

and thin arch, w
hich has no spine.  In precaudal region, haem

al processes are 

found only on the last six vertebrae, only arches are seen in the rem
aining 

anterior ones except the first.  

R
em

arks:

Thin, flat, leaf like body, both eyes on left side, asym
m

etrical pelvic fin 

w
ith anterior three rays of the left fin in advance of the right fin, absence of 

spination on any part of the body, extension of the posterior basipterygial 

processes beyond the level of the descending loop of the intestinal coil are all 

characters helpful to place the m
etam

orphosed larva described here am
ong 

bothids particularly to the genus B
othus sp. In the absence of preflexion and 

flexion stages in the collection, it is difficult to assign specific status to the 

m
etam

orphosed larva.  In the fin ray count the present form
 aggress w

ith the 

adults of B
othus m

ellissi, B
. lunatus, B

. m
ancus and  B

. bleekeri.  O
f these  B

. 

bleekeri does not conform
 to the shape  of the body, the m

outh is also slightly 

bigger than the diam
eter of the eye.  The sam

e also hold good for B
. m

ancus.

There is som
e resem

blance to B
. m

ellissi and B
. lunatus. In B

. lunatus the m
outh 

is m
ore than tw

ice the diam
eter of the eye.  E

venthough the m
etam

orphosed 

form
 is in agreem

ent w
ith B

. m
ellissi,  it is difficult to consider the present  larva 

as
B

. m
ellissi for the reason that B

. m
ellissi is reported from

 M
editerranean and 

A
tlantic w

aters. 

In all the probability the present form
 m

ay be a counter part of B
. m

illissi

from
 Indo-Pacific region.          
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Fig. 14 -  B
othus sp. 21.8 m

m
 S

L (m
etam

orphosed) (from
 Lalitham

bika D
evi, 1986)                        
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D
iscussion

The larvae belonging to the genus B
othus can be distinguished from

 

others in the presence of asym
m

etrical pelvic fin radials, that of the left side 

being m
uch longer than the right and the anterior 2 to 3 rays of the left fin placed 

in advance of that of the right fin, the posterior basipterygial processes extending 

to the level beyond the m
iddle of the intestinal loop, absence of spines on 

cleithra, urohyal and posterior basipterygial processes, the shriveling of the 

anterior elongated dorsal ray in early postflexion stages, as w
ell as the m

eristics. 

Larval stages belonging to B
othus m

yriaster and B
. pantherinus occur in 

the plankton collected from
 the Indian O

cean, S
outh C

hina S
ea and G

ulf of 

Thailand.  P
reflexion, flexion and postflexion stages w

ere contained in the 

plankton collections.  In the case of B
. pantherinus m

etam
orphosed stages w

ere 

also present in the collections.  

The larvae of B
. m

yriaster transform
s into postflexion stages w

hen they 

attain a standard length of 5.2 m
m

 w
hereas B

. pantherinus it takes place only 

w
hen the larvae attain a length of 7.4 m

m
 S

L (Table 15).   H
ow

ever, postflexion 

stages of B
. m

yriaster appears to have protracted larval life w
hen com

pared w
ith 

B
. pantherinus, because in the case of B

. m
yriaster, it rem

ains in the postlarval 

condition even after attaining 33.5 m
m

 S
L w

ithout any sign of m
etam

orphosis 

w
hile in the case of B

. pantherinus com
m

encem
ent of eye m

igration, a prelude 

to m
etam

orphosis is seen w
hen the larvae attain a length of 11.0 m

m
 S

L and get 

m
etam

orphosed w
hen the larvae reach a length of 29.3 m

m
 SL.  The m

edian, 

caudal and pelvic fin rays as w
ell as posterior basipterygial processes are 

differentiated earlier in B
. m

yriaster than in B
. pantherinus.

In
B

. m
yriaster the relative snout length decreases from

 preflexion to 

flexion 
and 

increases 
from

 
flexion 

to 
postflexion 

stages 
(Table 

15). 
 

 
In 

B
.pantherinus 

the 
relative 

snout 
length 

decreases 
from

 
preflexion 

to 

m
etam

orphosed stages.  N
o increase w

as noticed at any stages.  The body 

depth at pectoral fin base increases from
 preflexion to postflexion in B

. m
yriaster

but in B
. pantherinus  it increases from

 preflexion to flexion and then show
 a 

decrease follow
ed by a significant increase from

 postflexion to m
etam

orphosed 
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stages.  The relative length from
 snout to pelvic fin base increases from

 

preflexion to flexion and decreases thereafter in B
. pantherinus w

hereas in B
. 

m
yriaster the decrease is found throughout the larval stages.  

K
uronum

a 
(1942) 

has 
given 

the 
photograph 

of 
a 

m
etam

orphosed 

specim
en m

easuring 40 m
m

 and referred it as belonging to B
. ovalis.  B

. ovalis

has been synonym
ised as B

. m
yriaster (A

m
aoka, 1964, though K

am
ohara, 1958 

recognised B
. m

yriaster and B
. ovalis as one and the sam

e but gave no reason).  

The fin ray counts agree w
ith those of the present series, but no m

etam
orphosed 

stage is available in the present m
aterial. O

chiai and A
m

aoka (1963) have 

reported a larval form
 and referred it to as the larva of B

. m
yriaster.   For w

ant of 

details it is difficult to com
pare the present m

aterials w
ith that of O

chiai and 

A
m

aoka.  A
m

aoka (1964) has described larval stages ranging from
 25 m

m
 S

L to 

43 m
m

 belonging to B
. m

yriaster from
  w

aters around Sum
atra. O

ut of the 86 

specim
ens investigated by A

m
aoka only one specim

en of 25.0 m
m

 S
L larva the 

pelvic fins are sym
m

etrically placed below
 the eyes. 

In 32.2 m
m

 and 35.0 m
m

 

S
L larvae (m

etam
orphosed stages) he describes that the pelvic fin on the ocular 

side has broad base and first ray of the fin of the blind side stands opposite the 

fourth one on the ocular side.   The present larval m
aterials differ from

 those of 

A
m

aoka in that the pelvic fins are strongly asym
m

etrical even from
 preflexion 

stages and also in the sym
m

etrical position of the eye even in 33.5 m
m

 S
L larva.   

R
am

anathan, (1977 - P
h.D

. Thesis) and R
am

anathan and N
atarajan (1979) 

have described three larval form
s ranging from

 1.6 to 15.6 m
m

 length and placed 

them
 under B

. m
yriaster.  The descriptions and figures reveal that the larvae 

posses spines on urohyal.  It is not clear w
hether serrations are found on the 

cleithra  and posterior basipterygial processes.   The present observations show
 

that larvae of B
othus species do not posses spines on urohyal, cleithra or 

posterior 
basipterygial 

processes. 
H

ence 
the 

larval 
form

s 
described 

by 

R
am

anathan m
ay not com

e under B
. m

yriaster.  G
opinath (1946) has reported a 

few
 stages of bothid larvae and placed them

 under B
. pantherinus. B

ut these 

larval form
s do not com

e under the B
othus species  as they possess spines on 

the cleithra, urohyal and posterior basipterygial process. In all the probability 

they m
ay be referable to E

ngyprosopon spp. O
chiai and A

m
aoka (1963) have 

reported a larval form
 referable to B

othus but did not confirm
 w

hether it belonged 
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to B
. m

yriaster of B
. pantherinus.  The larval characters reported in the present 

series agree w
ith the adults in the m

eristic counts. 

The larvae of B
. pantherinus is described and reported for the first tim

e.  

A
 post larva m

easuring 18.9 m
m

 S
L belonging to B

. m
ancus and a 

m
etam

orphosed 
specim

en 
belonging 

to 
B

othus 
sp. 

w
ere 

contained in 
the 

plankton collected during IIO
E

.   The general character of the genus B
othus are 

found in the larvae referred to as B
. m

ancus.  The num
ber of fin rays also agrees 

w
ith the adult.  A

hlstrom
 (1984) in review

ing the P
leuronectiform

es developm
ent 

has included the figure of a m
etam

orphosed stage of B. m
ancus m

easuring 30.0 

m
m

 from
 an unpublished w

ork of S
truhsaker.  Larval stages of B

. m
ancus are 

not described.  

The m
etam

orphosed stage of B
othus sp. resem

ble B
.in fin ray count and 

general shape.  S
ince B

. m
ellissi is found only in the M

editerranean and A
tlantic 

w
aters, the present larva m

ay be regarded as the counterpart of B
. m

ellissi from
 

the Indo-P
acific region.  
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Table  15 - Difference in morphometrics at the commencement of postflexion and length of larvae when meristic  
characters differentiate in  Bothus  species (in mm). 

Species Standard 
length 

Snout to anus Body depth 
across to anus 

Median fin 
rays 

Pelvic fin 
rays 

First neural 
arch 

First tiny 
dorsal ray 

Hypural Commencement of 
eye migration 

B. myriaster 5.2 1.9 3.1 4.1 4.1  4.2 4.2 33.5 

B. pantherinus 7.4 3.0 3.6 4.3 4.3 4.3 4.6 4.3 11.0 
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15. 
A

sterorhom
bus interm

edius    (B
leeker, 1866)

A
 post larva m

easuring 7.8 m
m

 S
L is contained in the zooplankton 

collection taken during IIO
E

 (Figs. 15 A
, B

 ; Tables  14 a,  b). 

M
orphology  : 

Larval body thin, flat, sym
m

etrical and lancet-shaped, eyes black and 

sym
m

etrical, snout m
ore tapering than truncate, depth across the anus is 

m
axim

um
.  S

nout about one and a half tim
es the diam

eter of eye.  M
outh sm

all 

and term
inal, less than the diam

eter of eye.   Low
er jaw

 projects a little beyond 

the upper, jaw
s carry villiform

 teeth, six pairs on the upper and five pairs on the 

low
er.   A

lim
entary canal runs parallel to notochord up to level of the eight 

vertebral segm
ent, form

s an elliptical coil, posterior half of w
hich is pushed 

forw
ards, but does form

 a bend as in P
arabothus.  Front face of the loop com

es 

near the cleithra.  The anus together w
ith the anal fin and the first anal 

pterygiophore got pushed forw
ards and anus com

e to lie at the level of fourth 

vertebral segm
ent.  Liver broad at its dorsal aspect, but ventrally tapers and lies  

below
 the intestinal loop as a finger-like diverticulum

, dorso-ventral axis  m
ore 

than antero-posterior.  Sw
im

 bladder  present occupying the space betw
een 

sixth to eighth vertebral segm
ents.  

S
pines absent, brow

n pigm
ent spots area present on the abdom

en over 

the sw
im

 bladder.  

Fin and supporting structures : 

Forw
ard extension of dorsal fin reaches the m

iddle level of eye and 

rem
ains free from

 ethm
oid region of cranium

.  First tiny dorsal ray developed, 

second dorsal ray very long and stout. D
orsal fin rays over the skull are 

separated fairly w
idely w

hen com
pared w

ith rem
aining rays. 

 First dorsal 

pterygiophore extends over skull to tip of the snout.   First anal pterygiophore 

long, 
stout 

and 
bent 

forw
ards. 

 
M

edian 
pterygiophores 

and 
fin 

rays 
w

ell 

developed.   There are 90 dorsal and 61 anal rays.  

C
audal fin and hypural plates are w

ell developed, supporting 15 caudal 

rays as in other B
othid larvae.  N

eural and haem
al arches of the penultim

ate 
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vertebra support one ray each directly to arches and contributed to the caudal fin 

com
plem

ent.

P
ectoral 

fin 
developed 

and 
rem

ains 
unrayed, 

pelvic 
fin 

rays 
w

ell 

developed, anterior tw
o rays of the left fin lie in advance of the right, left pelvic fin 

radial, longer than right,  distal end of w
hich has reached a little in front of 

cleithra and second ray lies opposite the tips of cleithra.  N
orm

al basipterygial 

processes attached to low
er third of cleithra and run dow

n obliquely along the 

ventral body w
all as posterior basipterygial processes w

hich reach as far as 

m
iddle level of intestinal coil and distal portions bend slightly upw

ards.  The 

basipterygial processes are com
paratively shorter than in other species.  N

o 

spines over the urohyal, cleithra and posterior basipterygial processes.  

A
xial skeleton : 

V
ertebrae are differentiated but not ossified, neural processes in the 

precaudal and caudal portions are w
ell developed except first dorsal one, 

haem
al processes of caudal region are also w

ell developed, first one is stout and 

broad, but haem
al processes in the precaudal region are only faintly m

arked in 

posterior part and are six in num
ber, anterior ones are not m

arked, first neural 

arch is developed but has no process and rem
ains cartilaginous.  Ten precaudal 

and 26 caudal vertebrae including urostryle are differentiated, distal end of 

urostyle has sunk in betw
een the hypural plates. 

The adult : 

D
epth of body about 1.6 length of head, length of head 3.47 - 3.59.  S

nout 

rather long about 1.5 diam
eter of low

er eye, diam
eter of w

hich is 3.47-4.05 is  

length of head.  Inter orbital space w
idth 1.6 - 1.67;  anterior edge of upper eye  

about at the sam
e level to anterior m

argin of low
er eye or a little behind.  

M
axillary extend  to below

 anterior edge of low
er eye or a little beyond it, a little 

m
ore than tw

o diam
eter of low

er eye.  Teeth uniserial on both jaw
s enlarged 

anteriorly on upper jaw
 ; 8-9 gill – rakers on first arch, palm

ate,  w
ith five to eight 

strong spinules on its m
argin ; none on upper lim

b. 53-54 scales in lateral line.  

D
orsal 82-85, anal 63 (Fig. 14  B

).  P
ectoral of ocular side w

ith 11 rays unequal, 

ocular side feeble and short,  a little m
ore than half length of head;  brow

nish 

w
ith a series of dark brow

n blotches along upper and low
er edges of body less 
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defined blotches on lateral line; head w
ith irregularly scattered blackish spots. A

ll 

fins w
ith num

erous dark brow
n spots; a row

 of larger spots along basal parts of 

the dorsal and anal (A
m

aoka, 1969). 

R
em

arks :

The lancet shape of the larval body is characteristic of the species.  The 

absence of spines on the urohyal, cleithra and posterior basipterygial processes 

are characters shared by the present larvae and the larvae of B
othus spp. and 

A
rnoglossus spp. The sm

all num
ber of vertebrae, the short length of the 

posterior basipterygial processes consequent on the forw
ard grow

th of the 

intestinal coil help in distinguishing the species.   Further the processes not 

extending to the level of the anus and short length of the pelvic fin radial 

distinguish the larva from
 the Bothus spp. The fact that the processes extend 

beyond the ascending loop of the intestine and shape of the body differentiate 

the present larva from
 A

rnoglossus spp.  The num
ber of fin rays and the 

vertebral count agree w
ith the adults of  A

sterorhom
bus interm

edius.

The adult fishes of this species are not reported from
 Indian w

aters.   The 

larval stages of the species are not yet described and reported.   The absence of 

preflexion 
and 

flexion 
stages 

in 
the 

present 
collection 

lim
it 

the 
detailed 

description.  
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Fig. 15 -  A
sterorhom

bus interm
edius,  A

-7.8 m
m

 S
L (from

 Lalitham
bika D

evi, 1986),  
B

- A
dult (from

 A
m

aoka, 1969). 
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16. 
Psettina brevirictis (A

lcock, 1890)
Larvae ranging from

 2.1 m
m

 N
L to 17.5 m

m
 S

L occur in the collections of 

the N
aga expedition belonging to preflexion, flexion, postflexion as w

ell as 

m
etam

orphosed stages (Figs. 16 A
, B

, C
, D

, E
  Tables   16 a, b, c &

 25). 

M
orphology  : 

Larval body thin, transparent and sym
m

etrical in early stages, eyes 

sym
m

etrical and pigm
ents have started differentiating in 2.2 m

m
 N

L larvae, right 

eye has started shifting from
 its sym

m
etrical position preparatory to m

igration to 

left side in 12.7 m
m

 SL, w
hich is com

pleted in 16.1 m
m

 S
L. Teeth not visible up 

to 2.6 m
m

 N
L. Anterior portion of the alim

entary canal runs obliquely dow
nw

ards 

and m
akes an elliptical coil at posterior end of abdom

inal cavity, the term
inal 

portion of intestine lies vertically dow
n and in early stages opens at the level of 

the 10
th m

yotom
e.   In advanced stages, elliptical coil becom

es m
ore com

pact 

leaving 
very 

little 
space 

betw
een 

intestinal 
loops. 

A
nus 

pushed 
forw

ards 

sim
ultaneously to the level of seventh vertebral segm

ent in the later stages.   

Liver has a longer antero-posterior axis than dorso-ventral axis in early stages 

but after flexion of notochord, the condition is reversed.  S
w

im
 bladder located 

posteriorly occupying space betw
een seventh and tenth vertebral segm

ents.  

A
 pigm

ented diverticulum
 hangs dow

n from
 urohyal region, that is in front 

of urohyal (sciatic portion) just above the first spine of the urohyal in 2.1 m
m

 N
L 

the earliest larva.   This appendage shrivels up from
 8.8 m

m
 S

L onw
ards and is 

traceable up to 10.1 m
m

 S
L larvae. 

S
pines 

are 
late 

to 
appear 

on 
urohyal 

and 
posterior 

basipterygial 

processes unlike in other species so far exam
ined, these get differentiated from

 

larvae of 5.4 m
m

 N
L and in posterior basipterygial processes from

 7.0 m
m

 S
L.  

S
pines are not found on cleithra even in 14.5 m

m
 S

L larva.   S
pines on posterior 

basipterygial processes are confined only to the m
iddle, distal half being devoid 

of any such spines, they tend to reduce in size and sharpness w
hen the larvae 

gets m
etam

orphosed.   

R
elative head length, snout to anus length as w

ell as eye w
idth and height 

decrease from
 preflexion to m

etam
orphosed stages but the eye w

idth show
s 
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slight increase from
 postflexion to m

etam
orphosed stages.  H

ow
ever, the values 

are less than those of preflexion.    D
epth at pectoral fin base and across anus 

increases 
till 

postflexion 
stages 

and 
thereafter 

decreases 
suddenly 

in 

m
etam

orphosed stages to values less than those of preflexion.   The length 

betw
een snout and pelvic fin base decreases till postflexion, then increases to 

m
etam

orphosed, the values being less than preflexion figures.  

Fin and supporting structures : 

E
longated dorsal ray at anterior end of dorsal fin fold is identifiable though 

reduced in size up to 12.7 m
m

 SL and is absent in larvae of 14.5 m
m

 SL 

onw
ards. P

terygiophores are differentiated in 3.2 m
m

 N
L and the rays begin to 

differentiate from
 3.4 m

m
 N

L from
 the anterior end.   First anal pterygiophore 

stout and long and differentiated in 3.2 m
m

.  First dorsal pterygiophore extend 

forw
ards beyond the articulation of elongated dorsal ray in 4.9 m

m
 N

L larvae but 

the first tiny dorsal ray is differentiated only in 7.0 m
m

 S
L w

hen full com
plem

ent 

of 78 dorsal and 61 anal rays are found.   N
um

ber of fin rays range from
 76 to 82 

dorsals and 58 to 64 anals. 

R
udim

ents of the hypural elem
ents are seen differentiating as pack of 

cells at the ventral caudal extrem
ity in 4.3 m

m
 N

L larvae.  C
audal fin rays are 

differentiated from
 5.2 m

m
 N

L.  Inferior hypural m
iddle and superior hypural 

m
iddle are differentiated carrying four and three rays respectively in 5.2 m

m
 N

L 

larvae.  In 5.6 m
m

 N
L larvae inferior hypural low

er and epural are differentiated. 

S
uperior hypural upper, how

ever, is differentiated only in postflexion  larvae. 

Flexion of notochord takes place betw
een 5.2 m

m
 N

L and 7.0 m
m

 S
L and full 

com
plem

ent of fin rays are seen in 7.0 m
m

 S
L. 

The pelvic fin com
plex appear as pack of cells at ventral posterior aspect 

of 
the 

cleithra 
in 

2.7 
m

m
 

N
L. 

 
 

P
osterior 

basipterygial 
processes 

are 

differentiated in 3.2 m
m

 N
L, w

hich run along ventral border of body w
all and 

reach the level of ascending loop of intestine in 5.6 m
m

 N
L. P

elvic fin rudim
ents 

are seen as pack of cells in 4.3 m
m

 N
L from

 w
hich the radial rudim

ent is 

differentiated in 4.6 m
m

 N
L.  P

elvic fin radial (anterior basipterygial processes) is 

differentiated in 6.6 m
m

 N
L w

ith rudim
ents of rays.  Left pelvic fin radial becom

es 

asym
m

etrical and rays are found in 7.7 m
m

 S
L, left fin radial reaches level of 
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cleithra in 8.0 m
m

 S
L and in 14.5 m

m
 S

L it reaches the level of posterior m
ost 

spine on the urohyal, anterior three rays of left pelvic fin are in advance of those 

of right side.  In 16.1 m
m

 S
L the anterior rays super-im

pose the urohyal and 

extends far forw
ards reaching in front of first spine on the urohyal.  E

ven though 

urohyal  is discernible in 4.4 m
m

 N
L, spines appear only in 5.4 m

m
 N

L.  

A
xial skeleton  : 

N
otochord rem

ains vacuolated and unsegm
ented, in 4.4 m

m
 N

L larvae, 

segm
entation has started differentiating from

 anterior to posterior, first neural 

arch is differentiated as a cartilaginous loop-like structure in front of the second 

neural arch in 4.4 m
m

 N
L, bearing no spinous process, gets ossified only very 

late in 11.2 m
m

 S
L, w

hereas arches of the rem
aining neural and haem

al as w
ell 

as neural processes start ossification in 8.0 m
m

.  P
recaudal centra start 

differentiating from
 4.9 m

m
 N

L w
hen the caudal centra are only faintly m

arked, 

and are differentiated from
 5.2 m

m
 N

L.  The dum
b-bell shaped vertebrae are 

seen in 11.7 m
m

 S
L, the first vertebra has no neural process but the arch is 

draw
n out into a lancet-shaped portion w

hich is short and never reaches the 

dorsal body w
all like other neural spines. First dorsal pterygiophore supporting 

the elongated dorsal ray is seen in earliest larvae of 2.1 m
m

 N
L, is bony and 

grow
s forw

ards over the skull.  P
recaudal neural arches are differentiated in 2.3 

m
m

 N
L and neural processes in 2.7 m

m
 w

ith very sm
all spines on second, third 

and fourth arches.   In caudal region the haem
al processes are differentiated in 

2.7 m
m

 N
L and neural processes in 3.2 m

m
 in anterior half and are com

pleted in 

5.2 m
m

 N
L.  B

ut haem
al arches started differentiating in 2.3 m

m
 N

L in the last 

tw
o vertebrae.   Tiny haem

al processes are discernible in 5.6 m
m

 N
L w

hich are 

com
pleted in 8.0 m

m
 S

L w
hen six processes are visible.  These spines are long 

and equal from
 fifth to eight vertebra and short in ninth and tenth.   There are 10 

+ 25-27 vertebrae including urostyle.  

The adults : 

D
epth of body about tw

ice in the length, length of head about 3 ½
. U

pper 

profile of head w
ith a slight notch in front of eyes.  S

nout shorter than eye, 

diam
eter of w

hich is 3 to 3 ¼
 in length of head ; eyes separated by a narrow

 

ridge, the low
er a little in advance of upper.  M

axillary extending to below
 

anterior edge of eye or a little beyond, length 3 2/5 to 3 4/5  in that of head ; 



151

low
er jaw

 2 2/5 to 2 3/5 in head.  7 or 8 gill-rakers on low
er part of anterior arch.  

47 to 52 scales in lateral line.   D
orsal (76) 78-82. A

nal 60-66 (Fig. 16 E
).  

P
ectoral of ocular side w

ith 11 rays, length  3/5 to 2/3 that of head.  Longest rays 

of left pelvic about 2 2/3 in length of head.  C
audal rounded.  B

row
nish, a series 

of rather indistinct dark blotches along upper and low
er edges of body, continued 

on bases of dorsal and anal fins: tw
o or three blotches on lateral line ; a  dark 

patch on distal part of pectoral hinder part  of caudal fin w
ith a broad  blackish 

band (N
orm

an, 1934). 

R
em

arks  : 

Larvae of P
. brevirictis have spines on urohyal, and posterior basipterygial 

processes, but not on cleithra.  The num
ber of spines are few

 and restricted to 

proxim
al half of the posterior basipterygial processes.  The urohyal appendage is 

clearly visible in early larval stages but shrivels up in postflexion stages.  The 

num
ber of fin rays and vertebrae tally w

ith adults but differ from
 P

. iijim
ae.

Larvae of P
. brevirictis have been reported by Lalitham

bika D
evi (1981) 

w
ith brief description.  The adults are reported  from

 Indian O
cean.  B

ut all the 

larval m
aterial of the present account have been from

 G
ulf of Thailand and South 

C
hina S

ea.  
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 Fig. 16 - P
settina brevirictis,  A

-3.0 m
m

 N
L, B

-5.2m
m

 N
L, C

-9.5 m
m

 S
L, D

-16.1 m
m

  
                 S

L (m
etam

orphosed) , E
- A

dult (from
 Lalitham

bika D
evi, 1986). 
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Table  16. Difference in morphometrics at the commencement of postflexion and length of larvae when meristic  
characters differentiate in Psettina  species (in mm). 

