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THE FISHES OF INDIA. 
) 

+ 
+) 

CLASS PISCES. 

Vertebrate animals which are, as a rule, exclusively adapted for an aquatic life, and have their 
extremities modified into fins. Respiring, almost invariably, solely by means of gills:* possessing a heart 
with only two cavities, and being cold-blooded. They are scaleless, partially or wholly scaled, the scales being 
sometimes in the form of osseous plates. 

SYNOPSIS OF SUB-CLASSES. 

I. TeLeostei or Exevranrosrancuit. Skeleton osseous. Brain distinct. Skull possessing cranial bones. 
Vertebree completely separated, and the posterior extremity of the vertebral column bony, or having bony plates. 
Branchiz free, and the water discharged through a single aperture on either side, protected by a bony gill-cover 
or opercle: branchiostegal rays present. A non-contractile bulbus arteriosus, having a pair of valves at its 
commencement. 

I. Cuonprorreryeit or Hnasmoprancuit. Skeleton cartilaginous. Brain distinct. Skull without 
cranial sutures. Gills pouch-like, and attached by their outer edge to the skin, whilst an intervening gill-opening 
exists between each. No gill-cover. Bulbus arteriosus contractile, and haying three rows of valves at its com- 
mencement. 

SYNOPSIS OF ORDERS AMONGST THE TELEOSTEI. 

I. AcantHopreryait. A portion of the dorsal, anal, and ventral fins unarticulated, forming spines. Air- 
vessel, when present, completely closed, not possessing a pneumatic duct. 

I]. Anacanruint. All the rays of the vertical and ventral fins articulated; the latter, when present, being 
jugular and thoracic. y ; 

IU. Puysostomr. All the fin rays articulated, with the exception of the first in the dorsal and pectoral 
which sometimes are more or less ossified. Ventral fins, when present, abdominal and spineless. Air-vessel, if 
existing, having a pneumatic duct (except in Scombresocide). 

TV. Lorxosrancum. Fishes possessing a dermal segmental skeleton, with the opercular pieces reduced 
to a single plate. Gill-openings small. Gills consisting of small rounded tufts, attached to the branchial arches. 
Muscular system very slightly developed. Snout produced: mouth terminal, but small. Teeth absent. Air- 
vessel stated to be destitute of a pneumatic duct. 

VY. Precrocnarni. Fishes with the bones of the head completely ossified, whilst those in the remainder 
of the body are incompletely so: vertebrae few. Gill-openings small, situated in front of the pectoral fins. Gills 
pectinate. Head generally large. Mouth narrow: the bones of the upper jaw mostly united, sometimes produced 
into the form of a beak. Teeth in the jaws absent or present. There may be a single soft-rayed dorsal fin, 
belonging to the caudal portion of the vertebral column, and situated opposite the anal: in some a rudimental 
spinous dorsal is also present : ventrals when existing, have the form of spines. Skin either smooth, with rough 
scales, or ossified in the form of plates or spines. Air-vessel destitute of a pneumatic duct. 

Geographical distribution. The Acanthopterygian Fishes do not exist in any numbers in the inland 
fresh-waters of India, being mostly confined to either within, or but a short distance removed from tidal 

* Certain fish as the Labyrinthici and Ophiocephalide can live in water even with a bandage fastened round their gills, entirely 
preventing their use for respiratory purposes, provided they can obtain direct access to atmospheric air. Such a proceeding would however 
be fatal to the majority of fishes, thus showing that some forms possess means of depurating their blood which are not present to all. 

+ There are some genera in which the fins can hardly be said to possess any true spines as amongst the Trachinidew, Aulostoma- 
tide, Trachinide, &c. 
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) TELEOSTEI, 

influence, or above the sea level. The larger the river, the greater is the probability of their extending their 
range up it. The hard rayed fishes captured in the fresh waters, mostly belong to one of the following genera. 
Lates, Ambassis, Nandus, Badis, Pristolepis, Sciena, Equula, Gobius and allied genera, Mugil, members of the 
Labyrinthiform and Ophiocephaloid families, as well as the spined eels, and the Htropli. 