Species Standard 
length 

Snout to anus Body depth 
across to anus 

Median fin 
rays 

Pelvic fin 
rays 

First neural 
arch 

First tiny 
dorsal ray 

Hypural Commencement of 
eye migration 

P. brevirictis  6.3 2.8 3.8 3.4 6.6 4.4 7.0 5.2 12.7 

P. iijimae 6.5 2.8 3.4 4.3 6.3 4.3 6.5 4.6 13.5 
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17.      Psettina iijim
ae  (Jordan and Starks, 1904)

Larvae ranging from
 1.8 m

m
 N

L to 44.6 m
m

 S
L occur in the collections of 

the IIO
E

 and N
aga E

xpedition.   The larvae belonging to preflexion, flexion and 

postflexion and m
etam

orphosed stages are available for study (Figs. 17 A
, B

, C
, 

D
 ;   Tables  17 a, b, c &

 25).  

M
orphology : 

Larval body thin, transparent and sym
m

etrical in early stages ; eyes 

sym
m

etrical, black pigm
ents are seen from

 2.6 m
m

 N
L larvae, right eye starts 

shifting from
 its sym

m
etrical position to the left side in 13.5 m

m
 S

L larvae and 

m
igration is com

pleted in larvae ranging in length from
 20.2 and 22.5 m

m
 S

L.   

Teeth not visible in the larvae up to 2.3 m
m

 N
L, anterior portion of the alim

entary 

canal runs slightly slanting dow
nw

ards tow
ards  ventral aspect and m

akes an 

elliptical coil at posterior end of the abdom
inal cavity, term

inal portion lies 

vertically dow
n and anus opens at the level of tenth m

yotom
e in early stages.   In 

advanced stages, the alim
entary canal becom

es com
pactly packed w

ith the 

ventral portion being pushed forw
ards and the anus opens at the level of seventh 

vertebral segm
ent.   The antero-posterior axis of liver is longer than the dorso-

ventral axis in early stages but after m
etam

orphosis the latter is m
ore.   S

w
im

 

bladder is present in the posterior part of the abdom
inal cavity occupying space 

betw
een seventh and tenth vertebral segm

ents.  

A
 pigm

ented diverticulum
 hangs dow

n just in front of the first spine on the 

urohyal in the earliest larva of 1.8 m
m

 N
L, w

hich shrivels up as grow
th 

progresses and is traceable up to 12.7 m
m

 S
L in cleared specim

ens.   B
row

nish 

black pigm
ent is present at the base of the appendage w

hich disappears along 

w
ith the appendage.  P

igm
ents are not noticeable anyw

here else on the body of 

the larva.  

S
pines appear late on urohyal and posterior basipterygial processes 

unlike in E
ngyrposopon spp.  This species also differs from

 others in that 

spinules are distributed near to the baseosts along dorsal and ventral body w
all 

even before the form
ation of the fin rays and these are found distributed along 

the fin rays w
hen the larva attains 4.6 m

m
 N

L onw
ards and continue to exist 
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even in the m
etam

orphosed stage.   S
pines on urohyal get differentiated from

 

larva of 5.1 m
m

 N
L and posterior basipterygial processes are confined to its 

proxim
al half, the distal half being devoid of any such spines.  The spines are not 

found on the cleithra.  The spines on the posterior basipterygial processes and 

urohyal reduce in size and disappear as soon as m
etam

orphosis has taken 

place.  R
elative head length and length betw

een snout and pelvic fin base 

increase from
 preflexion to flexion  stages, decrease from

 flexion to postflexion 

stages and then show
 increase from

 postflexion  to m
etam

orphosed stages but 

the increm
ent is less than the preflexion values.  R

elative snout  - anus length, 

depth at pectoral fin base as w
ell as the eye w

idth and height gradually decrease 

but the eye w
idth show

s a slight increase in the m
etam

orphosed stages.  

H
ow

ever, increm
ent is less than the preflexion values.  R

elative depth across 

anus decreases from
 preflexion to flexion stages and increases slightly during 

postflexion stages but decreases again.   R
elative snout length show

s slight 

increase during flexion stages to decrease thereafter. 

Fin and supporting structures : 

E
longated dorsal ray at anterior end of the dorsal fin fold is seen in the 

larvae from
  very early stages up to 20.2 m

m
 S

L.  P
terygiophores and baseosts 

are differentiated in 3.8 m
m

 N
L but rays are not differentiated.   First anal 

pterygiophore is long and stout and differentiated in 3.7 m
m

 N
L.  Fin rays and 

pterygiophores differentiate from
 anterior to posterior.  First dorsal pterygiophore 

extends forw
ards beyond the articulation of the elongated dorsal ray in 5.8 m

m
 

N
L larvae w

hich is indicated in 4.9 m
m

.  First dorsal ray is very sm
all and 

differentiated in 6.5 m
m

 S
L larva w

hen full com
plem

ents of 85 dorsal and 68 

anal rays are seen.  The dorsal and anal rays ranged from
 82-93 and 68-70 

respectively.  

R
udim

ents of the hypural elem
ents are seen differentiating as a pack of 

cells at the ventral caudal extrem
ity in 4.3 m

m
 N

L.  C
audal rays becom

e distinct, 

inferior hypural m
iddle and superior hypural m

iddle get differentiated and carry 

four and tw
o rays respectively in 4.6 m

m
 N

L larva.  In 5.5 m
m

 N
L larva, inferior 

hypural low
er is differentiated and the hypural upper in 6.5 m

m
 S

L.  Flexion of 
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the notochord takes place betw
een 4.6 m

m
 N

L and 6.5 m
m

 S
L larvae.  E

pural 

com
ponent is distinguishable in 4.9 m

m
 N

L larva.  Full com
plem

ent of the caudal 

fin rays are seen in 6.5 m
m

 S
L.  O

f the 17 caudal rays, 15 are borne by the 

hypural plates.  The inferior hypural low
er three, m

iddle four, superior hypural 

m
iddle five and upper three.  

P
elvic fin com

plex appears as pack of cells at ventral posterior face of the 

cleithra in 3.7 m
m

 N
L larva. P

elvic (anterior basipterygial processes) fin radial 

rudim
ent is indicated in 4.3 m

m
 N

L larva w
hen the posterior basipterygial 

processes are also differentiated.   P
elvic fin ray rudim

ents are seen in 6.3 m
m

 

N
L and the rays are discernible in 6.5 m

m
 S

L.  A
t this stage, tw

o of the left pelvic 

fin rays are seen in advance of the right fin rays.  The left fin radial continues to 

grow
 in advance of the right and reaches the level of the cleithral tip in 6.5 m

m
 

S
L and in 10.8 m

m
 S

L it reaches the level of the posterior m
ost spine on the 

urohyal.   In 20.2 m
m

 S
L larva, anterior rays of pelvic fin super im

pose the 

urohyal and tip of the cleithra is seen betw
een third and fourth rays.   The 

urohyal is differentiated in   4.3 m
m

 N
L.  

A
xial skeleton : 

N
otochord rem

ains vacuolated and segm
ented in larvae up to 4.9 m

m
 N

L, 

segm
entation com

m
ences from

 the anterior end.  The first neural arch is 

differentiated as a cartilagious loop-like structure in front of the second neural 

arch in 4.3 m
m

 N
L larva, has no neural process but a lancet-shaped portion is 

present w
hich is short and never reaches the body w

all like other neural spines.   

It gets ossified in 10.8 m
m

 SL, w
hile the other processes get ossified m

uch 

earlier (in 6.5 m
m

 S
L).  First dorsal pterygiophore carries the elongated dorsal 

ray and is seen in the earliest larvae 1.8 m
m

 N
L.   The first dorsal pterygiophore 

rem
ains ossified from

 the earliest larvae and grow
s over the skull.   P

recaudal 

neural processes are seen in 3.7 m
m

 N
L except the first.   In  caudal region, the 

neural and haem
al processes are also differentiated in 3.7 m

m
 N

L and are 

com
pleted in 5.8 N

L.  H
aem

al arches of the precaudal region have started 

differentiating in 3.7 m
m

 N
L and the tiny processes have started differentiating 

from
 5.8 m

m
 N

L but com
pleted only in 8.6 m

m
 S

L w
hen six processes are 

discernible.   P
recaudal centra start differentiating from

 5.5 m
m

 N
L and the 

caudal centra are only faintly m
arked w

hich are clearly seen from
 6.5 m

m
 S

L.  
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V
ertebrae initiate ossification from

 10.8 m
m

 S
L.  There are 10+28-30 vertebrae 

including urostyle.  

The adult  : 

D
epth of body 2 3/5 in the length, length of head nearly 4.  U

pper profile 

of head distinctly notched in front of eyes.  S
nout shorter than eye, diam

eter of 

w
hich is 3 in length of head ; eyes separated by a narrow

 bony ridge  (    ), the 

low
er very little in advance of upper.  M

axillary extending to below
 anterior part 

of eye, length about 3 in that of head ; low
er jaw

 a little m
ore than tw

ice in head.  

6 or 7 gill-rakers on low
er part of the anterior arch.  55  scales in lateral line.  

D
orsal (80-89) 95.  A

nal (69-73) 75 (Fig. 17 E
).  P

ectoral of ocular side w
ith 11 

rays, length about 1 3/4 in that of head.  Longest ray of left pelvic 2 1/2 to 2 4/5 

in length of head.  C
audal rounded  B

row
nish, w

ith a  num
ber of darker spots 

and rings, of w
hich row

s at upper and low
er edges of body are m

ost prom
inent ; 

m
edian fins spotted w

ith darker (N
orm

an, 1934).  

R
em

arks
:

Larvae of p. iijim
ae can be distinguished from

 P
. brevirictis by the presence of 

spinules on the fin rays.  The num
ber of spines on urohyal and posterior 

basipterygial processes are m
ore than in P

. brevirictis.  The m
eristics are also on 

a higher side in P
. iijim

ae.  The num
ber of fin rays tally w

ith adults. The larval 

form
s described by P

ertseva-O
stroum

ova (1965) agree w
ith the characters 

reported in the present account, except in the spination on fin rays. 



158

Fig. 17 -  P
settina iijim

ae, A
-3.0 m

m
 N

L, B
-5.7 m

m
 N

L, C
-19.7 m

m
 S

L (Enlarged view
  

                 of spinules on rays draw
n), D

-A
dult

(from
 Lalitham

bika D
evi, 1986). 
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Table  17 a - Psettina brevirictis - morphometrics,  in  mm  (Larval stages within broken lines indicate  
notochord  flexion).

Stations Body Right Notochord Snout to Head Snout Eye Body depth at Caudal Peduncle Snout to origin 
Length Eye Anus Length Length Width Height Pectoral fin 

base 
Anus  Depth Length of pelvic fin 

              
S7-18G   2.1  NL Symme 

trical 
Straight 1.14 0.47 0.10 0.16 0.18 0.58 0.45 - - - 

S7-18A   2.4   “ “ “ 1.40 0.64 0.12 0.23 0.24 0.77 0.45 - - - 
S5-28A   3.0   “ “ “ 1.55 0.77 0.24 0.26 0.31 1.09 0.90 - - - 
S6-42     3.4   “ “ “ 1.80 1.00 0.26 0.29 0.35 1.38 1.13 - - 0.90 
S5-10    3.8   “ “ “ 1.80 1.15 0.31 0.29 0.34 1.60 1.35 - - 0.90 
S3-11   4.1   “ “ “ 2.00 1.32 0.31 0.35 0.40 2.00 1.90 - - 0.90 
S7-8B   4.3   “ “ “ 2.10 1.30 0.38 0.37 0.40 2.50 2.30 - - 0.90 
S7-8B   4.6   “ “ “ 2.00 1.40 0.45 0.35 0.42 2.30 2.30 - - 0.91 
S7-8B   4.9   “ “ “ 2.10 1.40 0.39 0.39 0.43 2.60 2.60 - - 0.93 
              
 S5-15   5.2   “ “ Early 

flexion 
2.10 1.40 0.37 0.40 0.45 2.50 2.30 - - 1.10 

S7-8B   5.4   “ “ “ 2.50 1.50 0.55 0.42 0.48 2.70 2.60 - - 1.40 
S7-8B   5.6   “ “ Mid flexion 2.50 1.60 0.42 0.42 0.48 3.10 3.00 - - 1.30 
S3-19   6.6   “ “ Late 

flexion 
2.60 1.70 0.52 0.42 0.48 3.40 3.40 - - 1.20 

              
S7-8B   6.3  SL “ Flexed 2.80 1.90 0.45 0.47 0.52 3.60 3.80 0.68 0.35 1.30 
S7-8B   6.8   “ “ “ 2.90 2.00 0.61 0.45 0.50 3.80 3.70 0.68 0.42 1.30 
S7-8B   7.0   “ “ “ 2.80 2.00 0.42 0.45 0.52 4.00 4.30 0.97 0.39 1.30 
S7-17B   8.0   “ “ “ 3.00 2.30 0.56 0.52 0.56 4.60 4.60 0.97 0.52 1.30 
S3-19   8.7   “ “ “ 3.40 2.30 0.60 0.53 0.60 5.00 5.00 1.03 0.52 1.40 
S3-12 10.1   “ “ “ 3.50 2.70 0.70 0.50 0.71 5.00 5.40 1.55 0.60 1.40 
S5-28B 11.2   “ “ “ 3.50 2.80 0.70 0.56 0.68 5.80 6.00 1.90 0.76 1.40 
S3-23 12.7   “ Migra 

ting 
“ 3.90 3.20 0.93 0.60 0.68 6.90 7.10 2.20 0.77 1.80 

S5-27 14.5   “ “ “ 4.50 3.70 1.00 0.74 0.77 7.70 8.00 2.70 0.90 1.90 
S11A-34 16.1   “ Migra 

ted 
Metamor 
phosed 

4.20 4.00 1.10 0.74 0.53 6.50 7.00 2.60 1.03 2.20 

S9-10 17.5   “ “ “ 5.30 4.90 1.22 1.26 0.81 5.71 5.60 1.90 0.97 3.20 
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Table  17 b - Psettina brevirictis – meristics (Larval stages within broken lines indicate notochord flexion). 

Stations Size Stage Notochord Right Fin Rays Vertebrae Spines 
(mm) Eye Dorsal Anal Caudal Left 

Pelvic 
Precaudal Caudal Total Urohyal Cleithra Posterior 

basipterygial 
processes 

            0 0 0 
S5-28A   2.3 NL   Pre 

flexion 
Straight Symm

etrical 
1 0 0 0    0 0 0 

     “   2.7  “ “ “ “ 1 0 0 0    0 0 0 
     “   3.0  “ “ “ “ 1 0 0 0    0 0 0 
     “   3.2  “ “ ‘ “ 1 0 0 0    0 0 0 
S6-42   3.4  “ “ “ “   1+ Forming 0 0    0 0 0 
S5-10   3.8  “ “ “ “  “ 0 0    0 0 0 
S7-8B   4.3  “ “ “ “ ca.48 ca.40 0 0    0 0 0 
    “   4.6  “ “ “ “      68      61 0 0    0 0 0 
    “   4.9  “ “ “ “     75     56 0 0    0 0 0 

               
S7-8B   5.2  “ Early 

flexion 
Flexing “    74    56 7 0    0 0 0 

    “   5.4  “ “ “ “    72    50 11 0    2 0 0 
    “   5.6  “ Mid 

flexion 
“ “    75    55 11 0    3 0 0 

S3-19   6.6  “ Late 
flexion 

“ “   79    59 12 Form 
ing 

   4 0 0 

               
S7-19A   7.0 SL Post 

flexion 
Flexed “   78    61 17 “ 10 26 36 4 0 2 

S7-42   7.7  “ “ “ “  77   59 17 2+4 10 26 36 6 0 2 
S7-17B   8.0  “ “ “ “  78   58 17 2+4 10 27 37 5 0 2 
S3-19   9.6  “ “ ‘ ‘ 78   59 17 2+4 10 27 37 6 0 2 
S7-42 10.1  “ “ “ “ 80   62 17 3+3 10 26 36 6 0 2 
S7-8B 11.4  “ “ “ “ 82   62 17 3+3 10 26 36 4 0 3 
    “ 12.1  “ “ “ “ 79   64 17 3+3 10 26 36 6 0 2 
S3-23 12.7  “ “ “ “ 79   63 17 3+3 10 26 36 6 0 4 
S5-27 14.5  “ “ “ “ 78   60 17 3+3 10 25 35 6 0 4 
S11A-34 16.1 Metamo

rphosed 
“ “ 76   58 17 3+3 10 26 36 0 0 0 

S9-10 17.5 “ “ “ 77   59 17 3+3 10 27 37 0 0 0 
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Table  17 c – Development of vertebral column, caudal fin rays and caudal fin supporting bones in  
larvae of  Psettina brevirictis.

Station Body Stage Noto- Right Precaudal vertebrae Caudal vertebrae  Ural Total Caudal fin Ural components Epural 
Length chord Eye Neural Haemal Centra Neural Haemal Centra Centra Vertebrae rays Sup Hyp Inf Hyp  

     Process Arch Process Arch  Process Arch Process Arch     Upp Mid Mid Low  
                       
S5-28A   2.3 Post 

flexion 
Straight Symme 

trical 
0 9 0 2 0 0 0 0 2 0 0 11 0 0 0 0 0 0 

“   2.7 “ “ “ 3 6 0 3 0 0 15 3 12 0 0 24 0 0 0 0 0 0 
“   3.2 “ “ “ 9 0 0 4 0 13 7 14 6 0 0 29 0 0 0 0 0 0 

S7-8B   4.4 “ “ “ 9 1 0 6 0 20 3 20 3 0 0 32 0 0 0 0 0 0 
“   4.9 “ “ “ 9 1 0 6 10 23 3 23 3 + 0 36 0 0 0 0 0 0 
“   5.6 Mid 

flexion 
Flexing “ 9 1 2 6 10 24 2 24 2 24 0 36 11 0 X X X X 

“   5.2 Early 
flexion 

“ “ 9 1 0 6 10 24 2 24 2 23 0 36 7 0 X X 0 0 

S3-19   6.6  Late 
flexion 

“ “ 9 1 3 5 10 23 2 23 2 23 0 35 12 0 X X X X 

S7-19A   7.0 Post 
flexion 

Flexed “ 9 1 4 4 10 23 2 23 2 23 1 36 17 X X X X X 

S7-17B   8.0 “ “ “ 9 1 6 3 10 24 2 24 2 26 1 37 17 X X X X X 
S3-19   9.6 “ “ “ 9 1 6 3 10 24 2 24 2 26 1 37 17 X X X X X 
S3-12 10.1 “ “ “ 9 1 6 3 10 23 2 23 2 25 1 36 17 X X X X X 
S5-28B 11.2 “ “ “ 9 1 6 3 10 23 2 23 2 25 1 36 17 X X X X X 
S3-23 12.7 “ “ Migra 

ting
9 1 6 3 10 23 2 23 2 25 1 36 17 X X X X X 

S5-27 14.5 “ “ “ 9 1 6 3 10 23 1 22 2 24 1 35 17 X X X X X 
S11-34 16.1 Metamor

phosed 
“ Migra 

ted 
9 1 6 3 10 23 2 23 2 25 1 36 17 X X X X X 

S9-10 17.5 “ “ “ 9 1 6 3 10 23 2 23 2 25 1 36 17 X X X X X 
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D
iscussion

Larval stages belonging to tw
o species P

settina are collected from
 the 

Indian O
cean, G

ulf of Thailand and S
outh C

hina S
ea. 

The larvae of P
. brevirictis in the presence of spines on the m

edian fin 

rays in the latter w
hich differentiates as soon as the fin rays are form

ed.  It m
ay 

be noted that the spines are present near to the baseosts along the dorsal and 

ventral body even before the fin rays are differentiated.  The differentiation of first 

neural arch, tiny dorsal ray, caudal rays, pelvic fin rays and spines on urohyal 

take place in  P
. iijim

ae earlier than in P
. brevirictis.  But differentiation of m

edian 

fin, com
m

encem
ent of eye m

igration and m
etam

ophosis take place later than in 

P
. brevirictis.  The larvae at postflexion stage also are com

paratively longer in P
.

iijim
ae than in P

. brevirictis (Table  18).   The range in m
eristic counts of the 

larval form
s agree w

ith those of the adults. 

U
chida (1936) has described postlarval stages w

ith a greatly elongated 

branched dorsal ray and identified them
 as P

. iijim
ae.  The diagnostic features 

such as urohyal appendage, spines on urohyal and posterior basipterygial 

processes present in the larval form
s of P

. iijim
ae, being absent in the larval 

form
s described by U

chida (1936) they cannot be placed under P
. iijim

ae.  The 

presence of elongated and branched dorsal ray together w
ith the slender body of 

the 
larval 

form
s 

described 
U

chida 
resem

ble 
closely 

w
ith 

the 
larval 

form
s 

described as A
rnoglossus japonicus by A

m
aoka (1973).  The larvae described 

by A
m

aoka (1976) as P
. iijim

ae from
 w

aters around Japan differ from
 the larvae 

of
P

. iijim
ae reported in detail by P

ertseva-O
stroum

ova (1965) from
 G

ulf of 

Tom
kin as w

ell as the present series from
 the Indian O

cean, G
ulf of Thailand 

and S
outh C

hina S
ea in the absence of urohyal appendage and spines on 

urohyal and posterior basipterygial processes, structures characteristic of P
.

iijim
ae.   H

ence in all probability,  the specim
ens described by A

m
aoka as P

. 

iijim
ae m

ay be referable to B
othus species. 

Larval characteristics of P
. iijim

ae  reported and described by P
ertseva-

O
stroum

ova (1965) from
 G

ulf of Tom
kin agree w

ith those from
 the Indian O

cean, 

G
ulf of Thailand and S

outh C
hina S

ea.  The presence of larvae ranging from
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early stages to m
etam

orphosing, and m
etam

orphosed stages in the present 

series confirm
 the identification of P

ertseva-O
stroum

ova (1965).  The m
eristic 

counts agree w
ith those of the adults.  H

ow
ever, it is not clear w

hether the 

spines on fin rays, a characteristic feature of P
. iijim

ae have been noted by 

P
ertseva-O

stroum
ova (1965). 

It m
ay be noted that the urohyal appendage is also present in the larval 

form
s of E

ngyprosopon grandisquam
is, but is very sm

all and is found only in the 

preflexion stages in E. grandisquam
is.  The presence of spines on cleithra of E

.

grandisquam
a clearly distinguishes them

 from
 P

settina.  The absence of spines 

on cleithra is also a character shared in com
m

on by 
E

. sechellensis, E
. 

m
ultisquam

a and E
. xenandrus but larval form

s of these E
ngyprosopon species 

can be distinguished from
 those of P

settina species by the differentiation of 

spines on posterior basipterygial processes at a later stage and also by the 

restriction of the spines only to its proxim
al part in P

settina spp. 

The larval form
s of P

. brevirictis is described for the first tim
e. 
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Table  18 a - Psettina iijimae - morphometrics,  in  mm   (Larval stages within broken lines indicate notochord  flexion). 

Stations Body Right Notochord Snout to Head Snout Eye Body depth at Caudal Peduncle Snout to origin 
Length Eye Anus Length Length Width Height Pectoral fin 

base 
Anus  Depth Length of pelvic fin 

              
              
S5 –23A   1.8  NL Symme 

trical 
Straight 1.00 0.41 O.13 0.18 0.21 0.61 0.45 - - - 

S7 – 13   2.1   “ “ “ 1.30 0.55 0.16 0.23 0.23 0.71 0.50 - - - 
S7 – 18G   2.6   “ “ “ 150 0.74 0.16 0.23 0.26 0.97 0.61 - - - 
S5 – 22A   3.2   “ “ “ 1.80 1.00 0.21 0.29 0.34 1.48 1.26 - - - 
S7 – 18G   3.7   “ “ “ 1.70 1.00 0.31 0.29 0.32 1.50 1.30 - - 0.70 
S5 – 10   3.9   “ “ “ 1.80 1.10 0.39 0.31 0.32 1.90 1.50 - - 0.90 
S7 – 8B   4.3   “ “ “ 1.90 1.20 0.35 0.34 0.35 2.30 2.20 - - 0.90 
              
S7 – 18G   4.6   “  “ Early 

flexion 
2.30 1.40 0.42 0.34 0.36 2.10 2.00 - - 0.90 

S7 – 18G   4.9   “ “ “ 2.40 1.55 0.50 0.34 0.35 2.40 2.00 - - 1.30 
S7 – 8B   5.1   “ “ Mid flexion 2.40 1.60 0.55 0.38 0.43 2.70 2.40 - - 1.30 
S5 – 22E   5.2   “ “ “ 2.30 1.60 0.58 0.39 0.42 2.70 2.70 - - 1.30 
S7 – 8B    5.8   “ “ Late 

flexion 
2.40 1.80 0.55 0.42 0.48 3.00 2.80 - - 1.30 

S9 – 21   6.3   “ “ “ 2.70 1.80 0.53 0.45 0.48 3.10 2.80 - - 1.50 
Ki – 527    6.6   “ “ “ 2.70 1.90 0.53 0.45 0.48 3.10 3.10 - - 1.30 
              
S9 – 13A   6.5  SL “ Flexed 2.50 1.80 0.53 0.48 0.53 3.40 3.20 0.58 0.32 1.10 
S9 – 13A   7.0   “ “ “ 2.80 2.00 0.61 0.53 0.56 3.50 3.40 0.66 0.39 1.30 
S9A – 13A   8.6   “ “ “ 3.30 2.20 0.63 0.53 0.60 4.40 4.30 0.90 0.42 1.50 
S7 – 8B   9.1   “ “ “ 3.50 2.20 0.69 0.52 0.58 5.40 5.30 1.13 0.52 1.30 
S9A – 13A 10.3   “ “ “ 3.60 2.40 0.64 0.52 0.58 5.50 5.40 1.32 0.64 1.70 
S9A – 13A 11.7   “ “ “ 3.70 2.80 0.74 0.58 0.61 5.70 5.80 1.61 0.66 1.60 
S9A – 13A 12.7   “ “ “ 4.40 300 0.77 0.61 0.68 5.60 6.70 1.80 0.71 2.00 
S9A – 13A 13.5   “ Migra 

ting 
“ 4.40 3.00 0.74 0.60 0.64 5.90 6.60 2.00 0.79 1.90 

S3 – 29 14.7   “ “ “ 4.40 3.10 0.81 0.60 0.68 6.40 7.10 2.40 0.89 1.90 
S11A – 12 16.2   “ “ “ 4.80 3.70 1.03 0.60 0.63 7.90 8.30 2.50 0.85 1.80 
S4 – U24 18.5   “ “ “ 4.80 4.10 1.03 0.84 0.84 8.80 8.90 2.80 1.13 1.90 
S5 – 28A 19.7   “ “ “ 5.00 4.00 1.00 0.87 0.97 9.70 9.60 2.90 1.13 2.00 
S5 – 28A 20.2   “ “ “ 5.20 4.20 1.10 0.89 0.97 8.70 9.30 2.80 1.22 2.10 
S9A - 10 22.5   “ Migra 

ted 
Metamor 
phosed 

5.40 6.10 1.50 1.29 0.90 8.60 8.40 2.60 1.38 3.10 

S9A – 4A 26.4   “ “ “ 7.00 7.10 1.70 1.80 1.20 8.70 8.70 3.00 1.58 4.00 
S9A – 4A 36.4   “ “ “ 9.50 9.10 1.90 2.60 1.90 10.90 11.30 3.70 2.20 6.10 
S9A – 5 44.6   “ “ “ 11.00 11.70 2.50 2.70 1.90 14.20 13.20 5.60 3.00 7.60 
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Table  18 b.  Psettina iijimae  - meristics (Larval stages within broken lines indicate notochord flexion).

Stations Size Stage Notochord Right Fin Rays Vertebrae Spines 
(mm) Eye Dorsal Anal Caudal Left 

pelvic 
Precaudal Caudal Total Urohyal Cleithra Posterior 

basipterygial 
processes 

            0 0  
S5 – 23A   1.8 NL Pre 

flexion 
Straight Symm

etrical
1 0 0 0    0 0 0 

S7 – 18G   2.1   “ “ “ “ 1 0 0 0    0 0 0 
“   3.7   “ “ “ “ 1 0 0 0    0 0 0 

S7 – 8B   4.3   “ “ “ “ 1+ Form 
ing 

0 0    0 0 0 

              0 
S9A – 13 A  *4.9  “ Early 

flexion 
Flexion “ “ “ 0 0    *0 0  

S7 – 8B   5.1   “ Mid 
flexion 

“ “ “ “ 0 0    6 0 0 

S9A – 13 A   5.5   “ “ “ “ ca.78 ca.61 0 0    8 0 0 
S7 – 8B   5.8   “ Late 

flexion 
“ “ ca.82 ca.60 0 0    9 0 0 

               
S9A – 13A   6.5 SL Post 

flexion 
Flexed Symm

etrical
85 68 17 2+4  10 29 39 10 0 0 

“   7.0   “ “ “ “ 87 68 17 2+4 10 29 39 8 0 2 
“   8.6   “ “ “ “ 93 70 17 2+4 10 29 39 9 0 5 
“ 10.8  “ “ “ “ 88 68 17 3+3 10 28 38 8 0 4 

S6 – 30 11.5  “ “ “ “ 86 69 17 3+3 10 29 39 8 0 7 
S7 – 8B 13.5  “ “ “ Migra 

ting
86 69 17 3+3 10 28 38 9 0 10 

S5 – 10 15.5  “ “ “ “ 88 70 17 3+3 10 29 39 10 0 10 
S3 – 32 16.9  “ “ “ “ 84 68 17 3+3 10 28 38 9 0 9 
S5 – 28A 20.2  “ “ “ “ 91 70 17 3+3 10 30 40 5 0 11 
S9A – 10 22.5  “ Metamo

rphosed 
“ Migra 

ted 
82 68 17 3+3 10 29 39 0 0 0 

S9A – 4A 26.4  “ “ “ “ 84 70 17 3+3 10 29 39 0 0 0 
S9A - 5 44.6  “ “ “ “ 82 68 17 3+3 10 28 38 0 0 0 
               

* Spinules along the base of median fins. 
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Table  18 c –  Psettina iijimae - development of vertebral column, caudal fin rays and caudal fin supporting structures. 
Stations Body Stage Noto- Right Precaudal vertebrae Caudal vertebrae Ural Total Caudal fin Ural components  

Length Chord Eye Neural Haemal Centra Neural Haemal Cetnra Centra vertebrae rays Sup Hyp Inf Hyp Epural 

     Process Arch Process Arch  Process Arch Process Arch     Upp Mid Mid Low  
                       
S5 – 23A   1.8  NL Pre 

flexion 
Straight Symme

trical
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

S7 – 18G   2.1   “ “ “ “ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
“   2.3   “ “ “ “ 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
“   2.6   “ “ “ “ 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
“   3.0   “ “ “ “ 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

S5 – 22A   3.2   “ “ “ “ 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
S7 – 18G   3.7   “ ‘ “ “ 9 0 0 3 0 7 10 11 10 0 0 30 0 0 0 0 0 0 
S7 – 8B   4.3   “ ‘ “ “ 9 1 0 6 0 24 3 25 3 0 0 38 0 0 0 0 0 0 
S7 – 18G   4.6   “ Early 

flexion 
Flexion “ 9 1 0 8 0 24 3 24 3 0 0 37 6 0 X X 0 0 

S9A – 13A   4.9   “ “ “ “ 9 1 0 8 0 24 3 24 3 0 0 37 6 0 X X 0 X 
“   5.5   “ “ “ “ 9 1 0 8 10 26 3 26 3 + 0 39 8 0 X X X X 

S7-8B   5.8   “   Mid 
flexion 

“ “ 9 1 4 4 10 26 2 26 2 + 0 38 11 0 X X X X 

S9A – 13A   6.5  SL Late 
flexion 

Flexed “ 9 1 4 5 10 26 2 26 2 26 1 39 17 0 X X X X 

“   7.6   “ Post 
flexion 

“ “ 9 1 4 5 10 26 2 26 2 28 1 39 17 X X X X X 

“   8.6   “ “ “ “ 9 1 6 3 10 26 2 26 2 28 1 39 17 X X X X X 
“ 10.8   “ “ “ “ 9 1 6 3 10 25 2 25 2 27 1 38 17 X X X X X 
“ 11.7   “ “ “ “ 9 1 6 3 10 26 2 26 2 28 1 39 17 X X X X X 
“ 12.7   “ “ “ “ 9 1 6 3 10 26 2 26 2 28 1 39 17 X X X X X 
“ 13.5   “ “ “ Migra 

ting 
9 1 6 3 10 25 2 25 2 27 1 38 17 X X X X X 

S5 –5 10 15.5   “ “ “ “ 9 1 6 3 10 26 2 26 2 28 1 39 17 X X X X X 
S3 – 32 16.9   “ “ “ “ 9 1 6 3 10 25 2 25 2 27 1 38 17 X X X X X 
S4 – U24 18.3   “ “ “ “ 9 1 6 3 10 26 2 26 2 28 1 38 17 X X X X X 
S5 – 28A 20.2   “ “ “ “ 9 1 6 3 10 27 2 27 2 29 1 40 17 X X X X X 
S9A – 10 22.5   “ “ Juvenile Migra 

ted
9 1 6 3 10 26 2 26 2 28 1 39 17 X X X X X 

S9A – 4A 26.4   “ “ “ “ 9 1 6 3 10 26 2 26 2 28 1 39 17 X X X X X 
S9A – 5s 44.6   “ “ “ “ 9 1 6 3 10 25 2 25 2 27 1 38 17 X X X X X 
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18.    
A

rnoglossus tapeinosom
a  (B

leeker, 1904)
Larvae ranging from

 2.8 m
m

 N
L to 24.6 m

m
 S

L are found in the 

collections taken during IIO
E

, N
aga E

xpedition as w
ell as random

 sam
ples from

 

the Laccadive Sea.  Larvae belonging to preflexion, flexion and postflexion 

stages are available in the sam
ples (Figs. 18 A

, B
, C

, D
, E

 ; Tables  19 a,  b, c &
 

25).  

M
orphology : 

Larval body is thin, flat, transparent, long and sym
m

etrical in early stages, 

body is m
ore elongated than in E

ngyprosopon and P
settina spp. E

yes are 

sym
m

etrical and prom
inent, black pigm

entation not com
pleted in larvae up to 3.8 

m
m

 N
L, right eye has started shifting from

 its sym
m

etrical position preparatory to 

its m
igration to the left side in 13.0 m

m
 S

L.  S
hifting of the eye is not com

pleted 

even in the largest specim
en available in the collections.  

 
A

nterior portion of alim
entary canal runs alm

ost parallel to the notochord 

and bends dow
n at the posterior end of abdom

inal cavity w
here it describes a 

single, circular coil in early stages.   C
opepod rem

inants occur in the lum
en of 

the gut.   A
nus opens on right side of the 10

th m
yotom

e in early larval stages.   

The circular nature of the alim
entary canal gets gradually changed into an 

elliptical coil, in advanced form
s intestinal coil becom

es com
pact and anus gets 

pushed forw
ards to the level of the eighth vertebral segm

ent.  Liver occupies the 

space betw
een cleithra and intestinal loop, its antero-posterior axis is m

ore than 

that of the dorso-ventral axis, but in advanced stages, the dorso ventral gains 

over 
antero-posterior 

axis. 
 

Sw
im

 
bladder 

is 
seen 

above 
intestinal 

loop 

occupying the space betw
een eighth and nineth vertebral segm

ents, pushing the 

intestinal loop ventralw
ards.  

S
pines are not found anyw

here on the body.  R
elative head length, and 

relative length betw
een snout and pelvic fin base increase from

 preflexion to 

flexion stages and thereafter decreases (Table 25) .R
elative snout length, 

relative snout to anus length and relative eye w
idth and height decrease from

 

preflexion to postflexion stages.  R
elative body depth at pectoral fin base and 

relative body depth across anus increase as the larva grow
s. 



168

Fin and supporting structures  : 

E
longated dorsal ray at anterior end of the dorsal fin fold is present in all 

stages of the larvae.   First anal pterygiophore gets differentiated in 5.5 m
m

 N
L 

larva, 
in 

5.9 
m

m
 

N
L 

larva, 
the 

pterygiophores 
and 

m
edian 

fin 
rays 

are 

differentiated from
 anterior to posterior, but rays are not found above the head 

region and in anal region and beyond 17
th caudal vertebrae.   H

ow
ever, follow

ing 

seven caudal vertebrae have neural processes but rays and pterygiophores are 

not discernible.  In 6.2 m
m

 N
L rays on anterior region of dorsal and anal fin fold 

develop, forw
ard extension of the first dorsal pterygiophore is differentiating to 

support the first tiny dorsal ray in 7.8 m
m

 S
L larva, but this tiny dorsal ray is 

discernible only in 13.0 m
m

 SL larva w
hen full com

plem
ent of m

edian rays are 

form
ed.  There are 93-97 dorsal and 66-74 anal rays (Table   19 b). 

In 6.3 m
m

 N
L larva, tw

o caudal rays are discernible, even though hypural 

elem
ents are not differentiated.  In 6.5 m

m
 N

L larva, inferior hypural m
iddle 

bearing tw
o rays and superior hypural m

iddle supporting three rays develop.  

Inferior hypural low
er has not yet differentiated but one of the rays w

hich is to be 

supported by the inferior hypural low
er is also present, causing notochord to 

deflect dorsalw
ards.  E

pural is differentiated in 8.0 m
m

 N
L larva.    In m

idflexion 

stage, 
even 

though 
the 

superior 
hypural 

is 
not 

developed, 
tw

o 
rays 

are 

discernible w
hich are to be support by it.   Flexion is initiated in larvae of 6.5 m

m
 

N
L and is com

pleted before 9.3 m
m

 S
L.  Full com

plem
ent of 17 caudal rays are 

seen in 9.3 m
m

 S
L larva.  The distribution of caudal rays on hypural plates are 

as in other bothid species.  

P
ectoral fin rem

ains unrayed throughout the larval life.   P
elvic fin com

plex 

appears as pack of cells at posterior ventral m
argin of the cleithra m

idw
ay 

betw
een pectoral fin attachm

ent and cleithral tip in 4.0 m
m

 N
L.  From

 this 

basipterygial processes differentiate paired cartilaginous rods, the proxim
al ends 

of w
hich are attached to cleithra from

 w
here they run dow

n obliquely up to a little 

distance above cleithral tips to form
 the dorsal basiperygial processes w

hich 

continue as the posterior basipterygial processes along the ventral border of the 

body w
all in 4.5 m

m
 N

L larva.  P
rim

ordium
 of the pelvic fin is seen as a cluster of 

cells at the junction w
here dorsal and posterior basipterygial processes m

eet in 
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6.2 m
m

 N
L.  A

nterior basipterygial processes differentiate as cartilaginous rods 

from
 the cluster of cells w

hich support the rudim
ent of the fin rays in 8.4 m

m
 N

L 

larva.   W
hen the larva attains 9.3 m

m
 S

L pelvic fin rays are differentiated. P
elvic 

fin radial of the left side becom
es asym

m
etrical by grow

ing longer than the right 

and the anterior tw
o rays of the left fin lie in advance of those of the right in 9.3 

m
m

 S
L.   Forw

ard extension of the left fin radial continues and in 23.5 m
m

 S
L, it 

reaches the m
iddle level of urohyal.  From

 18.6 m
m

 S
L larva the anterior three 

rays of the left fin lie in advance of those of the right.  P
osterior basipterygial 

processes reach up to the ascending loop of intestine, the distal ends bending 

dorsalw
ards.  U

rohyal is differentiated as a cartilaginous plate in 5.9 m
m

 N
L.  

A
xial S

keleton : 

N
otochord rem

ains vacuolated and unsegm
ented in early stages but in 

8.4 m
m

 S
L larva segm

entation has com
m

enced from
 anterior region and is 

distinctly visible w
hereas in the posterior region the segm

ents are only faintly 

dem
arcated.   First neural arch is differentiated in 5.6 m

m
 N

L, and ossification 

starts at its tip in 8.4 m
m

 N
L w

hich gets com
pleted in 16.6 m

m
 S

L. N
eural arches 

of the precaudal and caudal regions are differentiated except the last few
 in 3.8 

m
m

 N
L.  H

aem
al arch of the first caudal vertebrae and a few

 follow
ing arches 

are also differentiated in 3.8 m
m

 N
L.  But in the precaudal region, haem

al arches 

have com
m

enced differentiation only from
 4.0 m

m
 N

L.  D
evelopm

ent of neural 

and haem
al processes is com

pleted in 9.3 m
m

 S
L.  O

ssification of arches starts 

in 11.8 m
m

 S
L except the first neural arch, that of the centra along their m

argins 

are also noticed in 14.9 m
m

 SL.  V
ertebral centra are bony in 23.5 m

m
 S

L.  

There are 10+31 vertebrae including the urostyle.  

The Adult : 

D
epth of body 2 1/2 to 3 in the length, length of head 3 to nearly 4.  S

nout 

shorter than eye, diam
eter of w

hich is 3 to 3 3/4 in length of head ; eyes 

separated by a narrow
 bony ridge, their anterior m

argins level of low
er a little in 

advance of upper.  M
axillary extending to below

 anterior edge or anterior 1/3 of 

eye, length 2 3/5  to 2 4/5 in that of head ; low
er jaw

 nearly tw
ice in head.  Teeth 

all sm
all and close-set, not enlarged anteriorly.   8 to 12 slender gill-rakers on 

low
er part of anterior arch.   S

cales feebly ctenoid on ocular side, cycloid on 

blind side ; 48 to 55 in lateral line.   D
orsal (83) 89-98 ; anterior rays greatly 
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prolonged in the m
ature m

ale, a little longer than those w
hich follow

 in the 

fem
ale.  A

nal (65) 67-72 (Fig. 18 E
).  P

ectoral of ocular side w
ith 11 or 12 rays, 

length about 2/3 that of head.  C
audal pointed or double truncate.  B

row
nish ; a 

series  of indistinct darker blotches along upper and low
er edges of body ; a dark 

blotch at junction of straight and curved parts of lateral line, and generally one or 

tw
o sm

aller blotches on straight portion ; m
edian fins w

ith num
erous sm

all brow
n 

spots ; a large dark spot at base of posterior parts of dorsal and anal ; a dark 

spot on distal part of pectoral ; distal ends of pelvics blackish (N
orm

an, 1934).  

R
em

arks  : 

The larval body is thin, long, flat and transparent.  The anterior elongated 

dorsal fin ray is prom
inent and persists throughout the larval life.    The m

edian 

fin rays are differentiated from
 anterior to posterior in 5.2 m

m
 N

L but over the 

head region and anal region the differentiation of pterygiophores and rays are 

delayed till 6.2 m
m

 N
L.  In the caudal fin the rays are differentiated earlier than 

the hypural plates.   The length of the larvae at postflexion stages is m
ore than 

that of E
ngyprosopon,  B

othus and P
settina species.   S

pines are absent on the 

cleithra, urohyal and posterior basipterygial processes. The distal ends of the 

posterior basipterygial processes extend only upto the level of the ascending 

loop of the intestinal coil, in w
hich case they differ from

 Bothus spp. The fin ray 

count tallies w
ith the adult  A

. tapeinosom
a.  Jones and P

antulu (1958) have 

w
rongly identified P

settina  sp. to A
. tapeinosom

a.  The identification of larval 

form
s by B

alakrishnan (1963) and referring them
 to A

. tapeinosom
a is w

rong 

because 
of 

the 
presence 

of 
spines 

on 
cleithra, 

urohyal 
and 

posterior 

basipterygial processes.   The adult fishes belonging to A
. tapeinosom

a are 

reported from
 Indian O

cean.  B
ut the larval form

s have not been described and 

reported so far.    
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 Fig. 18 - A
rnoglossus tapeinosom

a,   A
-2.8 m

m
 N

L, B
-5.6 m

m
 N

L, C
-8.0 m

m
 N

L,  
                D

-16.5 m
m

 S
L, E

- A
dult.   (from

 Lalitham
bika D

evi, 1986) 
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Table  19a - Arnoglossus tapeinosoma - morphometrics,  in  mm  (Larval stages within broken lines indicate notochord  flexion). 
Stations Body Right Notochord Snout to Head Snout Eye Body depth at Caudal Peduncle Snout to origin 

Length Eye Anus Length Length Width Height Pectoral fin 
base 

Anus  Depth Length of pelvic fin 

              
S11A-85   2.8  NL Symm

etrical  
Straight 1.60 0.70 0.19 0.21 0.21 0.60 0.45 - - - 

S6-31   3.7  “ “ “ 2.00 0.90 0.21 0.29 0.29 1.00 0.60 - - - 
S6-39   3.8  “ “ “ 2.00 0.90 0.19 0.27 0.27 0.95 0.76 - - - 
S6-31   4.5  “ “ “ 2.20 1.20 0.22 0.32 0.35 1.20 1.06 - - - 
S6-28   5.3  “ “ “ 2.50 1.40 0.40 0.32 0.39 1.55 1.60 - - - 
S9-15   5.9  “ “ “ 2.60 1.60 0.39 0.39 0.45 1.80 1.70 - - - 
S6-3   6.2  “ “ “ 2.40 1.50 0.45 0.40 0.45 2.10 2.20 - - 1.30 
S6-28   6.3  “ “ Early caudal 

formation 
3.10 1.60 0.42 0.39 0.42 1.90 2.10 - - - 

              
S6-28   6.5  “ “ Early flexion 3.30 1.90 0.40 0.40 0.43 2.30 2.40 - - 1.70 
S3-10   7.8  “ “ Mid flexion 3.50 2.00 0.48 0.45 0.48 2.50 2.50 - - 1.90 
S3-19   8.0  “ “ “ 3.50 1.90 0.42 0.45 0.48 2.40 2.50 - - 1.90 
S5-24   8.4  “ “ Late flexion 3.80 2.40 0.55 0.48 0.60 3.20 3.20 - - 2.00 
              
S7-8B   9.3  SL “ Flexed 3.80 2.40 0.50 0.42 0.40 3.00 3.00 1.03 0.45 2.00 
S8-41 11.8  “ “ “ 4.40 3.00 0.70 0.56 0.64 4.20 4.40 1.60 0.64 2.70 
S8-41 13.0  “ Migra 

ting
“ 5.30 3.30 0.90 0.55 0.61 4.30 4.80 1.70 0.77 3.00 

S11C-2 14.9  “ “ “ 5.60 4.20 1.01 0.64 0.77 5.90 6.50 2.50 1.14 3.20 
S11a-34 15.6  “ “ “ 5.30 3.80 0.84 0.61 0.64 5.10 5.60 2.30 0.92 3.00 
S11a-34 18.6  “ “ “ 6.00 4.50 0.90 0.68 0.71 6.60 7.00 2.60 1.13 3.30 
S5-19 22.6  “ “ “ 7.00 4.90 0.97 0.87 0.93 7.80 8.50 3.20 1.26 3.10 
S3-16 23.5  “ “ “ 7.80 5.50 1.13 1.00 1.13 8.50 9.70 3.70 1.38 3.60 
S3-13 24.6  “ “ “ 7.10 5.10 1.22 1.10 1.08 9.56   10.40 3.70 1.42 2.90 
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Table  19 b -   Arnoglossus tapeinosoma  - meristics (Larval stages within broken lines indicate notochord flexion). 

   
Stations Size Stage Notochord Right Fin Rays Vertebrae Spines 

(mm) Eye Dorsal Anal Caudal Left 
pelvic 

Precaudal Caudal Total Urohyal Cleithra Posterior 
basipterygial 
processes 

               
BF-24 Cr.2   2.8  NL Pre flexion Straight Symme 

trical 
1          

S6-31   3.7  “ “ “ “ 1          
S6-31   4.5  “ “ “ “ 1          
S6-28   5.3  “ “ “ “ 1          
S9-15   5.9  “ “ “ “ ca.62 ca.34         
S6-3   6.2  “ “ “ “ ca.72 ca.42         
S6-28   6.3  “ Early caudal 

formation 
“ “ ca.67 ca.38 2        

               
S6-28   6.5  “ Early flexion Flexing “ ca.74 ca.45 6        
S3-10   7.8  “ Mid flexion “ “ ca.86 ca.63 11        
S5-24   8.4  “ Late flexion “ “ 93 65 12 Forming       
         10 31 41    
S7-8B   9.3  SL Post flexion Flexed “ 94 66 17 2+4 10 31 41    
S8-41 11.8  “ “ “ “ 96 66 17 2+4 10 31 41    
    “ 13.0  “ “ “ Migra 

ting
95 69 17 2+4 10 31 41    

S11C-2 14.9  “ “ “ “ 94 70 17 2+4 10 31 41    
S11A-34 15.6  “ “ “ “ 96 74 17 2+4 10 31 41    
    “ 18.6  “ “ “ “ 97 68 17 3+3 10 31 41    
S3-16 23.5  “ “ “ “ 93 73 17 3+3 10 31 41    
S3-13 24.6  “ “ “ “ 94 73 17 3+3 10 31 41    
               



174

Table  19 c – Arnoglossus tapeinosoma - development of vertebral column, caudal fin rays  
and caudal fin supporting structures.  