SYNOPSIS OF FAMILIES AMONGST THE ACANTHOPTERYGII.* 

First Group—Perciformes. 

Body elevated or oblong, not elongate. No superbranchial organ. Spinous dorsal well developed, the 
soft dorsal similar to the soft anal: ventrals thoracic, 1/4 or 1/5.; Vent remote from the end of the tail, and 
posterior to the ventral fins. No prominent anal papilla. 

1. Percide. Preopercle not articulated with the orbit. Neither molars nor cutting teeth. Vertical 
fins generally scaleless. Lateral line almost invariably present and uninterrupted. t 

2. Squamipinnes. Preopercle not articulated with the orbit. Body mostly elevated and compressed. 
Neither molars nor cutting teeth, setiform ones may exist in the jaws, or villiform ones on the palate. Vertical 
fins scaled. Lateral line uninterrupted. 

3. Mullide. Preopercle not articulated with the orbit. Teeth feeble, jaws and palate variously armed 
or edentulous. Two long and stiff barbels below the chin. 

4. Nandide. Preopercle not articulated with the orbit. Teeth feeble, but dentition more or less 
complete. Lateral line interrupted or absent. 

5. Sparide. Preopercle not articulated with the orbit. Hither rows of cutting or conical teeth in the 
front of the jaws, or a lateral row of molars, or both conjomed. 

6. Cirrhitide. Preopercle not articulated with the orbit. Neither cutting nor molar teeth. Lower 
pectoral rays unbranched. 

Scorpenide. Preopercle articulated with the orbit. Some of the bones of the head armed. 
8. Teuthidide. Hach ventral fin having two spines and three intermediate soft rays. 

Second group—Beryciformes. 

Body oblong or elevated. Head with large, subcutaneous, muciferous cavities. Ventral fins thoracic, 
each with a spine, and less or more than five soft rays. Vent remote from the end of the tail, and posterior to 
the ventral fins, 

9. Berycide as defined for the group. 

Third group—Kurtiformes. 

Body strongly compressed. A single dorsal fin, much less developed than the anal. Vent remote from 
the end of the tail, and posterior to the ventral fins. 

10. Kurtide as defined for the group. 

Fourth group—Polynemiformes. 

Mouth on the lower side of a prominent snout: muciferous system on the head well developed. Two 
rather short dorsal fins: several free and articulated filaments below each pectoral. Scales more or less 
covering the vertical fins. Vent remote from the end of the tail, and posterior to the ventral fins. 

11. Polynenude as defined for the group. 

Fifth group—Scieniformes. 

Muciferous system on the head well developed. The second dorsal fin much more developed than the 
first, or the anal: no pectoral filaments. Vent remote from the end of the tail, and posterior to the ventral 
fins. 

12. Scienide as defined for the group. 

Sixth group—Xiphiiformes. 

The upper jaw produced into a long, sword-like process. Vent remote from the end of the tail, and 
posterior to the ventral fins. 

13. Xiphiide as defined for the group. 

* This synopsis of the Families of Acanthopterygian fishes existing in India, is taken, with as slight alterations as possible, from 
the elaborate one in the British Museum Catalogue of Fish, Vol. iii, Appendix. By adhering to this, it has been considered, that 
reference to the specimens in the national collectioa would be facilitated. i r Ars 

+ There are exceptions; thus in some genera amongst the Scorpenide, the rays are rudimentary, and in Teuthidide the ventral 
fin has 2/3. 

t For exceptions, see Genus Ambassis, also Poey has recorded from Cuba a Genus nearly allied to Lutionus, but which, 
amongst other things, is distinguished by having an interrupted lateral line. 



FAMILIES OF ACANTHOPTERYGILI. Qo 

Seventh group—Trichiuriformes. 

Body band-like and compressed. Cleft of mouth deep. Teeth in jaws and palate, several being strong 
and conical. Dorsal and anal fins many rayed: ventrals, when present, in the form of a pair of scales: 
caudal absent or forked. Vent remote from the end of the tail, and posterior to the ventral fins when such 
are present. 

14. Trichiuride, as defined for the group. 

Highth group—Cotto-scombriformes. 

Dorsal fins placed close together or continuous, having fewer spines than rays, or the spinous portion 
may be modified into tentacles, detached spines, or a suctorial disk: anal similar to the soft dorsal, sometimes 
both fins are modified posteriorly into finlets: ventrals, when present, jugular or thoracic, never forming a 
sucker. No prominent anal papilla. Vent remote from the end of the tail, and posterior to the ventral fins, 
when such are present. 

15. Acanthuride. A single dorsal fin with less spines than rays. One or more.bony spines on either 
side of the tail in the adult. 

16. Carangide. Preopercle not articulated with the orbit. Body oblong, elevated, or subcylindrical 
and compressed. Teeth, when present, villiform or conical. Spinous portion of the dorsal fin sometimes rudi- 
mentary: the posterior rays of the dorsal and anal, may consist of detached finlets: ventrals, when present, 
thoracic. Wertebrae 10/14 (Naucrates 10/16). 

17. Stromateide. Preopercle not articulated with the orbit. Body oblong, and compressed. Barbed 
teeth extend into the cesophagus. One long dorsal fin without any distinct spinous portion. Vertebre exceed 
10/14. 

18. Coryphcenide. Preopercle not articulated with the orbit. Body oblong or elevated, and compressed. 
No teeth in the cesophagus. One long dorsal fin without any distinct spinous portion. Vertebre exceed 10/14. 

19. Nomeide. Preopercle not articulated with the orbit. Body oblong, more or less compressed. Two 
dorsal fins, the spinous sometimes continuous with the soft portion, finlets occasionally present: anal spines 
mostly indistinct: caudal forked. Scales cycloid, of moderate or small size. Vertebrae exceed 10/14. 

20. Scombride. Preopercle not articulated with the orbit. Body oblong, or slightly elongated and 
compressed. Two dorsal fins, the first being sometimes modified into free spines, or an adhesive disk, whilst the 
posterior dorsal and anal rays may be in the form of finlets. Scales, if present, small. 

21. Trachinide. Preopercle not articulated with the orbit. Body low and more or less elongated. 
One or two dorsal fins. Vertebree exceed 10/14. 

22. Batrachide. Preopercle not articulated with the orbit. Body low, and more or less elongated. 
First dorsal fin consisting of a few free spines: ventrals jugular 1/2. 

23. Pediculati. Preopercle not articulated with the orbit. The spinous dorsal, when present, composed 
of a few isolated spines which may be modified into tentacles: carpal bones forming a sort of arm for the 
pectoral fin: ventrals, when present, jugular, having four or five rays. 

24. Cottide. Preopercle articulated with the orbit. Body more or less elongated. Some of the bones 
of the head usually armed, Pectoral fins with, or without filamentous appendages: ventrals thoracic. Body 
scaleless, scaled, or with a single row of plate-like scales. 

25. Cataphracti. Preopercle articulated with the orbit. Head and body, more or less angular, 
~ cuirassed with plates, or keeled scales covering the body. 

Ninth group—Gobiiformes, 

Spinous dorsal short and composed of flexible spines, the soft dorsal and anal being of equal extent: 
ventrals when present, thoracic or jugular, having 1/5 or 1/4. A prominent anal papilla. Vent remote from 
the end of the tail, and posterior to the ventral fins when such are present. 

26. Gobiide. Preopercle not articulated with the orbit. Ventrals either united so as to form a disk, 
or else placed close together: anal spines may be absent. 

27. Callionymide. Preopercle not articulated with the orbit. Two dorsal fins, the first with from four 
to six flexible spines: ventrals wide apart. 

Tenth group—Bleniiformes. 

Body elongated and more or less cylindrical. Spinous portion of dorsal fin when distinct, may be as 
fully or even more developed than the soft part: anal more or less elongated : ventrals, if present, thoracic 
or jugular: caudal, when present, sometimes sub-truncated or rounded. Vent remote from the end of the 
tail, and posterior to the ventral fins when such are present. 

28. Blenniide. Preopercle not articulated with the orbit. Ventral fins when present, jugular: anal 
spines few, or absent. Often a prominent anal papilla. 