Station Body Stage Noto- Right Precaudal vertebrae Caudal vertebrae  Ural Total Caudal fin Ural components Epural 
Length chord Eye Neural Haemal Centra Neural Haemal Centra Centra Vertebrae rays Sup Hyp Inf Hyp  

 (mm)    Process Arch Process Arch  Process Arch Process Arch     Upp Mid Mid Low  
                       
S11A-85   2.8 NL Pre 

flexion 
Straight Symme

trical
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

S6-31   3.7  “ “ “ “ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
S6-39   3.8  “ “ “ “ 0 9 0 0 0 0 15 0 14 0 0 24 0 0 0 0 0 0 
S6-30   4.0  “ “ “ “ 0 9 0 5 0 0 16 0 15 0 0 25 0 0 0 0 0 0 
S6-31   4.5  “ “ “ “ 0 9 0 6 0 0 17 0 16 0 0 26 0 0 0 0 0 0 
S6-28   5.3  “ “ “ “ 9 0 0 6 0 12 6 12 6 0 0 27 0 0 0 0 0 0 
Ar Lu 31   5.6  “ “ “ “ 9 1 0 6 0 14 12 14 12 0 0 35 0 0 0 0 0 0 
S9-15   5.9  “ “ “ “ 9 1 0 7 0 24 4 24 4 0 0 37 0 0 0 0 0 0 
S6-3   6.2  “ “ “ “ 9 1 0 8 0 24 4 23 4 0 0 37 0 0 0 0 0 0 
S6-28   6.3  “ Early 

caudal 
formation 

“ “ 9 1 0 8 0 23 5 23  0 0 37 2 0 0 0 0 0 

     “   6.5  “ Early 
flexion 

Flexing “ 9 1 0 8 0 26 2 26 5 0 0 37 6 0 + + 0 0 

S3-10   7.8  “ Mid 
flexion 

“ “ 9 1 0 8 0 28 2 28 2 0 0 39 11 0 + +  0 

S3-19   8.0  “ “ “ “ 9 1 0 8 0 27 2 27 2 0 0 38 11 0 + + + + 
S5-24   8.4  “ Late 

flexion 
“ “ 9 1 0 8 10 29 2 29 2 + 0 40 12 + + + + + 

S7-8B   9.3  SL Post 
flexion 

Flexed “ 9 1 6 2 10 28 2 28 2 + 1 41 17 + + + + + 

S8-41 11.8  “ “ “ “ 9 1 6 2 10 28 2 28 2 30 1 41 17 + + + + + 
    “ 13.0  “ “ “ Migra 

ting 
9 1 6 2 10 28 2 28 2 30 1 41 17 + + + + + 

S11C-2 14.9  “ “ “ “ 9 1 6 2 10 28 2 28 2 30 1 41 17 + + + + + 
S11A-34 15.6  “ “ “ “ 9 1 6 2 10 28 2 28 2 30 1 41 17 + + + + + 

“ 18.6  “ “ “ “ 9 1 6 2 10 28 2 28 2 30 1 41 17 + + + + + 
S5-19 22.6  “ “ “ “ 9 1 6 2 10 28 2 28 2 30 1 41 17 + + + + + 
S3-16 23.5  “ “ “ “ 9 1 6 2 10 28 2 28 2 30 1 41 17 + + + + + 
S3-13 24.6  “ “ “ “ 9 1 6 2 10 28 2 28 2 30 1 41 17 + + + + + 
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19. 
A

rnoglossus aspilos  (B
leeker, 1851)

Larvae ranging from
 3.3 m

m
 N

L to 7.5 m
m

 S
L are present in the IIO

E
 and 

N
aga E

xpedition collections.   The larvae belonging to preflexion, flexion and 

postflexion stages are available in the sam
ples (Figs. 19 A

, B
, C

; Tables  20 a,  

b, c &
 25). 

M
orphology : 

Larval body is thin transparent, sym
m

etrical, laterally com
pressed and 

com
paratively short.    E

yes sym
m

etrical, black and continues to be in the 

sym
m

etrical condition even in 7.5 m
m

 S
L.  Low

er jaw
 very prom

inent and 

projects beyond the upper, angle of low
er jaw

 is far in advance of the level of 

eye.    Teeth are present on jaw
s only up to larvae m

easuring 3.6 m
m

 N
L.  

A
nterior portion of the alim

entary canal runs obliquely dow
nw

ards and m
akes an 

elliptical coil w
hich occupies posterior ventral half of the abdom

inal cavity, anus 

opening at the level of  ninth m
yotom

e.  In advanced stages the elliptical coil 

becom
es m

ore com
pact and the ventral portion is pushed forw

ards so that anus 

opens at the level of seventh vertebral segm
ent in 7.5 m

m
 SL larva.  Liver is 

com
paratively sm

all, its dorso-ventral axis is m
ore than tw

ice the anterio-

posterior axis in early stages, but the dorso-ventral axis is m
ore than thrice the 

anterio-posterior axis in advanced stages.   S
w

im
 bladder occupies the posterior 

dorsal half of abdom
inal cavity betw

een seventh and ninth vertebral segm
ent.  

S
pines are not found anyw

here on the body.  R
elative head length does 

not show
 m

uch variation in different stages of grow
th (Table 25), the relative 

snout length increases in preflexion to flexion stages but there after decreases 

slightly. R
elative snout to anus length increases as the larva grow

s.  E
ye w

idth 

increases from
 preflexion to flexion stages and then decreases. E

ye height on 

the other hand decreases from
 preflexion to postflexion stages.   R

elative depth 

at pectoral fin base and relative depth across the anus increase up to flexion 

stages and thereafter decrease.   R
elative length betw

een snout and pelvic fin 

base decreases up to flexion stages and then increases.  

Fin and supporting structures : 
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E
longated dorsal fin ray at the anterior end is seen in all stages available, 

in the collection.  Fin folds are continuous.  A
nal pterygiophore is differentiated in 

earliest 
specim

en, 
m

edian 
pterygiophores 

and rays 
are differentiated 

from
 

anterior to posterior end and are w
ell developed except a few

 posterior ones in 

very early stages  (3.3 m
m

 N
L larvae).  First tiny dorsal ray is differentiated in 5.7 

m
m

 larva w
hen the full com

plem
ent of 80 dorsal and 63 anal rays of m

edian fins 

are found.   D
orsal fin rays and anal fin rays vary from

 72-81 and 52-67 

respectively. 

In 3.5 m
m

 N
L larva, seven caudal rays are discernible distributed as 

follow
s:  inferior hypural low

er one ray, inferior hypural m
iddle and superior 

hypural m
iddle three each.   In 5.7 m

m
 larva flexion of the notochord is 

com
pleted and full com

plem
ent of 17 caudal rays are seen.    

P
ectoral fins are fleshy and rem

ain em
bryonic in all stages of the larvae.   

P
elvic fin radial and rays are found even in earliest larvae available in the 

collections.   Tw
o of left pelvic fin rays are found w

ell in advance of those of right 

fin.   This early differentiation of pelvic fin appears to be one of the salient 

features of the larvae of this species.   Posterior basipterygial processes run 

along the ventral body w
all up to the level of the ascending loop of intestinal coil 

w
here the term

inal portion curve dorsalw
ards and forw

ards and ends before tip 

of the liver in advanced stages.  N
o spines are found on urohyal, cleithra and 

posterior basipterygial processes.  

A
xial skeleton : 

N
otochord is vacuolated and unsegm

ented in early stages, vertebral 

segm
ents are not clearly defined even in 7.5 m

m
 S

L larva particularly in the 

posterior caudal region. N
eural processes in the precaudal and neural and 

haem
al processes in the caudal region are discernible even in earliest larvae 3.3 

m
m

 N
L.   In precaudal region, haem

al processes are found in the posterior four 

vertebral segm
ents preceded by four arches.   P

rocesses are very sm
all and can 

be distinguished only w
ith difficulty even in 7.5 m

m
 S

L larva, the largest 

specim
ens available in the collection.   First neural arch is cartilaginous in 7.5 

m
m

 S
L larva.   There are 10+26-29 vertebral segm

ents including the urostyle.  
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The adult  : 

D
epth of body 2 1/4  in the length, length of  head 4.  D

iam
eter of eye 3 

1/5 to nearly 4 in length of head ; eyes separated by a narrow
 interspace, the 

low
er a little in advance of upper.  M

axillary extending to below
 anterior part of 

eye, length 2 2/5 in that of head ; low
er jaw

 about tw
ice in head.  Teeth m

inute, 

rather close-set, not enlarged anteriorly.  7 rather slender gill-rakers on low
er 

part of anterior arch.  S
cales ctenoid on ocular side, cycloid on blind side ; 46 to 

48 in lateral line.  D
orsal 80 (84) ; all the rays scaled, at least on ocular side, 

none prolonged.  Anal 61-62 (64) (Fig. 19 C
).  Pectoral of ocular side w

ith 11 or 

12 rays, length about 2/3 that of head.  U
niform

ly brow
nish (N

orm
an, 1934).   

R
em

arks : 

The larvae of A
.  aspilos can be distinguished from

 other species in the 

presence of m
edian dorsal and anal rays and also pelvic fin rays from

 the very 

early stages.   The spines are absent on cleithra, urohyal and posterior 

basipterygial processes.  The larvae of A
. aspilos has the sm

allest num
ber of 

dorsal and anal rays am
ong the genus so far exam

ined.  B
ut the num

ber of 

vertebrae alm
ost equal to that of A

. tapeinosom
a.  The larval body is, how

ever, 

shorter than A
. tapeinosom

a.   The num
ber of fin rays agree w

ith those of adults.   

The adults are reported from
 Indian O

cean.  The larvae of A
. aspilos have not 

been described and reported so far.  
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 Fig. 19 -  A
rnoglossus  aspilos, A

-3.5 m
m

 N
L, B

-7.5 m
m

 S
L, C

- A
dult  

                 (from
 Lalitham

bika D
evi, 1986). 
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Table  20 a - Arnoglossus aspilos - morphometrics,  in  mm    (Larval stages within broken lines indicate notochord  flexion). 

Stations Body Right Notochord Snout to Head Snout Eye Body depth at Caudal Peduncle Snout to origin 
Length Eye Anus Length Length Width Height Pectoral fin 

base 
Anus  Depth Length of pelvic fin 

              
              
S8 – 26A 3.3  NL Symme 

trical 
Straight 1.10 1.00 0.45 0.29 0.27 1.70 1.70 - - 0.60 

“ 3.4  “ “ “ 1.30 1.00 0.50 0.27 0.27 1.70 1.70 - - 0.80 
“ 3.6  “ “ “ 1.20 1.00 0.40 0.29 0.39 2.00 1.70 - - 0.40 

              
              

“ 3.5  “ “ Mid flexion 1.20 1.00 0.50 0.29 0.29 2.00 1.90 - - 0.50 
              
              
S6 – 29 5.7  SL “ Flexed  2.20 1.70 0.88 0.51 0.37 2.30 2.20 0.60 0.30 1.50 
S6 – 3 6.2  “ “ “ 2.40 1.80 0.90 0.40 0.45 2.40 2.30 0.80 0.45 1.30 
AB – 54 7.5  “ “ “ 2.60 2.00 0.93 0.42 0.52 4.50 4.30 1.00 0.55 0.90 
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Table  20 b - Bothus myriaster – meristics (Larval stages within broken lines indicate notochord flexion).

Stations Size Stage Notochord Right Fin Rays Vertebrae 
(mm) Eye Dorsal Anal Caudal Left pelvic Precaudal Caudal Total 

            
S8 – 26A 3.3   NL Pre 

flexion 
Straight Symm

etrical 
ca.58 ca.50 0 2+4    

     “ 3.4   “ “ “ “ 59 52 0 2+4    
     “ 3.6   “ “ “ “ 64 52 0 2+4    
            
     “ 3.5   “ Mid 

flexion 
Flexing “ ca.74 ca.52 7 2+4    

            
S6 – 29 5.7   SL Post 

flexion 
Flexed “ 80 63 17 2+4 10 29 39 

S6 – 3 6.2   “ “ “ “ 72 52 17 2+4 10 26 36 
AB – 54 7.5   “ “ “ “ 81 67 17 2+4 10 26 36 
            



181

Table  20 c –Arnoglossus aspilos - development of vertebral column, caudal fin rays  
    and caudal fin supporting structures.

Stations Body Stage Noto-  Right Precaudal vertebrae Caudal vertebrae  Ural Total Caudal fin Ural  components Epural 
Length chord Eye Neural Haemal Centra Neural Haemal Centra Centra vertebrae rays Sup Hyp Inf Hyp  

     Process Arch Process Arch  Process Arch Process Arch     Upp Mid Mid Low  
                       
S8 – 26 A 3.3  NL Pre 

flexion. 
Straight Symme

trical
9 1 0 8 0 18 2 18 2 0 0 30 0 0 0 0 0 0 

“ 3.4   “ “ “ “ 9 1 0 8 0 19 2 19 2 0 0 31 0 0 0 0 0 0 
“ 3.6   “ “ “ “ 9 1 0 8 0 18 3 18 3 0 0 31 0 0 0 0 0 0 
“ 3.5   “ Mid 

flexion 
Flexing “ 9 1 0 8 0 21 2 21 2 0 0 33 7 0 X X X 0 

S6 – 29 5.7 SL Post 
flexion 

Flexed “ 9 1 + 8 10 26 2 26 2 28 1 39 17 X X X X X 

S6 - 3 6.2  “ “ “ “ 9 1 + 8 10 23 2 23 2 25 1 36 17 X X X X X 
AB – 54 7.5  “ “ “  9 1 4 4 10 23 2 26 2 28 1 39 17 X X X X X 
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20. 
A

rnoglossus elongatus  W
eber, 1913

Larvae ranging from
 4.3 m

m
 N

L to 19.7 m
m

 S
L are found in the 

collections of IIO
E

 and N
aga E

xpeditions.  The larvae belonging to preflexion, 

flexion and postflexion stages are contained in the sam
ples (Figs. 20 A

, B
, C

, D
 ; 

Tables  21 a,  b, c). 

M
orphology

Larval body thin, transparent and sym
m

etrical in early stages.   E
yes 

sym
m

etrical and black pigm
ents are seen from

 the earliest stage available 4.3 

m
m

 N
L, right eye has started shifting from

 its sym
m

etrical position preparatory to 

m
igration to left side in 16.7 m

m
 S

L, but not com
pleted even in 19.7 m

m
 S

L 

larva.   Teeth not visible even in the postflexion stage.   Anterior portion of 

alim
entary canal runs alm

ost parallel to notochord and m
akes an elliptical coil 

placed at the posterior end of abdom
inal cavity.  Term

inal portion of the intestine 

runs vertically dow
n and anus opens at the level of the 11

th m
yotom

e.   Intestinal 

coil has a peculiar com
m

a shape w
hen view

ed ventrally.  In advanced stages, 

this elliptical coil becom
es m

ore com
pact, the ventral portion being pushing 

forw
ards.  A

nus opens at the level of ninth vertebral segm
ent.   A

nterio-posterior 

axis of the liver is longer than dorso-ventral axis.  S
w

im
 bladder occupies the 

space betw
een ninth and 11

th vertebral segm
ents.  

S
pines are not found any w

here on the body.    R
elative head length and 

snout length decrease from
 preflexion to postflexion stages.   E

ye w
idth and 

height as w
ell as depth across anus and snout to anus length increase from

 

preflexion to flexion stage and thereafter decreases.  B
ody depth at pectoral fin 

base 
decreases 

during 
flexion 

stages 
but 

increases 
afterw

ards. 
 

 
Length 

betw
een snout and pelvic fin base increases from

 flexion to postflexion stages.  

Fin and supporting structures : 

The elongated dorsal ray at anterior end of dorsal fin fold is seen from
 

very early stages to the largest specim
en available.   This ray is longer than in all 

other species so far studied.   It has a length alm
ost one and half tim

es the body 

length and ends bifurcated.  First anal pterygiophore is differentiated in the 

earliest larvae.   Fin and pterygiophores differentiate from
 anterior to posterior 
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end from
 5.4 m

m
 N

L. First dorsal pterygiophore extends forw
ards beyond the 

articulation of the elongated dorsal ray in larvae of 7.8 m
m

 S
L. First tiny dorsal 

ray gets differentiated in larvae ranging betw
een 8.8 and 15.2 m

m
  S

L, w
hen full 

com
plem

ent of the m
edian fin rays are differentiated.  102 to 103 dorsal and 78 

to 81 anal rays are seen in advanced stages.  

R
udim

ents of the hypural elem
ents are differentiated as a pack of cells at 

the ventral caudal extrem
ity of the notochord in 5.4 m

m
 N

L larvae.  C
audal rays 

are seen differentiating from
 7.8 m

m
 N

L larvae and is com
pleted in 8.8. m

m
 S

L. 

P
ectoral fins rem

ain in em
bryonic stage.  B

asipterygial processes are 

differentiated in 5.4 m
m

 N
L larva, posterior basipterygial portion of w

hich runs 

dow
n along the ventral body w

all and reaches the level of ascending loop of 

intestine in later stages.   U
rohyal is also differentiated in 5.4 m

m
 N

L larva.  

P
elvic fin radial rudim

ent is seen as pack of cells in 7. 8 m
m

 N
L, radials (anterior 

basipterygial processes) are differentiated w
ith ray rudim

ents in 8.8 m
m

 S
L.   

Left pelvic fin radial becom
es asym

m
etrical and reaches beyond the level of 

cleithral tip in 15.2 m
m

 S
L.  Three rays of the left pelvic fin are seen in advance 

of those of the right fin in 19.7 m
m

 S
L.  Left pelvic fin radial continues to grow

 

forw
ards and its second ray lies opposite to  the cleithral tip in the largest 

specim
en.  

A
xial skeleton : 

First neural arch is differentiated as a cartilaginous loop-like structure in 

front of second neural arch in 5.4 m
m

 N
L, w

ithout any spinous processes, but 

there  is a lancet-shaped portion w
hich is short and does not reach the body 

w
all, like other neural spines in advanced stages.  E

ven in 19.7 m
m

 S
L, the 

largest specim
en available in the collection, it is not ossified.  A

rches of the 

neural and haem
al processes as w

ell as centra start ossification in 15.2 m
m

 S
L.  

P
recaudal and caudal centra start differentiation from

 7.8 m
m

 N
L, vertebrae are 

dum
b-bell shaped in 19.7 m

m
 S

L, and are ossified.   P
recaudal neural processes 

are seen in 4.3 m
m

 N
L larvae, in the caudal region, neural and haem

al 

processes are also differentiated in 4.3 m
m

 N
L and com

pleted in 15.2 m
m

 S
L.  

H
aem

al processes of the precaudal region starts differentiating in 7.8 m
m

 N
L.  

There are 11+34 vertebrae including urostyle.  



184

The adult  : 

D
epth of body 3 or nearly 3 in the length, length of head 3 1/2 to 3 2/3.  

S
nout shorter than eye, diam

eter of w
hich is about 3 in length of head ; eyes 

separated by a bony ridge, the low
er a little in advance of upper.  M

axillary 

extending to below
 anterior 1/2 of eye, length 2 1/4 to 2 1/3 in that of head ; 

low
er jaw

 1 2/3 to 2 in head.  Teeth m
inute, those of upper jaw

 som
ew

hat larger 

and w
ider apart anteriorly.  8 or 9 slender gill-rakers on low

er part of anterior 

arch.  S
cales feebly ctenoid on ocular side, cycloid on blind side ; 64 to 66 in 

lateral line.    D
orsal 100-102 ; all the rays scaled, at least on ocular side, second 

to fourth rays som
ew

hat prolonged (m
ale ?).  A

nal 78-79 (Fig. 20 D
).  P

ectoral of 

ocular side w
ith 12 or 13 rays, length 11/2 to 1 3/4 that of head.  C

audal 

rounded. Y
ellow

ish brow
n, w

ith som
e indistinct darker m

arkings, including a 

blotch just behind curve of lateral line ; a series of  dark spots on dorsal and anal 

fins (N
orm

an, 1934).   

R
em

arks : 

Larvae of A
. elongatus possess bothid characters enum

erated elsew
here 

in 
the 

present 
report. 

 
They 

can 
be 

distinguished 
from

 
C

rossorhom
bus, 

E
ngyprosopon and Psettina in the absence of spine on cleithra, urohyal and 

posterior basipterygial processes in w
hich respect they resem

ble larvae of 

B
othus spp.  The elongate anterior dorsal fin ray w

hich continues to exist 

through larval life, and in the posterior basipterygial processes not extending to 

the anus as w
ell as the larger num

ber of vertebrae and fin rays help to identify 

larval form
s belonging to A

. elongatus from
 B

othus spp. 

P
ossession of  a very long anterior dorsal ray extending m

ore than one 

and a half tim
es body length w

ith biofurcated distal end ; eleven precaudal 

m
yotom

e / vertebrae ; very large num
ber of vertebrae and fin rays ; late 

differentiation of pelvic fin rays separate larvae of A
. elongatus from

 other 

species of the genus. 
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 Fig. 20 - A
rnoglossus elongatus, A

-4.5 m
m

 N
L, B

-7.8 m
m

 N
L, C

-8.8 m
m

 S
L,   

                D
-A

dult (from
 Lalitham

bika D
evi, 1986) 
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Table  21 a - Arnoglossus elongatus - morphometrics,  in  mm  (Larval stages within broken lines indicate notochord  flexion).

 Stations Body Right Notochord Snout to Head Snout Eye Body depth at Caudal Peduncle Snout to origin 
Length Eye Anus Length Length Width Height Pectoral fin Anus  Depth Length of pelvic fin 

         base     
              
S11A – 34   4.3   Symme 

trical 
Straight 2.00 1.10 0.21 0.26 0.24 1.06 0.85 - - - 

S7 – 15   5.4   “ “ 2.30 1.40 0.48 0.35 0.39 1.61 1.13 - - - 
              
              
S6 – 3   7.8 “ Early 

flexion 
4.50 2.00 0.52 0.52 0.55 2.10 2.40 - - 1.10 

              
              
Ki – 677   8.8 “ Flexed 4.70 2.50 0.67 0.52 0.54 2.50 2.60 0.80 0.70 1.70 
S4 – 8 15.2 “ “ 5.30 3.60 0.70 0.74 0.81 4.90 4.70 1.51 0.72 3.50 
S4 – 24B 16.7 Migrating  “ 5.90 3.90 0.90 0.71 0.77 5.00 5.00 1.60 0.87 3.80 
S6 – 15 17.6 “ “ 5.80 4.20 1.12 0.71 0.74 5.20 5.30 1.80 0.84 3.70 
S4 – 24 B 19.7 “ “ 6.80 4.40 1.14 0.77 0.77 5.50 5.80 1.80 0.93 4.10 
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Table  21 b - Arnoglossus elongatus – meristics (Larval stages within broken lines  
indicate notochord flexion). 

Stations Size Stage Notochord Right Fin Rays Vertebrae 
(mm) Eye Dorsal Anal Caudal Left 

pelvic 
Precaudal Caudal Total 

            
S11 – 34   4.3 NL Pre 

flexion 
Straight Symm

etrical 
1 0 0 0    

S7 – 15   5.4  “ “ “ “ ca.70 ca.36 0 0    
            
            

S6 – 3   7.8  “ Early 
flexion 

Flexion “ ca.74 ca.54 5 0    

            
            

 Ki – 677   8.8 SL Flexed Flexed “ ca.96 ca.75 17 FR 11 34 45 
S4 – 8 15.2  “ “ “ “ 103 81 17 2+4 11 34 45 

S4 – 24B 16.7  “ “ “ Migra 
ting 

102 78 17 2+4 11 34 45 

S6 – 15 17.6  “ “ “ “ 102 81 17 2+4 11 34 45 
S4 – 24B 19.7  “ “ “ “ 103 79 17 3+4 11 34 45 
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Table  21 c – Arnoglossus elongatus - development of vertebral column, caudal fin rays  
    and caudal fin supporting structures.

Stations Body Stage Noto- Right Precaudal vertebrae Caudal vertebrae  Ural Total Caudal fin Ural  components Epural 
Length chord Eye Neural Haemal Centra Neural Haemal Centra Centra vertebrae rays Sup Hyp Inf Hyp  

     Process Arch Process Arch  Process Arch Process Arch     Upp Mid Mid Low  
                       
S11A-34   4.3 NL Pre 

flexion 
Straight Symme

trical
10 0 0 0 0 27 5 27 5 0 0 42 0 0 0 0 0 0 

S7-15   5.4   “ “ “ “ 10 1 0 8 0 23 5 23 5 0 0 39 0 0 0 0 0 0 
S6-3   7.8   “ Early  

flexion 
Flexion “ 10 1 7 3 11 28 5 28 5 33 0 44 5 0 X X 0 0 

Ki-677   8.8 SL Post 
flexion 

Flexed “ 10 1 7 3 11 31 2 31 2 33 1 45 17 X X X X X 

S4-8 15.2  “ “ “ ‘ 10 1 7 3 11 31 2 31 2 33 1 45 17 X X X X X 
S4-24B 16.7  “ “ “ Migra 

ting 
10 1 7 3 11 31 2 31 2 33 1 45 17 X X X X X 

S6-15 17.6  “ “ “ “ 10 1 7 3 11 31 2 31 2 33 1 45 17 X X X X X 
S4-24B 19.7  “ “ “ “ 10 1 7 3 11 31 2 31 2 33 1 45 17 X X X X X 
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21. 
A

rnoglossus interm
edius  (B

leeker, 1866)
Larvae ranging from

 4.0 m
m

 N
L to 7.4 m

m
 N

L are present in the 

collections taken from
 the Indian O

cean during IIO
E

 but not in N
aga E

xpedition 

collections (Figs. 21  A
, B

 ; Tables 22 a, b, c). 

M
orphology  : 

Larval body thin, transparent, laterally com
pressed and leaf like.   E

yes 

black and sym
m

etrical.  Low
er jaw

 prom
inent projecting beyond the upper ; 

angle of the low
er jaw

 is in advance of the level of eye.   Teeth present but few
 in 

num
ber.  Alim

entary canal runs parallel to the notochord up to fourth m
yotom

e, 

then gets pushed ventralw
ards by the sw

im
 bladder, it then m

akes an elliptical 

coil at the level of the eighth m
yotom

e, anus opens at the level of the 10
th

m
yotom

e.  In 7.4 m
m

 anus is pushed forw
ards and opens at the level of eighth 

m
yotom

e.  S
w

im
 bladder very conspicuous and occupies the space betw

een fifth 

and eighth m
yotom

es.  Liver m
ore or less rectangular in shape, anterior-

posterior axis being alm
ost equal to dorso-ventral axis in early stages but the 

form
er gains over the latter  as grow

 the proceeds.  34 m
yotom

es can be 

deciphered in the caudal region. 