29. Rhynchobdellide. Body eel-like. Anterior portion of the dorsal fin consisting of numerous free 
spines: ventrals absent. No prominent anal papilla. 

B 2 



4 TELEOSTEI. 

Eleventh group—Mugiliformes. 

Two distinct dorsal fins, the anterior short, or similar to the posterior: ventrals well developed, abdo- 
minal, 1/5. Vent remote from the end of the tail and posterior to the ventral fins. 

30. Sphyreenide. Body elongate, sub-cylindrical. Teeth large and cutting. Vertebree 24. 
31. Atherinide. Body more or less elongated, and somewhat sub-cylindrical. Dentition feeble, or 

moderate. Vertebre usually exceeding 10/14. 
32. Mugilide. Body more or less elongated, and somewhat sub-cylindrical. Dentition feeble. First 

dorsal fin consisting of four stiff spmes. Vertebree 24. 

Twelfth group—Gasterosteiformes. 

The spinous dorsal, when present, short or formed of isolated spines: ventrals abdominal* sometimes 
aan ecy developed. Vent remote from the end of the tail, and posterior to the ventral fins, when they are 
present. 

33. Aulostomateide. Anterior bones of the head forming a tube having a small mouth at its extremity. 
Ventral fins with six rays. 

34, Centriscide. Anterior bones of the head forming a tube having a small mouth at its extremity. 
Two dorsal fins, the first short, the soft and the anal of moderate extent: ventrals imperfectly developed. 

Thirteenth group—Channiformes, 

Body elongate. No labyrinthiform superbranchial organ, but a bony prominence on the epitympanic 
bone. Dorsal and anal fins long, all destitute of spines. Vent remote from the end of the tail, and posterior 
to the ventral fins, when such are present. 

35. Ophiocephalide. Ventral fins present, or absent. 

Fourteenth group—Labyrinthibranchii. 

Body compressed, oblong or elevated. A labyrinthiform superbranchial organ arising from the bran- 
chial arches, and employed for respiratory purposes. Vent remote from the end of the tail, and posterior to 
the ventral fins. 

36. Labyrinthici. Dorsal and anal spines present, and often numerous. 

Fifteenth group—Trachypteriformes. 

Body elongate and strongly compressed. Skeleton soft. Dentition feeble. Anal fin absent: caudal 
not in the longitudinal axis of the fish, or else rudimentary : ventrals thoracic. 

37. Trachypteride as defined for the group. 

Sixteenth group—Labriformes. 

Body oblong, elongated, or elevated and compressed. The lower pharyngeal bones coalesced along the 
median line, and with or without a median longitudinal suture. A single dorsal fin, the number of spines 
and rays being nearly equal: soft anal similar to the soft dorsal: ventrals 1/5, thoracic. 

38. Pomacentride. Bones of the head may be armed, or smooth. Scales ctenoid. 
39. Labride. Scales cycloid. 

* Dr. Giinther observes that in the Aulostomateide “the ventrals have an abdominal position in consequence of the prolongation 
of the pubic bones, which are attached to the humeral arch.” In the Centriscide, on the contrary, we find the “ventral fins truly 
abdominal, imperfectly developed.” 



GENERA OF PERCIDZ. 5 

Famity, I—-PERCID. 
Percoidei, pt., Scicenoidei, pt., et Menides, pt., Cuv.: Percide, pt., Theraponide, pt., Hemulonide, pt., 

a ae Percide, pt., et Pristipomatide, pt., Ginther, Catal., and Percide, Fische d. Sudsee: Ambassoidei, 
pt. Bleeker. 

Branchiostegals from five to seven: pseudobranchie present. Form of body generally oblong, and not 
elongated. Muciferous system of head rudimentary, or but slightly developed. Hyes lateral. No super- 
branchial organ. Preopercle entire or serrated: cheeks not cuirassed. Mouth in front of snout, having a 
lateral cleft, occasionally on the lower side: moderately or in some cases very protractile. Teeth in the jaws 
villiform, with or without canines, present or absent on the vomer, and palatines. Anterior portion of the 
dorsal fin spinous: ventrals thoracic, 1/5 or sometimes 1/4. Scales ctenoid or cycloid. Lateral line when 
present continuous, (except in some species of Ambassis.) Air-vessel usually present and more or less simple. 
Pyloric appendages in varying numbers. 