 
S

pines are not found anyw
here on the body.  

Fin and supporting structures : 

M
edian fin folds are continuous and confluent w

ith caudal in early stages. 

A
t the anterior end of dorsal fin fold, there are tw

o elongated dorsal rays, in 4.0 

m
m

 N
L larva three m

ore rays are seen in 4.7 m
m

. In the largest specim
en 

available 7.4 m
m

 N
L dorsal and anal rays are w

ell differentiated in the anterior 

region than in posterior part.  70 dorsal and 48 anal rays are differentiated.  

C
audal portion rem

ains straight even though inferior hypural low
er, 

m
iddle and superior hypural m

iddle are discernible in 74. m
m

 N
L. Flexion of the 

notochord is not effected, caudal rays are also not differentiated.  In this respect, 

the larvae of this species differ from
 several other species reported so far.  

P
ectoral fins rem

ain in em
bryonic condition, rudim

ent of the pelvic fin com
plex 

are seen as a pack of cells at the distal ventral aspect of the cleithra in 4.1 m
m
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N
L.  P

osterior basipterygial processes, pelvic fin radial and rays are discernible 

in 5.0 m
m

 N
L, but radials do not extend to the level of the tip of cleithra.   In the 

largest specim
en 7.4 m

m
 N

L, three rays are seen w
ell in advance of the right fin 

and first rays of left fin lies opposite the cleithral tip. 

A
xial skeleton  : 

N
otochord rem

ains vauolated, segm
entation into vertebral centra is seen 

in 7.4 m
m

 N
L, nine segm

ents in the precaudal and 23-24 segm
ents in the caudal 

are seen in 7.4 m
m

 N
L.   S

egm
entation is not clear in the posterior third of 

caudal portion, but 9-10 m
yotom

es can be clearly m
arked out.   Last m

yotom
e is 

very long and narrow
.  U

rostyle segm
ent is differentiated in this.  It m

ay be noted 

that each m
yotom

e corresponds to a vertebral segm
ent.   N

eural processes 

begin to differentiate in the last three precaudal and first caudal m
yotom

e six 

neural arches in the precaudal and 12 in the caudal region are also visible.  They 

have 
not 

becom
e 

processes, 
but 

there 
are 

no 
haem

al 
processes 

in 
the 

precaudal region.  H
ow

ever, haem
al arches are seen in precaudal region.  In the 

caudal region, three processes and eleven arches are also discernible in 4.0 m
m

 

N
L.   In 7.4 m

m
 N

L larvae very sm
all haem

al spines are seen in the precaudal 

region.   The first neural arch is discernible in 6.0 m
m

 N
L, thus m

arking the 10 

precaudal vertebral segm
ent.  

The adult:

D
epth of body 2 1/5 to 2 2/5 in the length, length of head about 3 1/2.  

S
nout longer than eye, diam

eter of w
hich is 4 1/2  to 5 in length of head ; eyes 

separated by a concave space, its w
idth 1/4 to 1/3 diam

eter of eye ; low
er eye a 

little in advance of  upper. M
axillary extending to below

 anterior edge of eye or a 

little beyond, length about 2 1/2  in head ; low
er jaw

 1 3/4 to 1 4/5 in head.   

Teeth of upper jaw
 very sm

all and close-set laterally, becom
ing stronger and 

w
ider apart anteriorly ; lateral teeth of low

er jaw
 som

ew
hat stronger and w

ider 

apart than those of upper.  G
ill-rakers “P

alm
ate” (short, broad, the m

argins 

strongly spinulate) ; 8 or 9 on low
er part of anterior arch. S

cales feebly ctenod on 

ocular side, cycloid on blind side ; 45 to 50 in lateral line.  D
orsal 77-83 ; first ray 

som
ew

hat prolonged and expanded distally.  A
nal 56-62 (Fig. 21 B

).   P
ectoral of 

ocular side w
ith 9 to 11 rays, length about  1/2 head.  C

audal rounded or 

obtusely pointed.  B
row

nish ; a num
ber of dark brow

n blotches and annular 
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m
arkings on body, of w

hich a series near upper and low
er edges of body, a pair 

above and below
 com

m
encem

ent of straight part of lateral line, and another pair 

on the straight portion, are usually m
ost conspicous ; all the fins w

ith num
erous 

dark brow
n spots; a row

 of larger spots along basal parts of dorsal and anal 

(N
orm

an, 1934).  

R
em

arks  : 

The 
larval 

form
s 

of 
A

. 
interm

edius 
can 

be 
distinguished 

from
 

the 

rem
aining species of the genus in the presence of tw

o elongated dorsal rays at 

the anterior end of the dorsal fin fold from
 the very early stages.  S

pines are not 

found on the urohyal, cleithra and posterior basipterygial processes.  The caudal 

portion rem
ains straight even after the differentiation of hypural plates in 7.4 m

m
 

N
L larvae.  The caudal rays are also w

anting.  The m
edian fin rays are not 

developed in the posterior thrid of the caudal portion.   The pelvic fin is w
ell 

developed and three rays of the left fin lie in advance of the right fin.  There is 

space for a few
 m

ore dorsal and anal rays to be developed in the posterior 

caudal portion.  W
ith this the fin ray count of the larvae w

ill tally w
ith the adult.  

The adults of this species are reported from
 Indian O

cean.  The larval form
s of 

this species are not described and reported so far.  
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 Fig. 21 -  A
rnoglossus interm

edius,  A
-5.0 m

m
, B

-A
dult  (from

 Lalitham
bika D

evi, 1986) 
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Table  22 a - Arnoglossus intermedius - morphometrics,  in  mm (Larval stages within broken lines indicate notochord  flexion).

Stations Body Right Notochord Snout to Head Snout Eye Body depth at Caudal Peduncle Snout to origin 
Length Eye Anus Length Length Width Height Depth Length  Depth Length of pelvic fin 

              
              
Pi – 16 4.0  NL Symme 

trical 
Straight 1.70 0.90 0.35 0.24 0.24 1.09 1.09 - - - 

     “ 4.1  “ “ “ 1.90 1.00 0.60 0.24 0.26 1.09 1.06 - - - 
Di – 5014 4.7  “ “ “ 2.10 1.30 0.70 0.26 0.29 1.40 1.40 - - - 
Pi – 16 5.0  “ “ “ 2.00 1.30 0.68 0.29 0.26 1.80 1.80 - - 1.00 
Di – 5014 5.7  “ “ “ 2.20 1.70 0.68 0.31 0.37 2.30 2.20 - - 1.50 
     “ 6.0  “ “ “ 2.20 1.60 0.77 0.35 0.30 2.80 2.80 - - 1.10 
OS – 30 7.4  “ “ “ 2.80 2.00 0.81 0.39 0.41 3.90 4.00 - - 1.50 
              

Table  22 b -  Arnoglossus intermedius – meristics (Larval stages  
within broken lines indicate notochord flexion). 

Stations Size Stage Notochord Right Fin Rays 
(mm) Eye Dorsal Anal Caudal Left 

pelvic 
         

Pi – 16 4.0 NL Post 
flexion 

Straight Symme 
trical 

5 0 0 0 

Pi – 16 4.1  “ “ “ “ 5 0 0 0 
Di – 5014 4.7  “ “ “ “ 5 FR 0 0 
Pi – 16 5.0  “ “ “ “ 47 17 0 FR 
Di – 5014 6.0  “ “ “ “ 64 34 0 2+4 
Ds – 30 7.4  “ “ “ “ 70 48 0 3+3 
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Table  22 c – Arnoglossus intermedius - development of vertebral column, caudal fin rays  
    and caudal fin supporting structures. 

Stations Body Stage Noto- Right Precaudal vertebrae Caudal vertebrae  Ural Total Caudal fin Ural components Epural 
Length chord Eye Neural Haemal Centra Neural Haemal Centra Centra vertebrae rays Sup Hyp Inf Hyp  

     Process Arch Process Arch  Process Arch Process Arch     Upp Mid Mid Low  
                       
Pi – 16 4.0  NL Post 

flexion 
Straight Symme

trical
3 6 0 3 0 1 12 3 11 0 0 23 0 0 0 0 0 0 

“ 4.1  “ “ “ “ 3 6 0 6 0 4 13 4 13 0 0 26 0 0 0 0 0 0 
Di – 5014 4.7  “ “ “ “ 9 0 0 7 0 18 5 18 5 0 0 32 0 0 0 0 0 0 
Pi – 16 5.0  “ “ “ “ 9 0 0 8 0 18 5 18 5 0 0 32 0 0 0 0 0 0 
Di – 5014 6.0  “ “ “ “ 9 1 0 8 0 19 3 19 2 0 0 32 0 0 0 0 0 0 
OS – 30 7.4  “ “ “ “ 9 1 4 3 + 21 2 22 2 0 0 34 0 0 X X X 0 
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22. 
A

rnoglossus im
perialis  (R

afinesque, 1810)
Larvae ranging from

 7.7 m
m

 N
L to 12.2 m

m
 S

L are present in the collection 

taken from
 the A

gulhas Bank on board R
.S

. A
FR

IC
A

N
A

 during IIO
E

.  P
reflexion, 

flexion and postflexion stages are contained in the collections (Figs. 22 A
, B

, C
.  : 

Tables 23 a, b &
25).  

M
orphology : 

Larval body thin, transparent,  laterally com
pressed, long and leaf-like.  

E
yes black and sym

m
etrical.  M

outh sm
all, low

er jaw
 prom

inent and project 

beyond the upper w
ith five and three pairs of teeth on upper and low

er jaw
s 

respectively in early stages.   A
lim

entary canal runs parallel to the notochord up 

to the level of sixth m
yotom

e and then runs dow
n obliquely describing a single 

elliptical coil ending in a straight rectal portion lying vertically dow
n, the anus 

opening on the 10
th m

yotom
e in 7.7 m

m
 N

L.  In 12.2 m
m

 SL larvae, rectal 

portion is seen pushed forw
ards so that the anus opens at the level of eighth 

vertebral segm
ent.   S

w
im

 bladder present  lying below
 the sixth and eighth 

m
yotom

e in early stages but pushed backw
ard to lie betw

een eighth and ninth 

vertebral segm
ents in 12.2 m

m
 S

L.  Liver w
ell developed and its dorsoventral 

axis is about tw
ice the anterio-posterior axis. 

S
pines are not found on the urohyal, cleithra or on posterior basipterygial 

processes.  B
ut discoid scutes w

ith a circlet of 9 spines are seen in betw
een the 

distal ends of the pterygiophores and in different parts of the body.   These spiny 

scutes are concentrated m
ore on ventral aspect of the abdom

en, along the 

posterior basipterygial processes, pelvic fin radial, cleithra and sides of the 

abdom
en as w

ell as a few
 on rays.   These scutes w

ith spines are different from
 

spines on the cleithra, urohyal or on basiptyerygial processes of E
ngyprosopon

and related groups and w
herever present m

argins of the structure are draw
n out 

into spines.  

In 8.5 m
m

 N
L larva pigm

ents are seen on the sw
im

 bladder as dark blotch 

w
ith a central w

hite dot.  B
row

nish black spots are also found beneath the 

intestine and along the dorsal body w
all in patches, dorsal aspect of the 
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notochord beneath the spinal cord and also on the m
edian fins at posterior 

caudal portion. In som
e larval form

s pigm
ents are not clearly seen.  

R
elative head length, depth at pectoral fin base, and depth across the 

anus increase from
 preflexion to postflexion stages.  R

elative snout length on the 

other hand decreases. S
nout to anus length, eye w

idth, eye height and length 

betw
een snout and pelvic fin base increase from

 preflexion to flexion stages and 

thereafter decreases, to values less than those of preflexion stage. 

Fin and supporting structure : 

M
edian fin folds are continuous and confluent w

ith the caudal in 7.7 m
m

 

larvae.  A
n elongated dorsal ray follow

ed by 6 to 7 short rays are seen in the 

anterior end of dorsal fin fold.   In the m
iddle caudal portion of dorsal and anal fin 

folds, fin rays are also w
ell differentiated but not in the rem

aining anterior and 

posterior portions in 7.7 m
m

 N
L. In 8.5 m

m
 N

L rays are developed in the 

rem
aining anterior portion and in 10.3 m

m
 S

L all rays are found except the tiny 

first dorsal ray, the differentiation of w
hich is indicated in 12.2 m

m
 S

L, the largest 

specim
en in the collections.  There are 101 dorsal and 79 anal rays.  Forw

ard 

extension of the first dorsal pterygiophore w
hich is to support the first tiny dorsal 

ray is differentiated in 7.7 m
m

 N
L larvae.  

In 7.7 m
m

 N
L larva, the inferior hypural low

er, m
iddle, superior hypural 

m
iddle as w

ell as epural plates are differentiated, but caudal rays are not 

traceable.   N
otochord rem

ains straight at this stage, its flexion how
ever, is seen 

in 8.5 m
m

 N
L larva in w

hich tw
o rays are seen articulated to inferior hypural 

m
iddle.   Full com

plem
ent of 17 rays are seen in 10.3 m

m
 SL larva along w

ith 

flexion of the notochord.  

 
A

m
ong the paired fins, the pectoral rem

ains in the em
bryonic stage. In 7.7 

m
m

 N
L the pelvic fin radial rudim

ent is seen.   P
osterior basipterygial processes 

do not reach up to the level of the intestinal loop, the pelvic fin radials (anterior 

basipterygial processes) are differentiated in 8.5 m
m

 N
L and in 10.3 m

m
 SL tw

o 

rays of the left pelvic fin are seen lying in advance of  the right.   The pelvic fin 

radial of the left side grow
s forw

ards and reaches a little front of the tip of the 

cleithra in 122 m
m

 SL. 
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A
xial skeleton  : 

N
otochord rem

ains vacuolated and straight in 7.7 m
m

 N
L larva.  N

ine 

neural processes, one archand six haem
al processes preceded by tw

o arches 

are clearly differentiated in precaudal region in 10.3 m
m

 S
L.   First neural arch is 

cartilaginous.  In the caudal region 29 neural and haem
al processes and tw

o 

arches at the posterior end are seen in 10.3 m
m

 S
L. S

egm
entation of the 

notochord is also com
plete in 10.3 m

m
 S

L.  There are 10 precaudal and 32 

caudal vertebrae including the urostyle.  

The adults : 

D
epth of body 2 1/3 to 2 3/4 in the length, length of head 3 4/5 to 4 1/4.  

S
nouts shorter than eye diam

eter of w
hich is 2 5/6 to 4 in length of head ; eye 

separated by a bony ridge, the low
er  a  little  in advance of the upper.  M

axillary 

extending to below
 anterior part of eye, length 2 5/6 to 3 1/8 in that of head ; 

low
er jaw

 2 1/10 to 2 1/5 in head.  Teeth all sm
all, not enlarged anteriorly.  8 to 

10 gill-rakers on low
er part of anterior arch.  S

cales feebly ctenoid on ocular 

side, cycloid on blind side ; 58 to 63 in lateral line.  D
orsal (94) 95-106 ; second 

to fifth or sixth rays thickened, prolonged, and free for m
ost of their length in the 

m
ature m

ale, the highest ray nearly as long as head ; in the m
ature fem

ale the 

second to fifth rays are som
ew

hat thickened, a little longer than those w
hich 

follow
.  A

nal 74-82 (Fig. 22 C
).  Pectoral of ocular side w

ith 9 to 11 rays, length 1 

1/4 to 1 2/5 in that of head.  R
ays of pelvic fin of ocular side rather longer in the 

m
ale.  C

audal rounded. V
ertebrae 10 + 32-35.  G

reyish or brow
nish, generally 

w
ith irregular darker patches ; fins w

ith som
e sm

all dark spots ; m
ale w

ith a 

conspicuous black blotch on hinder end of pelvic fin of ocular side ; in the fem
ale 

this is greyish in colour and very indistinct (N
orm

an, 1934). 

R
em

arks : 

The larvae possesses bothid characters.  In the absence of spines on 

cleithra, urohyal and posterior basipterygial processes, these larvae can be 

placed under the genus A
rnoglossus or B

othus.  The long leaf-like larval body, 

the posterior basipterygial processes not extending to the anus are characters 

helpful in placing the present larval form
s along w

ith A
rnoglossus spp.  The 

presence of spiny discoid scutes distributed along the bases of the m
edian fin 
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rays, cleithra, urohyal, posterior basipterygial processes and also in other parts 

of the body are characteristic feature of the species.   K
yle (1913) has observed 

these spiny discs in A
. im

perialis from
 7.0 m

m
 to 29.0 m

m
 and not afterw

ards.   

H
e has 

stated that “ w
ith one 

exception all know
n genera of the fam

ily 

R
hom

bidae have spines in one form
 or another in the postlarval stages, but none 

have such a w
ell developed system

 of spines as w
e find in A

rnoglossus”.  This 

statem
ent m

ight have led m
any w

orkers to confuse betw
een the spines on the 

urohyal, cleithra and posterior basipterygial processes and the spiny discoid 

scutes and guided them
 to place such larvae under A

rnoglossus spp. A
nother 

peculiarity of the present larvae is that the caudal rays are differentiated m
uch 

after the differentiation of hypural plates and that the urostyle rem
ains straight 

even after the developm
ent of hypural plates.   The num

ber of fin rays and 

vertebrae tally w
ith the adults of A

rnoglossus im
perialis.  The adults are reported 

from
 the A

tlantic coasts of E
urope and A

frica, northern S
cotland and w

estern 

part of M
editerranean (N

orm
an, 1934).  Larvae from

 Atlantic w
aters have been 

described and reported by K
yle (1913).  Larval form

s described in the present 

report have been collected only from
 stations around A

gulhas B
ank.   D

ecker 

(1973) has reported that copepod species of A
tlantic origin flourish in A

gulhas 

B
ank.  The larvae of A

. im
perialis are described from

 the Indian O
cean for the 

first tim
e by Lalitham

bika D
evi, (1986) and reported by Lalitham

bika D
evi &

 

R
osam

m
a S

tephen, (1998).   A
dults are not yet reported from

 Indian w
aters.  
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Fig. 22 –  A
. im

perialis , A
-8.5 m

m
 N

L, B
-12.2 m

m
 S

L, C
-A

dult.   
                 (from

 Lalitham
bika D

evi, 1986) 
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Table  23 a - Arnoglossus imperialis - morphometrics,  in  mm  (Larval stages within broken lines indicate notochord  flexion).

Stations Body Right Notochord Snout to Head Snout Eye Body depth at Caudal Peduncle Snout to origin 
Length Eye Anus Length Length Width Height Pectoral fin Anus  Depth Length of pelvic fin 

         base     
              
A – 2877    7.7 Symme 

trical 
Straight 3.00 1.70 0.56 0.37 0.40 2.80 2.60 - - 1.20 

              
A – 3497    8.5 “ Mid flexion 3.40 1.90 0.55 0.47 0.55 3.50 3.40 - - 1.50 
              
              
A – 3546 10.3 “ Post 

flexion 
3.80 2.50 0.66 0.55 0.58 4.70 4.70 0.87 0.55 1.30 

A – 2866 12.2 “ “ 4.20 2.90 0.84 0.52 0.55 5.80 5.90 1.42 0.58 1.50 
              

Table  23 b - Arnoglossus imperialis – meristics (Larval stages within broken lines  
indicate notochord flexion). 

Stations Size Stage Notochord Right Fin Rays Vertebrae 
(mm) Eye Dorsal Anal Caudal Left 

pelvic 
Precaudal Caudal Total 

            
A- 2877   7.7  NL Pre 

flexion 
Straight Symm

etrical 
Ca.87 Ca.59 0 0     

            
            

A – 3497   8.5  “ Mid 
flexion 

Flexing “ Ca. 92 Ca.67 11 0    

            
            

A – 3546 10.3  SL Post 
flexion 

Flexed “ 98 76 17 2+4 10 32 42 

A – 2866  12.2  “ “ “ “ 101 79 17 2+4 10 32 42 
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D
iscussion

Larvae 
of 

A
rnoglossus 

tapeinosom
a, 

A
. 

aspilos, 
A

. 
elongatus, 

A
. 

interm
edius, and

A
. im

perialis are reported and discussed.  The larvae of 

A
rnoglossus spp.  can be differentiated from

 those of B
othus spp. from

 the 

shape of the larvae (elongated in A
rnoglossus and oval in  B

othus),  the 

posterior basipterygial processes not extending to the level of the anus, in the 

retention of the anterior elongated dorsal ray in all stages of the larvae and in the 

com
paratively short length of the left pelvic fin radial.  

The m
axim

um
 length at postflexion stage and the m

axim
um

 depth at anus 

are m
et w

ith in larvae of A
. im

perialis (Table 24).  The snout to anus length is 

m
axim

um
 in A

. elongatus w
hereas A

. aspilos has the m
inim

um
 in all the three.  

The length at w
hich com

m
encem

ent of m
edian and pelvic fin rays, first neural 

arch, first tiny dorsal ray, hypurals and eye m
igration is m

inim
um

 in A
. aspilos.  It 

is m
axim

um
 in A

. im
perialis except in the case of tiny dorsal in w

hich A
.

tapeinosom
a has the m

axim
um

.  A
s the eye m

igration has not com
m

enced in 

the largest specim
en of A

. im
perialis and A

. interm
edius, it is difficult to assess 

the length at w
hich eye m

igration is com
m

enced.   In the differentiation of the 

pelvic fin and posterior basipterygial processes during the preflexion stages, 

larvae of A
. aspilos and A

. interm
edius can be distinguished from

 others.   B
ut in 

A
. interm

edius except the anterior tw
o elongated and tw

o ordinary rays (w
hich is 

also characteristic of this species) other m
edian fin rays are developed later.   

The larvae of A
. interm

edius and A
. im

perialis can be distinguished from
 those of 

other species in the urostyle rem
aining straight even after the hypural plates are 

differentiated and also in the late developm
ent of caudal rays.   The larvae of A

.

im
perialis differs from

  

other species in the presence  of spiny discoid scutes distributed in 

several parts of the body.   A
. elongatus  can be separated from

 others in the 

possession of an extra ordinarily elongated anterior dorsal ray alm
ost one and 

half tim
es the length of the larva and also in the presence  of 11 precaudal 

vertebrae. 

B
alakrishnan (1963) had described larval form

 w
ith spines on urohyal, 

cleithra and posterior basipterygial processes and identified them
 as belonging 

to 
A

. 
tapeinosom

a. 
 

B
ut 

the 
present 

observations 
indicate 

that 
larvae 

of 



202

A
rnoglossus spp. do not possess any spine on the above structures.  In all the 

probability 
the 

larvae 
described 

by 
Balakrishnan 

m
ay 

be 
referable 

to 

E
ngyprosopon spp. P

ertseva-O
stroum

ova (1965) has reported a larval form
 

m
easuring 8.3 m

m
 G

ulf of Tom
kin belonging to A

. elongatus w
hich resem

ble the 

larval stage of the present account.    K
yle (1913) has described larvae of A

. 

im
perialis 7.0 to 29.0 m

m
 collected from

 A
tlantic w

aters.   The larval form
s 

reported in the present series resem
ble very m

uch w
ith those reported by K

yle.  

B
ut the adults and larvae of A

. im
perialis are not reported from

 Indian w
aters.   

The fact that the larvae of A
. im

perialis of the present report have been collected 

from
 A

gulhas B
ank only give strength to the statem

ent m
ade by D

ecker (1973) 

to the effect that the w
aters in the A

gulhas B
ank can support A

tlantic species of 

copepods successfully. 

The m
eristic counts of the different larval form

s described and reported 

here agree w
ith those of respective adults. 
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Table  24. Difference in morphometrics at the commencement of postflexion and length of larvae when meristic  
characters differentiate in  Arnoglossus  species (in mm). 

Species Standard 
Length

Snout to anus Body depth 
across to anus 

Median fin 
rays 

Pelvic fin 
rays 

First neural 
arch 

First tiny 
dorsal ray 

Hypural Commencement of 
eye migration 

A. tapeinosoma 9.3 3.8 3.0 5.9 8.4 5.6 13.0 6.5 13.0 

A. aspilos 5.7 2.2 2.2 3.3 3.3 3.3  5.7 3.5  7.5 

A. elongatus 8.8 4.7 2.6 5.4 8.8 5.4 6.8-15.2 7.8 16.7 

A. intermedius Only preflexion stages 4.0-4.7 5.0 6.0 - 7.4 - 

A. imperialis        10.3 3.8 4.7 7.7 8.5-10.3        10.3        12.2 7.7-8.5 - 
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23.      Laeops m
acrophthalm

us  (A
lcock, 1889)

Larvae belonging to one preflexion and another post flexion 

stages m
easuring 4.3 m

m
 N

L and 19.0 m
m

 S
L respectively are present 

in the IIO
E

 and N
aga E

xpedition collection (Figs. 23 A
, B

, C
 ; Tables  

14 a,  b). 

M
orphology : 

The 
larval 

body 
is 

thin, 
flat, 

sym
m

etrical 
and 

translucent.  

V
entral profile of the abdom

en rem
ains straight and parallel to the 

dorsal body w
all, caudal portion tapers in preflexion stage but in 

postflexion stage tapers gradually giving the characteristic shape. E
yes 

black 
and 

sym
m

etrical, 
in 

postflexion 
stage 

they 
have 

a 
conical 

m
uscular outer ring.  The snout is about one and half tim

es the 

diam
eter of the eye in front of it in preflexion stage.  M

outh term
inal and 

sm
all being less than the diam

eter of the eye in early stage, jaw
s are 

alm
ost equal, teeth absent in preflexion stage, but 11 pairs in the upper 

and 6 pairs in low
er appear in postflexion stage.  A

lim
entary canal runs 

alm
ost parallel to the notochord up to seventh m

yotom
e w

here it form
s 

an elliptical coil w
hich is directed backw

ards and occupies the posterior 

end of the abdom
inal cavity, rectal portion is distinctly m

arked, directed 

backw
ards and anus opens at the level of the 11

th m
yotom

e.  In 

postflexion stage, the intestinal coil gets considerably elongated and 

pushes the abdom
en w

hich hangs dow
n as a trailing appendage.   The 

trailing abdom
en equals the length betw

een first and seventh caudal 

vertebral segm
ents and the rectal portion extends further dow

n.   If the 

trailing abdom
en is superim

posed on the body, the intestinal loop 

reaches the level of seventh caudal vertebra and the anus opens at the 

level of the tenth.  A
n oval sw

im
 bladder in placed at the space 

betw
een fourth and sixth m

yotom
es, w

hich presses the alim
entary 

canal dow
n in preflexion stage.   Liver is not m

assive as in other 

bothids, its antero-posterior axis m
easuring m

ore than tw
o and a half 

tim
es the dorso-ventral axis.  

S
pines are not seen anyw

here on the body particularly on the 

urohyal, cleithra and posterior basipterygial processes. 
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Fin and supporting structures  : 

The m
edium

 fin folds are continuous and confluent in the 

preflexion stage.   The anterior end of the dorsal fin fold extends over 

the skull but has not reached the snout w
ith a w

ell differentiated, 

elongated dorsal ray supported by the first dorsal pterygiophore arising 

from
 

the 
level 

of 
the 

base 
of 

the 
occipital. 

 
N

o 
other 

rays 
or 

pterygiophores occur in the fin folds, except the derm
otrichia.  In 19.0 

m
m

 S
L larva, the dorsal fin has not grow

n m
uch over to the snout from

 

the condition m
et w

ithin preflexion stage.   B
ut rays are differentiated in 

dorsal and anal fin fold along w
ith pterygiophores.  The elongated 

dorsal ray is retained, the tiny first dorsal is seen articulated to the 

sm
all forw

ard extension of the first dorsal pterygiophore.  M
edian rays 

are com
paratively long and m

ost of the rays have a length equal to the 

depth of the body w
ithout pterygiophores.   There are 93 dorsal and 70 

anal rays.  S
m

all brow
nish pigm

ent patches are seen distributed along 

the dorsal and ventral body w
all at the bases of the dorsal and anal fin 

rays and also at the posterior dorsal corner of the abdom
inal cavity 

beneath the vertebral colum
n.  

In the preflexion stages there is no trace of the caudal fin, but in 

postflexion stage the caudal rays and supporting hypurals are w
ell 

differentiated.  There are 17 caudal rays distributed as in other bothids.  

O
f the paired fins, the pectoral rem

ains fleshy and no rays are 

developed even in the postflexion larva.  In the preflexion stage, there 

is no trace of pelvic fin.  H
ow

ever, dorsal and posterior basipterygial 

cartilages are discernible, the latter extending  to the level of the anus.   

In postflexion stage, the pelvic fin rays are w
ell differentiated, the left 

pelvic fin radial is asym
m

etrical being longer than the right and the 

anterior three rays lie in advance of that of the right fin.   The posterior 

basipterygial processes are very long and follow
 the trailing intestinal 

loop up to the level of the anus.   N
o spines are found on the urohyal, 

cleithra and posterior basipterygial processes.  

A
xial skeleton :  
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N
otochord 

rem
ains 

vacuolated 
and 

unsegm
ented 

in 
the  

preflexion stage, the caudal end rem
aining straight,  m

yotom
es are w

ell 

differentiated 11 in the precaudal region and 35 in caudal region.  In 

19.0 m
m

 vertebrae are clearly visible.  In the caudal region they are 

dum
b-bell shaped and ossification has com

m
enced, neural and haem

al 

processes 
are 

also 
w

ell 
developed. 

 
The 

first 
neural 

arch 
is 

cartilaginous and has no spines in 19.0 m
m

 S
L larva.  There are 11 

precaudal and 35 caudal vertebrae including urostyle. 

The adults : 

D
epth of body 2 1/3 to 2 2/3 in the length, length of head 3 to 3 

2/3.  U
pper profile of head and body m

ore or less convex above and 

behind eyes.  D
iam

eter of eye 3 3/4 to a little m
ore than 4 (5 1/5 in 

young) in length of   head ; low
er eye a little in  advance of upper, 

w
hich is very close to edge of head ; M

axillary extending to beyond 

anterior edge of eye, length 3 3/4 to 4 1/4 (3 3/5 in young) in that of 

head ; teeth uniserial, alm
ost entirely confined to blind side of jaw

s.  6 

to 8 gill-rakers on low
er part of anterior arch.  A

bout 93 scales in lateral 

line.  D
orsal 85-90 ; origin above posterior nostril of blind side; first tw

o 

rays detached from
 rem

ainder of fin; none of the rays prolonged, 

longest shorter than head (except in young).  A
nal 67-70 (Fig. 23 C

).  

P
ectoral of ocular side w

ith 13 to 15 rays, length 1 1/6 to 1 3/5 in that of 

head.  C
audal obtusely pointed. B

row
nish ; dorsal and anal fins darker 

tow
ards their m

argins; m
iddle rays of caudal and distal part of left 

pectoral dark brow
n or blackish  (N

orm
an, 1934).   

R
em

arks : 

The preflexion larva can be distinguished from
 other bothid 

larvae in the straight abdom
inal portion w

hich rem
ains parallel to the 

dorsal profile, in the backw
ardly directed intestinal loop and rectal 

portion.   In the possession of long narrow
 leaf like posterior caudal 

portion, the trailing abdom
en, the posterior basipterygial processes 

follow
ing the trailing abdom

en up to the anus, the num
ber of fin rays 

and 
vertebrae 

the 
larvae 

of 
Laeops 

m
acrophthalm

us 
differ 

from
 

A
rnoglossus spp. and B

othus spp.  to w
hich they resem

ble in the 

presence of spineless urohyal, cleithra and basipterygial processes 

and asym
m

etrical pelvic fin radial w
ith three of  the anterior rays lying 
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in advance of that of the right fin.  The adults are reported from
 the 

Indian O
cean.  The larvae of this species are described and reported 

for the first tim
e.  The scarcity of larval m

aterial in the plankton 

collections has lim
ited the detailed description.   
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 Fig. 23 -  Laeops m
acrophthalm

us, A
- 4.3 m

m
 N

L, B
-19.0 m

m
 S

L, C
-A

dult   
                  (from

 Lalitham
bika D

evi, 1986). 
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24.     C
hascanopsetta lugubris  A

lcock, 1894
A

 single postflexion stage specim
en m

easuring 37.0 m
m

 S
L and 

tw
o dam

aged specim
ens are available in IIO

E
 collections.  These are 

not included in the system
atic portion (Figs. 24 A

, B
 ;  Tables 14 a, b). 

M
orphology : 

Larval 
body 

extrem
ely 

long, 
thin, 

laterally 
com

pressed, 

sym
m

etrical and leaf-like.  B
ody length six tim

es head length,  head 

length about six tim
es eye diam

eter.  E
yes are com

paratively sm
all and 

sym
m

etrically placed.  M
outh sm

all and low
er jaw

 projects slightly 

beyond the upper, snout m
ore than tw

ice the diam
eter of eye in front of 

it.  V
iscera lost due to dam

age and rupture of the abdom
inal w

all.  

S
pines absent on urohyal, cleithra and posterior basipterygial 

processes.  

Fin and supporting structure :

D
orsal fin extends forw

ards over skull and reaches above the 

level of eye, rays start from
 extrem

ity of the fin, tiny first dorsal ray w
ell 

developed, supported by the forw
ard extension of the first long, stout 

dorsal pterygiophore, w
hich originates from

 base of occipital region, 

second dorsal ray long and the follow
ing 12-13 rays are sm

aller than 

the rest of the m
edian rays.  There are 115 dorsal rays.  In the anal fin 

first caudal pterygiophore is long but not stout and leaf-like as in 

B
othus and A

rnoglossus.  It runs slantingly dow
n to the edge of the 

ventral body w
all.  S

eventy eight sm
all rays occur in anal fin, all dorsal 

and anal pterygiophores and baseosts are w
ell developed.  

C
audal fin has 17 rays. H

ypural plates are w
ell differentiated, 

inferior hypural low
er supports three, m

iddle four, superior hypural 

m
iddle five, superior hypural upper three and one ray on either side 

supported by  neural and haem
al processes of penultim

ate vertebra.   

U
rostyle shrunk below

 the m
argin of caudal fin.  

P
ectoral fins rem

ain in em
bryonic condition, pelvic fins have six 

rays w
hich are sm

aller than m
edian fin rays.  P

elvic fin radial of left 

side are com
paratively short, distal extrem

ity of radial reaches only  a 
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little in front of cleithral tip and one ray of left fin is in advance of the 

right.   The posterior basipterygial processes displaced due to the 

rupture of abdom
inal w

all, w
hen kept in position along the ventral 

m
argin, it can reach a little distance in front of the anal fin.  

A
xial skeleton : 

V
ertebrae w

ell differentiated and centra dum
b-w

ell shaped, first 

neural arch not clear.  In precaudal region 15 neural and 13 haem
al 

processes developed, neural and haem
al processes of caudal region 

w
ell 

developed, 
last 

tw
o 

vertebrae 
in 

front 
of 

urostyle 
have 

no 

pterygiophores.  There are 16 + 37 vertebrae including urostyle. 

The adult : 

D
epth of body 3 1/4 to nearly 4 in the length, length of head 4 to 

5 1/4. D
iam

eter of upper eye 3 2/3 to 4 in length of head, 3 to 5 tim
es 

interorbital w
idth.  C

left of m
outh generally oblique, but som

etim
es 

nearly vertical or horizontal ; m
axillary extending to w

ell beyond eye, 

length 1 1/4 to 1 2/5 in that of head.  W
idth of curve of lateral line 5to 5 

3/4 in straight part.  D
orsal 114-122.  A

nal 77-85 (Fig. 25 B
). P

ectoral 

of ocular side w
ith 14 to 17 rays, length 1 3/4 to 2 1/5 in that of head.  

C
audal obtusely pointed ; caudal peduncle deeper than long.   G

reyish 

or yellow
ish brow

n, w
ith or w

ithout num
erous sm

all dark spots ; fins 

dusky (N
orm

an, 1934).  

R
em

arks : 

The larva of C
hascanopsetta lugubris has long leaf like body 

strongly com
pressed w

ith subterm
inal m

outh.  It is sim
ilar to the larvae 

of
B

othus spp. and A
rnoglossus spp. in the spinules urohyal, cleithra  

and posterior basipterygial processes, in the asym
m

etrical nature of 

the left pelvic fin, elongated dorsal ray at the anterior end of the dorsal 

fin and continuous m
edian fins.  The larva can be distinguished from

 

the
Bothus spp. in the shape of the body, w

ell developed anterior 

elongated dorsal ray and in the short but asym
m

etrical left pelvic fin 

radial w
ith one ray in advance of the right fin and also in the m

eristics.   

The larva also differs from
 those of A

rnoglossus spp.  in the extension 

of the posterior basipterygial processes beyond the ascending loop of 

the intestine (the viscera being lost it is difficult to assess the exactness 
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of the last m
entioned character.  H

ow
ever, from

 the length of the 

posterior basipterygial processes retained in the specim
en it m

ay be 

seen that the processes can reach the level of the anus if it w
as 

present),  in the short asym
m

etrical pelvic fin and in the m
eristics.  

The 
larval 

stages 
of 

C
hascanopsetta 

lugubris 
have 

been 

reported by K
yle (1913), B

runn (1937 a) and A
m

aoka (1971 a).  The 

adults are reported from
 the Indian O

cean but not the larvae.  

 Fig. 24 -  C
hascanthopsetta lugubris,  A

- 37.0 m
m

 S
L, B

-A
dult  

                 (from
 Lalitham

bika D
evi, 1986) 
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Table  25  - Body proportions of larval and metamorphosed stages of bothid fishes, “Body proportion expressed  
as 10-2 of body length or head length : Mean  Standard deviation and Range). 

Body proportion E. cocosensis E. latifrons E. mogkii E. grandisquamis 

SA/BL     
Pre flexion 47.50 + 4.95 (44-51) 56.22 + 3.93 (51-63) 54.00 + 3.61 (50-57) 55.17 + 7.47 (50-70) 
Flexion 49.25 + 0.50 (49-50) 49.00 + 2.65 (46-51) 50.00 + 6.08 (43-54) 45.50 + 2.38 (45-50) 
Post flexion 38.29 + 6.03 (27-46) 45.33 + 2.31 (44-48) 43.20 + 5.85 (36-49) 37.83 + 7.57 (27-52) 
Metamorphosed -- -- -- -- 
     
HL/BL     
Pre flexion 29.50 + 0.71 (29-30) 30.00 + 2.06 (27-33) 28.67 + 0.58 (28-29) 27.67 + 2.07 (26-31) 
Flexion 28.50 + 1.29 (27-30) 29.33 + 2.08 (27.31) 32.33 + 2.52 (30-35) 31.00 + 1.41 (30-33) 
Post flexion 27.53 + 2.40 (24-32) 30.33 + 2.08 (28-32) 29.20 +1.30 (28-31) 27.83 + 2.29 (22-31) 
Metamorphosed -- -- -- -- 
     
SL/HL     
Pre flexion 33.50 + 2.12 (32-35) 30.44 + 3.05 (24-35) 33.67 + 1.15 (33-35) 27.33 + 2.42 (23-30) 
Flexion 35.25 + 2.75 32-38) 36.33 + 3.21 (34-40) 32.00 + 3.61 (29-36) 30.00 + 3.46 (25-33) 
Post flexion 34.24 + 3.80 (29-40) 32.67 + 3.51 (29-36) 31.00 + 2.00 (29-34) 27.67 + 3.77 (21-32) 
Metamorphosed -- -- -- -- 
     
EW/HL     
Pre flexion 27.50 + 0.71 (27-28) 33.00 + 4.18 (27-41) 31.00 + 4.36 (26-34) 31.33 + 4.97 (23-38) 
Flexion 27.00 + 4.16 (22-32) 27.33 + 2.31 (26-30) 24.33 + 2.52 (22-27) 25.00 + 3.74 (21-30) 
Post flexion 25.65 + 2.89 (21-31) 25.67 +  1.15 (25-27) 25.00 + 1.58 (23-27) 24.33 + 1.56 (22-27) 
Metamorphosed -- -- -- -- 

Contd..
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Table 25. (Contd.) 

Body proportion E. cocosensis E. latifrons E. mogkii E. grandisquamis 
     
EH/HL     
Pre flexion 31.00 + 1.41 (30-32) 34.00 + 2.92 (3039) 33.67 + 2.08 (32-36) 35.00 + 5.10 (27-41) 
Flexion 28.75 + 3.30 (26-33) 31.33 + 2.31 (30-34) 27.33 + 3.06 (24-30) 26.75 + 2.99 (24-31) 
Post flexion 29.00 + 3.10 (24-34) 27.67 + 2.52 (25-30) 27.00 + 2.00 (24-29) 25.50 + 1.85 (22-28) 
Metamorphosed -- -- -- -- 
     
BP-/BL     
Pre flexion -- 36.00 + 3.00 (35-39) 39.50 + 0.71 (39-40) 38.00 + 6.16 (29-43) 
Flexion -- -- -- -- 
     
BP+/BL     
Pre flexion 48.00 + 4.24 (45-51) 50.75 + 6.34 (42-57) 42.00 39.50 + 6.36 (35-44) 
Flexion 44.75 + 4.03 (40-49)  49.33 + 5.03 (44-54) 54.00 + 5.20 (51-60) 50.50 + 5.45 (45-58) 
Post flexion 53.88 + 5.29 (46-63) 49.67 + 4.16 (45-53) 54.00 + 3.00 (49-57) 50.67 + 3.45 (46-54) 
Metamorphosed -- -- -- -- 
     
BA-/BL     
Pre flexion -- 27.20 + 2.49 (25-31) 17.50 + 20.51 (30-32) 29.75 + 5.44 (22-34) 
Flexion -- -- -- -- 
     
BA+/BL     
Pre flexion 43.50 + 0.71 (43-44) 43.25 + 4.99 (36-47) 34.00 34.50 + 4.95 (31-38) 
Flexion 42.00 + 2.94 (39-45) 44.67 + 5.03 (40-50) 50.33 + 6.66 (46-58) 45.75 + 6.18 (41-54) 
Post flexion 54.53 + 4.81 (45-66) 48.67 + 6.51 (42-55) 54.00 + 3.39 (49-57) 52.50 + 4.17 (47-59) 
Metamorphosed -- -- -- -- 

Contd..
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Table 25. (Contd.) 

Body proportion E. cocosensis E. latifrons E. mogkii E. grandisquamis 
     
CD/BL     
Post flexion 16.53 + 4.14 (9-26) 11.33 + 2.52 (9-14) 14.00 + 3.24 (10-17) 16.00 + 3.44 (10-20) 
Metamorphosed -- -- -- -- 
     
CL/BL     
Pre flexion 6.88 +1.05 (5-9) 6.33 + 0.58 (6-7) 5.80 + 0.45 (5-6) 6.42 + 0.67 (5-7) 
Metamorphosed -- -- -- -- 
     
SP/BP     
Pre flexion 22.50 + 0.71 (22-23) 25.14 + 2.19 (22-28) 26.67 + 2.52 (24-29) 26.50 + 0.71 (26-27) 
Flexion 26.00 + 0.82 (25-27) 27.33 + 1.53 (26-29) 25.00 + 1.00 (24-26) 26.00 + 1.83 (24-28) 
Post flexion 19.65 + 4.78 (9-28) 26.33 + 1.53 (24-27) 24.00 + 2.55 (21-28) 18.58 + 4.96 (13-28) 
Metamorphosed -- -- -- -- 

Contd..
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Table 25. (Contd.) 

Body proportion E. sechellensis E. multisquama B. myriaster B. pantherinus 

SA/BL     
Pre flexion -- 53.00 + 3.63 (48-57) 39.00 48.33 + 10.02 (37-56) 
Flexion 46.00 45.60 + 3.65 (41-50) 37.33 + 1.15 (36-38) 28.67 + 1.15 (38-40) 
Post flexion 42.67 + 4.18 (35-51) 44.50 + 0.71 (44-45) 27.66 + 7.58 (15-42) 34.29 + 4.23 (29-41) 
Metamorphosed -- --  12.00 – 1.41 (11-13) 
     
HL/BL     
Pre flexion -- 25.67 + 1.51 (23-27) 27.00 27.33 + 3.06 (24-30) 
Flexion 27.00 29.20 + 1.79 (27-31) 32.33 + 1.15 (31-33) 32.33 + 0.58 (32-33) 
Post flexion 28.56 + 1.74 (25-31) 31.00 + 0.00 (31) 26.86 + 4.94 (17-35) 27.29 + 1.98 (25-30) 
Metamorphosed -- --  22.00 + 2.83 (20-24) 
     
SL/HL     
Pre flexion -- 26.67 + 4.93 (23-35) 47.00 33.33 + 2.52 (31-36) 
Flexion 37.00 35.40 + 2.70 (31-38) 44.33 + 1.53 (43-46) 45.67 + 6.66 (38-50) 
Post flexion 34.00 – 3.32 (28-38) 32.50 + 0.71 (32-33) 46.07 + 8.66 (36-65) 30.71 + 3.35 (27-30) 
Metamorphosed -- --  27.00 – 1.41 (26-28) 
     
EW/HL     
Pre flexion -- 33.50 + 3.83 (30-41) -- 29.33 + 8.39 (24-39) 
Flexion 25.00 35.40 + 2.70 (22-30) 23.00 + 2.83 (21-25) 19.00 + 0.00 (19) 
Post flexion 24.56 – 2.79 (21-29) 25.00 + 0.00 (25) 16.07 + 2.93 (12-22) 20.00 + 3.61 (16-26) 
Metamorphosed -- --  15.00 + 0.00 (15) 

Contd..
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Table 25. (Contd.) 

Body proportion E. sechellensis E. multisquama B. myriaster B. pantherinus 

EH/HL     
Pre flexion -- 35.83 + 2.93 (33-41) -- 29.33 + 4.04 (25-33) 
Flexion 28.00 29.40 + 4.04 (25-35) 25.60 + 2.83 (23-27) 20.00 + 2.65 (17-22) 
Post flexion 27.33 + 3.74 (22-35) 22.50 + 0.71 (22-23) 17.69 + 2.87 (15-23) 21.42 + 2.88 (17-24) 
Metamorphosed -- -- -- 12.50 + 0.71 (12-13) 
     
BP-/BL     
Pre flexion -- 26.50 + 3.79 (21-29)   
Flexion --    
     
BP+/BL     
Pre flexion -- 38.50 +10.61(31-46) 49.00 43.00 + 16.37 (25-57) 
Flexion 46.00 46.00 + 3.67 (43-52) 60.66 + 3.06 (58-64) 55.33 + 5.51 (50-61) 
Post flexion 53.22 + 3.70 (47-59) 46.50 + 0.71 (46-47) 74.87 + 10.28 (51-91) 53.71 + 3.68 (48-59) 
Metamorphosed --   72.50 + 0.71 (72-73) 
     
BA-/BL     
Pre flexion -- 22.00 + 2.58 (19-25) -- 22.00 
Flexion --    
     
BA+/BL     
Pre flexion -- 29.00 + 4.24 (26-32) 46.00 47.00 + 7.07 (42-52) 
Flexion 40.00 41.40 + 5.64 (35-48) 59.33 + 3.06 (56-62) 51.67 + 4.16 (47-55) 
Post flexion 53.11 + 3.59 (49-59) 44.00 – 4.24 (41-47) 74.07 + 10.58 (51-91) 53.71 + 3.90 (48-58) 
Metamorphosed -- --  60.00 + 7.07 (55-65) 

Contd..
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Table 25. (Contd.) 

Body proportion E. sechellensis E. multisquama B. myriaster B. pantherinus 

     
CD/BL     
Post flexion 15.33 + 2.92 (11-19) 10.00 + 1.41 (9-11) 22.66 + 9.26 (9-37) 15.86 + 3.34 (11-22) 
Metamorphosed --   22.00 + 2.83 (20-24) 
     
CL/BL    
Post flexion 6.78 + 0.67 (6-8) 5.50 + 0.71 (5-6) 6.40 + 1.72 (3-9) 6.00 + 0.58 (5-7) 
Metamorphosed --   6.00 + 1.41 (5-7) 
     
SP/BP     
Pre flexion -- 27.00 + 1.71 (26-29) 22.00 17.00 
Flexion 27.00 28.80 + 3.03 (25-33) 17.67 + 6.66 (12-25) 20.00 + 0.01 (19-21) 
Post flexion 22.44 + 4.66 (17-29) 31.00 + 2.83 (29-33) 9.13 + 6.48 (1-25) 12.86 + 4.85 (9-23) 
Metamorphosed --   3.50 + 0.71 (3-4) 
         

Contd..
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Table 25. (Contd.) 

Body proportion P. brevirictis P. iijimae A. tapeinosoma A. aspilos 
     
SA/BL     
Pre flexion 49.78 + 5.02 (43-58) 52.57 + 7.09 (44-62) 49.00 + 5.78 (39-57) 34.67+ 2.89(33-38) 
Flexion 42.50 + 3.51 (39-46) 45.00 + 3.70 (41-50) 46.25 + 3.20 (44-51) 34.00 
Post flexion 36.89 + 5.13 (31-44) 32.33 + 5.07 (25-40) 35.00 + 4.34 (29-41) 37.00+ 2.83(35-39) 
Metamorphosed 29.00 + 2.65 (26-31) 25.91 + 4.11 (22-36)   
     
HL/BL     
Pre flexion 28.33 + 2.96 (22-32) 27.14 + 2.73 (22-31) 25.25 + 1.28 (24-27) 29.00 +1.00(28-30) 
Flexion 27.50 + 1.29 (26-29) 30.43 + 1.13 (29-32) 27.00 + 2.45 (24-29) 29.00 
Post flexion 27.33 + 1.94 (25-30) 23.25 + 2.45 (20-29) 24.20 + 2.11 (21-28) 28.50+2.12(27-30) 
Metamorphosed 26.67 + 2.53 (25-28) 26.27 + 3.44 (23-35)   

     
SL/HL     
Pre flexion 26.22 + 4.44 (19-32) 28.43 + 5.16 (21-35) 25.38 + 3.16 (21-30) 45.00 + 5.00(40-50) 
Flexion 30.00 + 5.23 (26-37) 30.57 + 3.46 (26-36) 23.50 + 1.29 (22-25) 50.00 
Post flexion 25.89 + 2.93 (21-31) 27.08 + 2.19 (25-31) 22.40 + 2.30 (20-27) 49.50 + 3.53 (47-52) 
Metamorphosed 26.00 + 1.73 (15-28) 24.00 + 2.28 (21-27)   
     
EW/HL     
Pre flexion 29.56 + 4.10 (25-36) 33.00 + 6.93 (28-44)  27.13 + 3.31 (23-27) 28.30 + 1.15 (27-29) 
Flexion 27.00 + 1.83 (25-29) 23.71 + 0.95 (22-25) 22.00 + 1.83 (20-24) 29.00 
Post flexion 21.67 + 2.18 (19-25)  21.33 + 2.81 (16-27) 17.33 + 1.75 (15-20) 19.50 + 2.12 (18-21) 
Metamorphosed 22.33 + 3.51 (19-26) 26.55 + 4.41 (19-33)   
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Table 25. (Contd.) 

Body proportion P. brevirictis P. iijimae A. tapeinosoma A. aspilos 
     
EH/HL     
Pre flexion 33.67 + 4.09 (30-40) 36.00 + 7.96 (29-51) 29.13 + 1.81 (26-32) 31.00 + 6.92 (27-39) 
Flexion 30.50 + 1.91 (28-32) 25.71 + 1.80 (22-27) 24.00 + 9.57 (23-25) 29.00 
Post flexion 24.44 + 2.18 (21-27) 23.08 + 3.06 (17-28) 18.66 + 1.94 (16-21) 24.00 + 2.82 
Metamorphosed 14.33 + 2.31 (13-17) 17.36 + 3.14 (11-21)   
     
BP-/BL     
Pre flexion   25.80 + 3.03  
Flexion 32.00 + 4.00 (28-36) 40.17 + 6.31 (34-49)   
     
BP+/BL     
Pre flexion 48.83 + 6.49 (41-58) 53.00 31.66 + 2.08 (30-34) 52.60 + 3.06 (50-56) 
Flexion 51.25 + 2.99 (48-55) 49.71 + 2.69 (46-52) 33.80 + 3.50 (30-38) 57.00 
Post flexion 55.00 + 2.85 (51-58) 48.58 + 4.58 (43-59) 35.44 + 2.70 (32-40) 50.00 + 14.14 (40-60) 
Metamorphosed 37.00 + 3.61 (33-40) 33.36 + 4.20 (30.43)   
     
BA-/BL     
Pre flexion 23.33 + 5.86 (19-30) 30.67 + 7.45 (23-39) 21.20 + 5.93 (16-30)  
Flexion     
     
BA+/BL     
Pre flexion 45.17 + 8.70 (33-53) 5.10 32.33 + 3.06 (29-35) 49.66 + 2.52 (47-52) 
Flexion 49.50 + 4.43 (44-54) 46.00 + 3.65 (41-52) 34.50 + 3.51 (31-38) 54.00 
Post flexion 56.44 + 2.86 (53-61) 50.25 + 3.08 (46-58) 38.33 + 3.57 (32-44) 48.00 + 12.73 (39-57) 
Metamorphosed 37.67 + 5.51 (32-43) 33.73 + 4.67 (29-45)   

Contd..
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Table 25. (Contd.) 

Body proportion P. brevirictis P. iijimae A. tapeinosoma A. aspilos 
     
CD/BL     
Post flexion 14.11 + 3.10 (10-19) 13.50 + 2.15 (9-16) 14.33 + 1.73 (11-17) 4.00 
Metamorphosed 13.33 + 2.52 (11-16) 11.73 + 1.27 (10-14)   
     
CL/BL     
Post flexion 6.22 + 4.41 (6-7) 5.83 + 0.39 (5-6) 6.00 + 0.87 (5-8)  
Metamorphosed 6.67 + 1.15 (6-8) 6.18 + 0.60 (5-7)   
     
SP/BP     
Pre flexion 22.00 + 2.61 (19-26) 21.00 + 2.00 (19-23) 21.00 17.66 + 6.51 (11-24) 
Flexion 22.00 + 3.37 (18-26) 25.00 + 4.76 (20-34) 24.50 + 1.00 (24-26) 14.00 
Post flexion 16.11 + 2.93 (13-21) 13.75 + 3.08 (10-19) 18.56 + 4.10 (12-23) 19.00 + 9.90 (12-26) 
Metamorphosed 18.00 + 0.04 (14-20) 14.64 + 5.18 (10-29)   

Contd.. 
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Table 25. (Contd.) 

Body proportion A. elongatus A. Imperialis 

SA/BL   
Pre flexion 45.00 + 2.83 (43-47) 38.96 
Flexion 58.00 40.00 
Post flexion 38.20 + 8.32 (33-35) 35.66 + 1.74 (34-37) 
Metamorphosed   

HL/BL   
Pre flexion 26.00 – 0.00 (26) 22.08 
Flexion 26.00 22.35 
Post flexion 24.20 + 2.80 (22-24) 24.02 + 3.54 (23-24) 
Metamorphosed   

SL/HL   
Pre flexion 26.50 + 10.61 (19-34) 32.94 
Flexion 26.00 28.95 
Post flexion 24.40 + 3.44 (19-27) 27.69 + 1.82 (26-29) 
Metamorphosed   

EW/HL   
Pre flexion 24.50 + 0.71 (24-25) 21.76 
Flexion 26.00 24.74 
Post flexion 19.00 +1.87 (17-21) 19.97 + 2.88 (18-22) 
Metamorphosed   

Contd.. 
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Table 25. (Contd.) 

Body proportion A. elongatus A. imperialis 

EH/HL   
Pre flexion 25.00 + 4.24 (22-28) 23.52 
Flexion 28.00 28.95 
Post flexion 22.20 + 3.68 (18-28) 21.09 + 2.99 (19-23) 
Metamorphosed   

BP-/BL   
Pre flexion 25.00  
Flexion   

BP+/BL   
Pre flexion 30.00 36.36 
Flexion 29.00 41.18 
Post flexion 29.60 + 1.67 (28-32) 46.59 + 1.35 (46-48) 
Metamorphosed   

BA-/BL   
Pre flexion 20.00  
Flexion   

BA+/BL   
Pre flexion 21.00 33.77 
Flexion 31.00 40.00 
Post flexion 30.00 + 0.71 (29-31) 47.00 + 1.93 (46-48) 
Metamorphosed   

Contd.. 
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Table 25. (Contd.) 

Body proportion A. elongatus A. imperialis 

CD/BL   
Post flexion 9.60 + 0.55 (9-0) 10.05 + 2.26 (8-12) 
Metamorphosed   

CL/BL   
Post flexion 5.60 + 1.34 (5-8) 5.05 + 0.39 (4-5) 
Metamorphosed   

SP/BL   
Pre flexion   
Flexion 14.00  
Post flexion 21.40 + 1.67 (19-23) 12.46 + 0.23 (12-13) 
Metamorphosed   

BP = Body proportion ; HL = Head length ; BL = Body length ; AN = Snout to anus ; SA = Snout to anus ;  
SL = Snout length ;  EW = Eye width ; EH = Eye height ; BP- = Body depth at pectoral fin base before  
development of dorsal base ; BP+ = Body depth at pectoral fin base after development of dorsal base ; 
BA- = Body depth at anus before development of dorsal and anal bases ; BA+ = Body depth at anus 
after development of dorsal and anal bases ; CD = Caudal peduncle depth ; CL = Caudal peduncle length ; 
SP = snout to pelvic fin base. 
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4.5
K

ey for the identification of the bothid larvae 

The larvae of P
leuronectiform

es (H
eterosom

ata --- flat fishes) have very little 

m
orphological resem

blance w
ith their adults.  In early larval stages m

eristics are also not 

clearly differentiated to the extent that 
they could be regarded as characters of 

diagnostic value.  The scarcity of larval form
s in the zooplankton collections and the 

difficulty experienced in rearing of planktonic eggs up to identifiable  larval stages in 

tropical w
aters have on several occasions, prevented larval taxonom

ists to prepare a 

suitable key for identification.  E
ven the collaborative venture of m

ore than 9 nations to 

study the Indian O
cean ichthyoplankton (International Indian O

cean E
xpedition 1960-65) 

could not yield sufficient m
aterial both in num

ber and in stages of grow
th, particularly of 

bothid group to prepare a com
prehensive key for identification.  The key presented here 

provides distinct, diagnostic features of the larval form
s studied so far,  prepared  m

ostly 

on the basis of the w
ork on bothid larval fishes by the author as w

ell as from
 published 

papers on bothid larvae of the Indo-P
acific region. 

P
igm

entation and the nature of its distribution is one of the several diagnostic 

characters of fish larvae w
hen the m

aterial is fresh. B
ut m

ost of the classical w
orks have 

been based on preserved m
aterial w

here pigm
entation is lost.  The Indian O

cean and 

N
aga E

xpedition m
aterials are preserved in form

alin w
ith very little pigm

entation left 

behind. The present study is based on m
orphom

etric and m
eristic characters. 

The current hypothesis on the interrelationships of pleuronectiform
 fishes B

ased 

on N
orm

an (1934, 1966), H
ubbs (1945) and A

m
aoka (1969), is given as Fig. 25. The 

sub fam
ilies and genera of the fam

ily B
othidae  of the Indo-P

acific region are as follow
s: 
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Fig.  25 – C
urrent hypothesis for interrelationships of pleuronectiform

 fishes, from
 

H
ensley and A

hlstrom
, 1984. 
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Fam
ily B

O
TH

ID
A

E 

A
s stated elsew

here flat fish larvae have no resem
blance w

ith the adults.  The 

m
eristic and m

orphom
etric characters of adults observable only in advanced stages of 

post-larvae provide m
arginal but significant tips to identify the larvae. 

The adult flat fishes can be distinguished from
 other teleosts (N

orm
an, 1934) in 

having asym
m

etrical, strongly com
pressed body, short pre-anal region, both eyes on 

one side ;  dorsal  and  anal fins long and continuous; all rays are sim
ple and not  

spinous, caudal fin generally w
ith 17 or less principal rays, of w

hich 15 are branched; 

pelvic (ventral) fin usually w
ith 6 or few

er num
ber of rays, thoracic or jugular in position; 

pelvic radials directly attached to the cleithra; sw
im

 (air) bladder absent in adults; m
outh 

m
ore 

or 
less 

protractile, 
bordered 

by 
pre-m

axillaries; 
parietals 

separated 
by 

supraoccipitals, interorbital bar m
ainly form

ed by the frontal of the ocular side, pectoral 

arch attached to the skull by a forked post-tem
poral; m

esocoracoid absent; vertebral 

colum
n w

ith solid centra co-ossified w
ith arches; posterior caudal vertebrate w

ith 

dow
nw

ardly directed parapophyses. 

N
orm

an (1934) has distinguished  adult B
othidae in having the dorsal fin 

extending forw
ard on the head atleast to the level above the eye, none of the rays 

spinous; all rays articulated; pelvic fins w
ith asym

m
etrical base, that of the ocular side 

longer than that of the blind side and extending to the urohyal supported by a 

cartilaginous plate placed in advance of the cleithra, its anterior ray w
ell in advance of 

the first ray of the blind side, m
outh term

inal w
ithout supplem

ental bones, no teeth on 

palate; vertebrae never less than 30, caudal vertebrae w
ith w

ell developed apophyses; 

preopercular m
argin free, low

er jaw
 generally prom

inent, low
er edge of the urohyal 

deeply em
arginate so that the bones appear forked; nasal organ of the blind side near 

the edge of head, optic  chiasm
a m

onom
orphic, the nerve of the right eye in sinistral 

form
s alw

ays dorsal, pectoral radial present; one or tw
o post cleithra on each side; ribs 

present; eyes on left side (except in reversed specim
ens) the first neural spine absent; 

urostyle fused w
ith hypural; last neural and haem

al spines fused w
ith centrum

 (A
m

aoka, 

1969). 
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The larvae of flat fishes are sym
m

etrical in early stages w
ith thin laterally 

com
pressed body; continuous m

edian fin folds w
ithout spinous rays; the forw

ard 

extension of the dorsal fin over the skull to the level of the eye; rays are invariably 

articulated through a system
 of pterygiophores and baseosts; caudal fin w

ith 17 rays, of 

w
hich 15 are branched and are borne on hypural plates, pelvic fin w

ith six rays, left 

pelvic- fin radial asym
m

etrical in advanced larval stages w
ith its anterior 2 to 3 rays in 

advance of the first ray of the right fin; pelvic fin radials attached to the cleithra; a urohyal 

(A
hlstrom

 et al., 1984; sciatic portion – H
ensley, 1977; cartilaginous plate – K

yle, 1913 

and N
orm

an, 1934) placed in advance of the cleithra; presence of post-cleithra on either 

side; basipterygia attached to the posterior low
er m

iddle faces of the cleithra betw
een  

cleithral tips and pectoral fins on either side; the pelvic fin com
plex differentiates as a 

cluster of chondrioblasts (cells) w
hich transform

 into Y
 -shaped processes attached to 

the posterior low
er m

iddle faces of the cleithra betw
een cleithral tips and pectoral fin on 

either side as larvae grow
 ; right arm

 of  Y
 attached to the cleithra, w

hile left arm
 

differentiates into the pelvic fin radial and fin and the distal portion along the m
idventral 

line of the body extending up to the anus or near to it,  the term
inal portion of the 

processes end straight or get curved dorsalw
ards ;  the processes m

ay bear spines 

either in the proxim
al portion or along its full length,  K

yle (1913) has recognised this as 

the cartilaginous pubic bar w
hile A

hlstrom
 et al., (1984) term

ed it as basipterygial 

process ;  the spines m
ay or m

ay not be present on cleithra, urohyal or posterior 

basipterygial processes or in any one of them
 (Fig. 26).  The aforesaid characters either 

in com
bination w

ith other characters or alone help to distinguish the larvae of bothids 

form
 other P

leuronectiform
es. 
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Fig. 25 - A
 larva of B

othid flat fish show
ing characters of diagnostic value. 1N

P
-1

st neural 
pterygiophore, P

T-P
terygiophores, B

A
-B

aseosts, N
P

-N
eural processes, D

F-D
orsal 

fin rays, H
P

L-H
ypural plates, C

F-C
audal fin rays, A

F-A
nal fin rays, H

P
-H

aem
al 

processes, 
 

1H
P

1st 
haem

al 
pterygiophore, 

IC
-Intestinal 

coil, 
P

B
-P

osterior 
basipterygial processes, S

B
-S

w
im

 bladder, P
F-P

ectoral fin, P
FR

-P
elvic fin radial 

w
ith fin rays, S

P
-S

pines, U
H

-U
rohyal, C

L-C
leithra. 

A
hlstrom

 
et 

al., 
(1984) 

have 
review

ed 
the 

literature 
on 

larvae 
of 

P
leuronectiform

es and sum
m

arised the m
ain characters of different fam

ilies and genera.  

A
ccording to them

, larvae of bothid range from
 thin bodied to diaphanous condition 

sparsely pigm
ented, and possess an clongated second dorsal ray.  S

pines m
ay appear 

on urohyal, basipterygial processes, cleithra and epiotics. They have reported that 

bothid larvae attain relatively  large size before m
etam

orphosis and that early larval 

stages 
are 

often 
poorly 

represented 
in 

collections. 
They 

have 
recognised 

tw
o 

subfam
ilies/ Taeniopsettinae and B

othinae. 

Sub Fam
ily  1 Taeniopsettinae 

S
pines on epiotic bones of the head, m

inute short spines on urohyal, cleithra and 

posterior basipterygial processes.  The 2
nd dorsal ray is m

oderately or slightly elongated 

(A
m

aoka, 1970). 

O
nly one genus has hitherto been reported from

 the Indo-Pacific region. 
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G
enus

Taeniopsetta  G
ilbert 

Large body having 2
nd dorsal ray slightly elongated w

ith large serrated    urohyal ;   

the posterior process of pelvic bone (posterior basipterygial process, pubic bar) short, 

plate - like and serrated, three spines on head ;  1
st ray of the right ventral fin opposite 

the 2
nd  ray of the left (A

m
aoka, 1970) ;  lacks m

elanophores, but have four reddish 

orange spots in live larvae along the bases of the dorsal and anal fins and orange, 

reddish and yellow
 blotches and bands on the body and head  (A

hlstrom
 et al., 1984). 

The spines arranged subvertically along the m
argin of head, w

ell developed, 

though the low
erm

ost one is rudim
entary.   

D
orsal fin rays 85-95, anal fin rays 71-81; vertebrae 10+30-32 Taeniopsetta 

ocellata (G
unther) Fig. 27 (from

 A
m

aoka, 1970). 

Fig.  27 – Larva of Tapeionopsetta ocellata, 59.0 m
m

 S
L, from

 A
m

aoka, 1970. 

Sub fam
ily 2 B

othinae 
B

ody ovate, round or elongate, epiotic spines absent ;  spines on urohyal, cleithra 

and basipterygials m
ay or m

ay not be present.  The second dorsal ray invariably long ;  

the pelvic fin radials are asym
m

etrical and in m
any cases that of the left side elongated 

and the anterior ray or rays in advance of the right side. 

P
igm

entation sparse in m
ost larvae of bothinae and lacking in som

e species, 

exceptions found in som
e cases (A

hlstrom
 et al., 1984). 
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17 genera of adults are reported from
 the Indo-P

acific region (N
orm

an,1934, 

A
m

aoka, 1969). 

1. 
Spines 

1.1. 
P

resent 

1.1.1. O
n urohyal, cleithra and posterior basipterygial processes 

6.1.4 

1.1.2. O
n urohyal and posterior basiptergial processes 

 
1.2.2&2.4 

1.1.3. O
n posterior basipterygial processes 

 
 

 
1.2.3 

1.1.4. O
n m

edian fin rays  
 

 
 

 
 

6.1.5 

1.1.5. O
n discoid scutes in different parts of the body  

 
1.2.1 

1.2. 
A

bsent 
 

 
 

 
 

 
 

6 

1.2.1. O
n urohyal, cleithra and posterior basipterygial processes 

2.3 

1.2.2. O
n cleithra 

 
 

 
 

 
 

 
6.1.4&5 

1.2.3. O
n urohyal and cleithra 

 
 

 
 

 
2.5 

2. 
E

longated dorsal rays 
 

 

2.1. 
2

nd 
 

 
 

 
 

 
 

 
6 

2.2. 
V

ery long about 1 ½
 tim

es the body length 
 

 
6.1.6&6.3.2 

2.3. 
2

nd, 3
rd elongated 

 
 

 
 

 
 

6.1.6 

2.4. 
2

nd, 3
rd and 4

th 
 

 
 

 
 

 
6.1.4 

2.5. 
N

ot very long  
 

 
 

 
 

 
6.1.3 

3. 
Left pelvic fin radial asym

m
etrical  

3.1. 
S

hort based  
 

 
 

 
 

 
6.1.4&6.3.2&

3 

3.2. 
Long based 

 
 

 
 

 
 

 
6 other than above 

4. 
C

audal pterygiophore 

4.1. 
S

hort stout leaf-like  
 

 
 

 
 

6.1.6&6.3.1 

4.2. 
Thin, long and leaf-like 

 
 

 
 

 
5.3 

5. 
P

re-caudal vertebrae 

5.1. 
15-17  

 
 

 
 

 
 

 
6.3.3 

5.2. 
10-12  

 
 

 
 

 
 

 
6.1.6&6.3.2 

5.3. 
10 

 
 

 
 

 
 

 
      6 other than above 

6. 
P

osterior basipterygial processes extending to 

6.1. 
A

scending level of intestinal loop 

6.1.1. B
ody broad leaf-like, vertebrae 10+(29-36)including urostyle P

arabothus

6.1.2. B
ody oval in m

etam
orphising stage; vertebra 10+(28-30) 

Tosarhom
bus

6.1.3. B
ody thin ovoid to elongate ; vertebrae 10(24-27) 

 
C

rossorhom
bus
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6.1.4. B
ody laterally com

pressed ; m
ostly diaphanus urohyal 

appendage in early stages in one species,  

vertebrae 10+(23-27) 
 

 
 

 
 

E
ngyprosopon

6.1.5. B
ody slender, m

oderately elongated or oval; urohyal 

appendage in early stages in one species,  

vertebrae 10+(24-30) 
 

 
 

 
 

P
settina 

6.1.6. B
ody long, elongated dorsal ray very prom

inent, vertebrae 

10-12 + (26-36) 
 

 
 

 
 

 
A

rnoglossus

6.1.7. B
ody oval in post flexion stages; at least tw

o or four anterior 

dorsal fin rays elongated. In early stages, only second ray 

elongated, vertebrae 10+(27-28)  
 

 
 

G
ram

m
atobothus

6.2. 
M

iddle level of the intestinal loop 

6.2.1. B
ody lancet – shaped, vertebrae 10+(25-27) 

 
 

A
sterorhom

bus

6.3.     A
nus 

6.3.1. B
ody deeply ovate, vertebrae 10+(25-32) 

 
 

B
othus 

6.3.2. B
ody w

ith parallel caudal portion, abdom
en trailing, 

vertebrae 10-12+(35-42) 
 

 
 

 
 

Laeops 

6.3.3. B
ody elongate and leaf-like, vertebrae 15-18+(37-44)  

C
hascanopsetta

G
enus

Parabothus N
orm

an 
P

ost larval body elongate gradually tapering near the caudal end., first dorsal ray 

tiny 2
nd dorsal ray elongated,  urohyal in front of the cleithra, long asym

m
etrical left 

pelvic fin radial w
ith anterior three rays in advance of the right fin; the posterior 

basipterygial process extending to the ascending loop of the intestinal coil; a bend in the 

intestinal loop near its m
iddle and the late differentiation of pelvic fin rays seem

 to be 

characteristic. 

Five species of adults reported from
 the Indo-Pacific region (N

orm
an, 1934) and 2 

species from
 the Japanese w

aters (A
m

aoka, 1969), but only post larvae of one species 

available from
 the Indo-Pacific region. 

D
orsal fin rays 92-94, anal fin rays 72-73;      Fig. 28 

vertebrae 10+29-31 including -- urostyle         (from
 Lalitham

bika D
evi,1986) 

P
arabothus polylepis (A

lcock)  
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Fig. 28 – Larva of P
arabothus polylepis, 14.6 m

m
 S

L, from
 Lalitham

bika D
evi, 1986. 

G
enus

Tosarhom
bus A

m
aoka 

S
pines 

absent, 
body 

oval 
in 

shape 
in 

m
etam

orphosing 
stage; 

punctuate 

m
elanophores present along the entire pterygiophore base of dorsal fin; elongated 2

nd

ray filam
entous; 3

rd ray on left pelvic fin opposite to 1
st ray on right side; posterior 

basipteygial processes short and thin. 

It is endem
ic to the P

acific coast of Japan and is com
prised of only one species. 

 
D

orsal fin rays m
ore than 95, anal fin rays m

ore        Fig. 29  from
 Fukui, 1997. 

than 76, vertebrae 10+(28-30) – 
 

 
  

Tosarhom
bus octoculatus, A

m
aoka. 

 

Fig. 29 – Larva of Tosarhom
bus octoculatus, 26.7 m

m
 S

L, from
 Fukui, 1997. 

 
 

 
 

 
 

 
 

 
 

G
enus

C
rossorhom

bus R
egan 
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B
ody thin, translucent, ovoid to elongate, jaw

s carry sm
aller teeth, larvae possess 

spines on posterior basipterygial process and that too only on the left ram
us, ctenoid 

scales along the bases of the dorsal and anal fins, one scale per ray; 2
nd dorsal fin ray 

not distinctly longer than the other rays; three left pelvic fin rays in advance of the right 

fin; l iver not m
assive and its dorso-ventral axis m

ore than tw
ice the anterior posterior 

axis; sw
im

 bladder does not displace the contour of the alim
entary canal. 

Tw
o species of adults are reported from

 the Indo-P
acific region (N

orm
an, 1934) 

and tw
o species from

 the Japanese w
aters (A

m
aoka, 1969). 

Synopsis to species 

1. 
S

pines on posterior basipterygial process 3-8.    

D
orsal fin rays 79-89; A

nal fin rays 62-74. 
 

Vertebrae 10+24-26 --  C
rossorhom

bus valde-   
Fig. 30 (from

 

rostratus (A
lcock). 

 
 

 
 

 Lalitham
bikaD

evi, 1989b). 

2. 
S

pines on posterior basipterygial processes  
 

5-10. 
A

 sm
all spinous process on the urohyal 

at its anterior end near the notch up to w
hich  

the left ventral fin radial extends. D
orsal 

fin rays 82-92, anal fin rays 61-73;  
 

 
Fig. 31 (from

 

vertebrae 10+25-27 --   C
. azureus (A

lcock)  
 Lalitham

bika D
evi, 1989b). 

3. 
S

pines on posterior basipterygial processes  

4 to 8.  D
orsal fin rays 79-88; A

nal fin rays  

59-69. V
ertebrae 10+24-26 --   C

. kobensis  
Fig. 32 (from

 Fukui, 1997)

        (Jordan et S
tarks)  

 

4. 
S

pines on posterior basipterygial process 6-9.  

D
orsal fin rays 84-92, A

nal fin rays 63-73.  
Fig. 33 (from

 Fukui, 1997 

Vertebrae 10+25-27 --  C
. kanekonis (Tanaka)   
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Fig.  30 – Larva of C
rossorhom

bus valde-rostratus, 8.8 m
m

 S
L, from

 Lalitham
bika D

evi,  
1989. 

Fig. 31 – Lava of C
. azureus, 12.4 m

m
 S

L, from
 Lalitham

bika D
evi, 1989. 
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Fig. 32 – Larva of C
. kobensis, 15.4 m

m
 S

L, Fukui, 1997. 

Fig. 33 – Larva of C
. kobensis, 13.8 m

m
 S

L, Fukui, 1997. 

G
enus Engyprosopon G

unther 
The genus E

ngyprosopon is the m
ost enigm

atic group am
ong bothids as far as 

larval taxanom
y is concerned.  The description of larvae and their assignm

ent to 

different species by different authors have created confusion.  The scarcity of the 

specim
ens both in num

ber as w
ell as in different stages of developm

ent in the plankton 

collections m
ight have generated such confusion. 

The num
ber, size and pattern of distribution of spines on urohyal, cleithra and 

posterior basipterygial processes together w
ith the m

eristics and m
orphom

etrics help in 

identifying the larvae belonging to different species.  The spines on cleithra m
ay be 
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absent in som
e species.  P

osterior basypterygial process reach upto the level of 

ascending loop of the intestinal coil and curves dorsalw
ards w

hich is the typical 

E
ngyprosopon character or ends straight in a spine. 

15 species of adults are reported from
 the Indo-Pacific (N

orm
an, 1934) and five 

species from
 Japan (A

m
aoka, 1969), of w

hich tw
o species are com

m
on. 

Synopsis to species 

1. 
S

pines present 

1.1. 
O

n urohyal, cleithra and posterior basipterygial  

P
rocesses …

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

4  

1.2. 
O

n urohyal and posterior basipterygial process ...........5 

2. 
S

pines absent 

2.1. 
O

n cleithra 
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
5 

3.1. 
The distal end of the posterior basipterygial  

process ends in spine …
…

…
…

…
…

…
…

…
…

…
…

…
 

4.4&
6.3 

3.2. 
The distal end of the posterior basipterygial  

process curves dorsalw
ards and anteriorw

ards  

below
 the intestinal loop ............ 

 
 

 
E

xcept above 

3.3. 
The spines on the right and left ram

us  

do not juxtapose ....  
 

 
 

 
4.4 

4.1. 
S

pines on urohyal 20-42, cleithra3-9 and posterior  

basipterygial processes 20-49 .......  
 

 
6.1. Fig. 34a 

4.2. 
S

pines on urohyal 9-19, cleithra 1-6 and posterior  

basipterygial processes 8-27 ........................ 
 

6.2. Fig. 35a 

4.3. 
S

pines on urohyal 6-29, cleithra 1-10 and posterior  

basipterygial processes 5-26 ........................ 
 

7.1. Fig. 36a 

4.4. 
S

pines on urohyal 2-24, cleithra 2-9 and posterior  

basipterygial processes 2/2- 11/11 w
hich end in spine 7.2. Fig. 37a 

5.1       S
pines on urohyal 20-36, cleithra - o -   and   

posterior basipterygia processes 14-26 ...................... 8.5. Fig. 38a 

5.2. 
S

pines on urohyal 5-19, cleithra absent and  

posterior basipterygial processes 4-16 ....................... 8.6. Fig. 39a 

5.3. 
S

pines on urohyal 9-28, cleithra absent and posterior  
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basipterygial processes 6-20 and ends in spine. 
6.3. Fig. 40a 

6.1.  
C

audal form
ation stage prior to flexion stage ........... 

8.1 

6.2. 
P

terygiophores of the m
edian fin rays  

differentiate early....... 
 

 
 

 
8.2 

6.3. 
Fin rays differentiate very late .................. 

 
8.7 

7.1. 
Brow

nish black stellate pigm
ents over  

the w
hole body 

 
 

 
 

 
8.3 

7.2. 
A

 diverticulam
 hanging dow

n from
 the urohyal  

region (urohyal appendage) w
ith pigm

ents at its  

base in early stages ................. 
 

 
 

8.4 

8.1. 
D

orsal fin rays (69)74-88, anal fin rays (52)57-65;  
Fig.34 (from

 

vertebrae from
 10+(23-26) _ E

. cocosensis (B
leeker)  Lalitham

bika D
evi, 1986) 

8.2. 
D

orsal fin rays 81-83 (90),  anal fin rays 53-59(67) ;  
Fig. 35 (from

 

vertebrae 10+(24-26) ....... E
. latifrons  (R

egan)  
Lalitham

bika D
evi,1986) 

8.3. 
D

orsal fin rays (78)80-87,  anal fin rays 58-62;  
Fig. 36 (from

 

vertebrae 10+(24-25) ....... E
. m

ogkii (B
leeker)  

Lalitham
bika D

evi,1986) 

8.4 
D

orsal fin rays 78-95, anal fin rays 56-73 ; 
 

Fig. 37 (from
 

vertebrae 10+(23-25) ....... E
. grandisquam

is  
 

Lalitham
bika D

evi,1986) 

(Tem
m

inck and S
chlegel) 

 

8.5      D
orsal fin rays 81-91, anal fin rays 57-70 ; 

 
Fig. 38 (from

 

vertebrae 10+(24-26) ....... E
. sechellensis (R

egan) 
Lalitham

bika D
evi,1986) 

8.6      D
orsal fin rays 83-96, anal fin rays 52-74 ; 

 
Fig. 39 (from

 

vertebrae 10+(25-27) ....... E
.m

ultisquam
a (A

m
aoka) 

Lalitham
bika D

evi,1986) 

8.7      D
orsal fin rays 78-94, anal fin rays 62-70 ; 

 
Fig. 40 (from

 

vertebrae 10+(25-26) ....... E
. xenandrus (G

ilbert) 
Lalitham

bika D
evi,1986) 
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Fig. 34 – Larva of E
ngyprosopon cocosensis, 12.9 m

m
 S

L,  
                from

 Lalitham
bika D

evi, 1986. 

Fig. 34 A
 – P

attern of distribution of spines on urohyal, cleithra and posterior 
                    basypterygial processes of larvae of E

. cocosensis, 8.1 m
m

 S
L. 
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Fig.  35 – Larva of E
. latifrons, 6.6 m

m
 S

L, Lalitham
bika D

evi, 1986. 

Fig. 35 A
 - P

attern of distribution of spines on urohyal, cleithra and posterior   
                   basypterygial processes of larvae of E

. latifrons, 6.7 m
m

 SL. 
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Fig. 36 – Larva of E
. m

ogkii, 9.4 m
m

 S
L, from

 Lalitham
bika D

evi, 1986. 

Fig. 36 A
 - P

attern of distribution of spines on urohyal, cleithra and posterior   
                    basypterygial processes of larvae of E

. m
ogkii, 5.3 m

m
 S

L. 
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Fig. 37 – Larva of E
. grandisquam

is, 8.8 m
m

 S
L, from

 Lalitham
bika D

evi, 1986. 

Fig. 37 A
 – P

attern of distribution of spines on urohyal, cleithra and posterior  
        basipterygial processes of larva of E

. grandisquam
is, 9.3 m

m
 SL. 
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Fig. 38 – Larva of E
. sechellensis, 9.3 m

m
 S

L, from
 Lalitham

bika D
evi, 1986. 

Fig. 38 A
 - P

attern of distribution of spines on urohyal, cleithra and posterior   
                    basypterygial processes of larvae of E

. sechellensis, 9.3 m
m

 S
L. 
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Fig. 39 – Larva of E
. m

ultisquam
a, 5.8 m

m
 S

L, from
 Lalitham

bika D
evi, 1986. 

Fig.  39 A
 - P

attern of distribution of spines on urohyal, cleithra and posterior  
                     basypterygial processes of larvae of E

. m
ultisquam

a, 5.2 m
m

 S
L. 



22

Fig.  40 – Larva of E. xenandrus, 15.8 m
m

 from
 Lalitham

bika D
evi, 1986. 

Fig. 40 A
 - P

attern of distribution of spines on urohyal, cleithra and posterior  basypterygial  
        processes of larvae of E

. xenandrus, 11.7 m
m

 S
L. 

G
enus

B
othus, R

afinesque 
The larval body m

ostly oval in shape, the posterior basipterygial process long and 

extend beyond the m
id level of the intestinal loop reaching to the anus; the distal ends of 

basipterygial processes curve dorsalw
ards and anteriorw

ards below
 the intestinal loop, 

spines are totally absent on cleithra, urohyal  and basipterygial processes; elongated 2
nd

dorsal 
fin 

ray 
prom

inent 
only 

in 
early 

stages, 
presence 

of 
an 

elongated 
and 

asym
m

etrical left pelvic fin radial w
ith elongated rays, the anterior three of w

hich placed 
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in advance of the right fin.  Intestinal loop not com
pact.  The cartilaginous structure w

ith 

m
inute prom

inences im
parting a pitted appearance. 

Preflexion stages of B
othus have a  m

elanistic blotch near the the tip of the 

notochord; later larval stages unpigm
ented, except in transform

ing specim
ens of som

e 

species, B
. m

yriaster (A
m

oaka, 1964) and B
. m

ancus becam
e heavily spotted over the 

body and fins (A
hlstrom

 et al., 1984). 

S
even species of adults are reported from

 the Indo-Pacific region by N
orm

an 

(1934) and 3 species from
 the Japanese w

aters (Am
aoka, 1969) w

hich are sim
ilar to 

those of N
orm

an. 

Synopsis to species 
1. 

D
eeply ovate body ...................................................... 2 

2. 
Teeth 

2.1. 
Jaw

s carry sm
all teeth ................................................. 4 

2.2. 
Jaw

s devoid of teeth .................................................  
5.2 

3. 
Late developm

ent of fin rays and pelvic fin ...............  4.2 

4. 
S

w
im

 bladder 

4.1. 
S

w
im

 bladder sm
aller than the eye diam

eter ............   5.1 

4.2. 
S

w
im

 bladder larger than the eye diam
eter ............... 

5.3 

5.1. 
D

orsal fin rays 86-92 (95), anal fin rays 62-71; 

vertebrae 10+(26-29) ........ B
. m

yriaster  
 

Figs. 41a, b (from
 

(Tem
m

inck and S
chlegel) 

 
 

 
 

Lalitham
bika D

evi,1986) 

5.2. 
D

orsal fin rays 96-103, anal fin rays 74-81,  
 

Fig.42 (from
 

 
vertebrae10+(29-30) ... B

. m
ancus (B

roussonet) 
Lalitham

bika D
evi,1986) 

5.3. 
D

orsal fin rays 85-98,anal fin rays (64) 66-77,   
Fig. 43 (from

 

 
vertebrae 10+(27-32) __  B

. pantherinus (R
uppell) 

Lalitham
bika D

evi,1986) 
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Fig.  41  - Larva of B
othus m

yriaster, 4.2 m
m

 N
L, from

 Lalitham
bika D

evi, 1986. 

Fig.  41 A – Larva of B
othus m

yriaster, 13.0 m
m

 S
L, from

 Fukui, 1997. 
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Fig.  42 – Larva of B
. m

ancus, 18.9 m
m

 S
L, from

 Fukui, 1997. 

Fig. 43 – Larva of B. pantherinus, 15.6 m
m

 SL, from
 Lalitham

bika D
evi, 1986. 

G
enus G

ram
m

atobothus, N
orm

an 
B

ody oval; anterior 3 dorsal fin rays (2-4) elongated during the m
etam

orphosing 

stage, of w
hich the 3

rd one the longest; in early stages only the 2
nd ray elongated; spines 

present 
on 

the 
urohyal 

and 
posterior 

basipterygial 
processes 

in 
larvae 

nearing 

m
etam

orphosis. 

Three species of adults are reported from
 the Indo-P

acific region (N
orm

an, 1934). 

     
D

orsal fin rays 77-86, anal fin rays 61-69;  

Vertebrae 10+27 .,,. G
ram

m
atobothus  

 
 

Fig. 44

polyophthalm
us (Bleeker)   

 
 

 
(from

  Fukui, 1997)  
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Fig. 44 – Larva of G
ram

m
atobothus polyophthalm

us, 27.1 m
m

 SL, from
 Fukui, 1997. 

G
enus A

sterorhom
bus Tanaka 

Lancet - shaped larval body, absence of spines on urohyal, cleithra and posterior 

basipterygial processes; posterior basipterygial processes extending only up to the 

m
iddle of intestinal coil; short but asym

m
etrical left pelvic fin radial and rays. 2

nd dorsal 

ray long and stout.  B
row

n pigm
ent spots on the abdom

en over the sw
im

 bladder. 

O
nly a single species of adult reported from

 Japanese w
aters by A

m
aoka (1969) 

 
D

orsal fin rays 80-90, anal fin rays 60-63,  
 

 

V
ertebrae 10+(25-26) ........ A

. interm
edius  

Fig. 45 (From
  

(B
leeker) 

 
 

 
 

 
Lalitham

bikaD
evi, (1986) 
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Fig.  45 – Larva of A
sterorhom

bus interm
edius, 7.8 m

m
 S

L, from
 Lalitham

bika  D
evi,  

                 1986. 

G
enus Psettina H

ubbs
P

resence 
of 

pigm
ented 

urohyal 
appendage 

in 
early 

stages 
 

w
hich 

gets 

progressively reduced  during flexion stages; the spines on urohyal and posterior 

basipterygial processes and the absence of spines on cleithra ; the spines late to appear 

and  restricted to proxim
al half of the posterior basipterygial processes, the distal half 

being devoid of spines. 

U
sually have m

elanophores above the brain, ventrally on the gut, above the sw
im

 

bladder (gas bladder, A
hlstrom

 et al., 1984) in series along the dorsal and ventral m
id 

lines, and along the horizontal septum
. 

Three species of adults are reported from
 the Indo-P

acific (N
orm

an, 1934) and 

three species from
 Japanese w

aters (A
m

aoka, 1969) of w
hich one species is com

m
on. 

Synopsis to species 
1.1. 

S
pinules near the baseosts along the dorsal and  

ventral body w
all as w

ell as the rays .................  
2.1 

1.2. 
S

pinules absent ...............................................  
2.2 

2.1. 
D

orsal fin rays 80-95, anal fin rays 68-70(75) ;   
Fig. 46 (from

 

vertebrae 10+(26-30)   …
…

P
. iijim

ae  
 

Lalitham
bika D

evi, 1989) 

(Jordan and S
tarks)  
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2.2.1. D
orsal fin rays 76-82, anal fin rays 58-66 ; 

 
Fig.  47 (from

 vertebrae 
10+(24-

27)  …
…

.P
. brevirictis (A

lcock) 
 

Lalitham
bika D

evi, 1986) 

2.2.2. D
orsal fin rays 86-92, anal fin rays 68-71 ; 

 
Fig.  48 (from

 

 
vertebrae 10+(26-29)  …

…
P

. hainanensis, W
u    P

ertseva-O
stroum

ova, 1965)                      

2.2.3. D
orsal fin rays 89-103, anal fin rays 69-80 ;  

 
Fig. 49 (from

 

 
vertebrae (9+10)+(28-30) …

P
. gigantea,  A

m
aoka 

Fukui, 1997) 

2.2.4. D
orsal fin rays 89-101, anal fin rays 69-82 ; 

 
Fig.  50 (from

 

 
vertebrae10+(28-30)…

 P
.tosana A

m
aoka 

 
Fukui, 1997). 

Fig. 46 – Larva of P
settina iijim

ae, 19.7 m
m

 S
L, from

 Lalitham
bika D

evi, 1989. 

Fig. 47 – Larva of  P
. brevirictis, 9.5 m

m
 S

L, from
 Lalitham

bika D
evi, 1986. 
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Fig. 48 – Larva of P
. hainanensis, 18.1 m

m
 S

L, from
 P

ertseva-O
stroum

ova, 1965. 
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Fig. 49 – Larva of P
. gigantean, 18.0 m

m
 S

L, from
 Fukui, 1977. 

Fig. 50 – Larva of P. tosana, 23.2 m
m

 SL, from
 Fukui, 1997. 

G
enus A

rnoglossus B
leeker 

Larval body long; elongated dorsal ray at the anterior end of the dorsal fin fold 

very 
prom

inent, 
longer 

than 
that 

found 
in 

other 
genera, 

generally 
elongated 

h 

ornam
ented and persists throughout the larval life ;  spines absent on the urohyal, 

cleithra and posterior basipterygial processes; how
ever, in som

e species spines present 

on discoid scutes (ctenoid scales) in different parts of the body ;  the posterior 

basipterygial processes not extending to the anus ;  left    pelvic fin radial short ; usually 

have m
elanophores above the brain, ventrally on the gut, above the sw

im
 (gas) bladder, 

in series along the dorsal and ventral m
idlines, and along the horizontal septum

 

(A
hlstrom

 et al., 1984). 

16 species of adults from
 the Indo-Pacific (N

orm
an, 1934) and 4 from

  the 

Japanese w
aters (A

m
aoka, 1969). 
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Synopsis to species 

1.1 
B

ody thin, flat long .................................  
 

2.1 

1.2. 
B

ody thin laterally com
pressed com

paratively short.... 4.1 

2.1. 
S

pines absent ........................ 
 

 
 

3 

2.2. 
D

iscoid scutes w
ith circlet  of 9 spines each in  

betw
een the distal ends of the pterygiophores and  

in different parts.................  
 

 
 

5.4 

3. 
E

longated dorsal ray 

3.1. 
Elongated dorsal ray about one tim

e the body  

length and ends  bifurcated ............... 
 

 
5.1 

3.2. 
Tw

o elongated dorsal rays ................ 
 

 
5.3 

3.2. 
E

longated dorsal ray string - like and bears  

6-7 branches ........  
 

 
 

 
6.6 

3.4. 
E

longated dorsal ray w
ith m

elanophores ................ 
6.7 

4.1. 
P

resence of dorsal and anal rays and pelvic  

fin rays from
 very early stages ............. 

 
 

5.2 

4.2. 
Late developm

ent of m
edian fin rays .....  

 
5.3 

4.3. 
The urostyle rem

aining straight even after the  

hypural plates differentiated and also late  

developm
ent of caudal ray. .. 

 
 

 
5.3&

5.4 

5.1. 
Teeth absent  

 
 

 
 

 
6.3 

5.2. 
Teeth present only during preflexion stages ...... 

6.2 

5.3. 
Teeth present but few

 in num
ber ...... 

 
 

6.4 

5.4. 
Teeth present .............. 

 
 

 
 

6.5 

6.1. 
D

orsal fin rays (83) 93-97 (98), anal fin rays 65-74; 
Fig.51  (from

 

vertebrae 10+31 …
..   A

. tapeinosom
a (B

leeker)       Lalitham
bika D

evi, 1986) 

6.2. 
D

orsal fin rays  72-81 (84), anal fin rays 52-67;   
Fig.52  (from

 

vertebrae 10+(26-29)…
…

A
. aspilos aspilos (B

leeker) Lalitham
bika D

evi, 1986) 

6.3. 
D

orsal fin rays 100-103, anal fin rays 78-81;  
 

Fig.53  (from
 

vertebrae 11+(34-36) …
…

...A
. elongatus (W

eber)     Lalitham
bika D

evi, 1986) 

6.4. 
D

orsal fin rays 77-83, anal fin rays 56-63;  
 

Fig.54  (from
 

vertebrae 10+26  …
…

A
. interm

edius (B
leeker)        Lalitham

bika D
evi, 1986) 

6.5. 
D

orsal fin rays (94) 98-101 (106), anal fin rays  
Fig.55  (from

 

(74)76-79(82);vertebrae 10+(32-35)  
 

  Lalitham
bika D

evi, 1986) 
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…
…

A
. im

perialis  (R
afinesque) 

 
 

 

6.6. 
D

orsal fin rays 99-106, anal fin rays 76-83; 
 

Fig.56  (from
 

vertebrae 10+(32-34) …
…

…
.A

. japonicus (H
ubbs)  

Fukui, 1997) 

6.7. 
D

orsal fin rays 90-95, anal fin rays 70-74;  
 

Fig.57  (from
 

vertebrae 10+(30-31) …
…

…
.A

. tenuis  (G
unther) 

Am
aoka,  1974) 

Fig.  51 – Larva of A
rnoglossus tapeinosom

a, 16.5 m
m

 S
L, from

 Lalitham
bika D

evi,  
                 1986. 
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Fig.  52 – Larva of A
. aspilos, 7.5 m

m
 N

L, flexion stage, from
 Lalitham

bika D
evi, 1986. 

Fig. 53 – Larva of A
. elongatus, 8.8 m

m
 S

L, from
 Lalitham

bika D
evi, 1986. 
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Fig. 54 – Larva of A
. interm

edius, 5.0 m
m

 N
L, from

 Lalitham
bika D

evi, 1986. 
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Fig.  55 – Larva of A
. im

perialis, 12.2 m
m

 S
L, from

 Lalitham
bika D

evi, 1986. 

Fig.  56 – Larva of A
. japonicus, 34.6 m

m
 S

L, from
 Fukui, 1997. 

Fig. 57 – Larva of A. tenuis, 24.0 m
m

 SL, from
 A

m
aoka, 1974.

G
enus Laeops G

unther 
The larvae w

ith straight ventral body w
all alm

ost parallel to the dorsal body w
all in 

preflexion stage; the intestinal loop directed backw
ards; the rectal portion rem

ains 
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distinct and opens backw
ards; elongated dorsal ray at the anterior end of the dorsal fin 

fold; trailing abdom
en in postflexion stages w

ith the posterior basipterygial processes 

follow
ing the trailing abdom

en up to the anus; liver not m
assive as in other bothids ;  

spineless urohyal, cleithra and basipteygial processes; asym
m

etrical left pelvic fin radial 

w
ith 3 anterior rays lying in advance ;  m

elanistic blotches form
ing an irregular pattern 

over the body and m
edian fins (A

hlstrom
 et al., 1984) 8 or 9 species of adults from

 the 

Indo-P
acific (N

orm
an, 1934) of w

hich 2 species w
ere reported from

 Japanese w
aters by 

A
m

aoka (1969). 

Synopsis to species 

1. 
D

orsal fin rays 85-98, anal fin rays 67-75; 
 

Fig.58 (from
 

vertebrae 11+ 35  …
..L. m

acrophthalm
us Alcock   Lalitham

bika D
evi, 1986) 

2. 
D

orsal fin rays 96-102, anal fin rays 73-81;  
 

Fig.59  (from
 

vertebrae 10+35  …
…

L. guentheri, A
lcock 

 
B

alakrishnan, 1963) 

3. 
D

orsal fin rays 100-106, anal fin rays 82-85; 
 

Fig.60  (from
 

vertebrae 11-12+37.. nigrom
aculatus, V

on B
onde 

Fukui, 1997) 

4.        D
orsal fin rays (103) 105-114, anal fin rays  

 
Fig.61  (from

 

(76) 85-93; vertebrae 11-12+(39-41) 
 

 
Fukui, 1997) 

…
.. L. kitaharae (S

m
ith and P

ope) 
 

Fig. 58 – Larva of Laeops m
acrophthalm

us, 19.0 m
m

 S
L, from

 Lalitham
bika D

evi, 1986. 
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Fig. 59 – Larva of L. guentheri, 18.9 m
m

 S
L, from

 B
alakrishnan, 1963. 

Fig. 60 – Larva of L. nigrom
aculatus, 56.6 m

m
 S

L, from
 Fukui, 1996. 
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Fig.  61 – Larva of L. kitahara, 28.2 m
m

 SL, from
 Fukui, 1997.

G
enus

C
hascanopsetta A

lcock 
The elongate leaf - like body; sm

all subterm
inal m

outh, unlike adults; the urohyal, 

cleithra and posterior basipterygial processes w
ithout spines, elongated ray at the 

anterior end of the dorsal fin w
hich persists till the end of the larval life.  S

hort but 

asym
m

etrical pelvic fin and one left ray in advance of the right. P
re-caudal vertebrae 

m
ore than 10.  The first caudal pterygiophore long but not short and leaf - like. 

Tw
o species of adults from

 the Indo-Pacific region (N
orm

an, 1934) of w
hich one 

species from
 Japanese w

aters (A
m

aoka, 1969). 

Synopsis to species 

1. 
D

orsal fin rays 112-127, anal fin rays 78-88;  
 

Fig.62 (from
 

vertebrae16- 18+(37-41)…
 C

.lugubris  (A
lcock)            Lalitham

bika D
evi, 1986) 

2. 
D

orsal fin rays 124-130, anal fin rays 93-98;  
 

Fig. 63 (from
 

vertebrae 15-17 +(42-44) . C
. m

icrognathus 
 

Fukui, 1997) 

 
(A

m
aoka) 
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Fig.  62 – Larva of C
hascanopsetta lugubris, 37.0 m

m
 S

L, from
 Lalitham

bika D
evi,  

                 1986. 

Fig.  63 -  Larva of C
. m

icrognathus, 10.8 m
m

 S
L, from

 Fukui, 1997. 
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