SYNOPSIS OF INDIAN GENERA. 

First group—Percina. 

Form of body oblong. Opercles strongly denticulated or armed. Cleft of mouth rather oblique. Two 
dorsal fins: three anal spines. Scales of moderate size, usually ctenoid. Pyloric appendages few. 

1. ates. Branchiostegals seven. Preorbital and opercle serrated, the latter denticulated at its angle. 
Villiform teeth on jaws, vomer, and palate. 

Second group—Serranina. 

Form of body oblong, sometimes elevated. Opercles serrated or armed. Cleft of mouth rather oblique. 
One, or more rarely two dorsal fins. 

2. Cromileptes. Branchiostegals seven. Opercles armed. Fine teeth in jaws, vomer, and palate, without 
canines. A single elevated dorsal fin: three anal spines. Scales small, cycloid. 

3. Serranus. Branchiostegals seven. Opercles armed. Villiform teeth in jaws, yomer, and palate: 
canines present. A single dorsal fin: three anal spines. Scales small, cycloid or ctenoid. 

4, Variola. Branchiostegals seven. Opercles armed. Villiform teeth in jaws, vomer, and palate: 
canines present: lateral conical teeth in lower jaw. A single dorsal fin: three anal spines: caudal deeply 
forked. Scales small, ctenoid. 

5. Anthias. Branchiostegals seven. Opercles armed. Villiform teeth in jaws, vomer, and palate: 
canines present. A single dorsal fin: three anal spines: caudal deeply forked. Scales of moderate size. 

6. Grammistes. Branchiostegals seven. Opercle spinate. Villiform teeth in jaws, vomer, and palate. 
Two dorsal fins: no anal spines. Scales minute. 

7. Diploprion. Branchiostegals seven. Opercle spinate: preopercle with a double dentictlated limb. 
Villiform teeth in jaws, vomer, and palate. Two dorsal fins: anal with two spines. Scales small, adherent. 

8. Intianus. Branchiostegals seven. Opercle scarcely spinate: preopercle serrated, and its vertical 
border may be notched to receive an interopercular spinate knob, which is sometimes present. Villiform teeth 
in jaws, vomer, and palate, generally canines in both jaws, and an outer row of conical lateral ones. A single 
dorsal fin: anal with three spines. Caudal more or less emarginate. Ctenoid scales of moderate or small size. 

Third group—Priacanthina. 

Lower jaw prominent. Cleft of mouth almost vertical. Scales ctenoid, small. Czcal pylori few. 

9. Priacanthus as defined in group. 

Fourth group—Apogonina. 

Form of body more or less elevated and compressed. Opercles mostly denticulated or armed. Cleft of 
mouth oblique or even nearly vertical. One or two dorsal fins. 

10. Ambassis. Branchiostegals six. Horizontal limb of preopercle with a double serrated border: 
opercle without a prominent spine. Villiform teeth on the jaws and palate. A recumbent spime anterior to 
the first dorsal fin: three anal spines. Scales of moderate or small size, deciduous. 

11. Apogon. Branchiostegals seven. Preopercle with a double border: serrated or entire. Opercle 
spinate. Villiform teeth in jaws, vomer, and palate. Two anal spines. Scales large, deciduous. 

12. Cheilodipterus. Branchiostegals seven. Preopercle with an inner ridge, and sometimes with a 
double serrature : opercle notspinate. Canines, also villiform teeth in the jaws and palatines. Two anal spines. 
Scales large, deciduous. 

Fifth group—Grystina. 

Body oblong or elevated. Opercles entire, or variously serrated. Cleft of mouth more or less oblique. 
One or two dorsal fins. 



6 ACANTHOPTERY GIL. 

138. Dules. Branchiostegals six. Preopercle serrated: opercle spinate. Villiform teeth in jaws, vomer, 
and palate. A single dorsal fin, ‘deeply notched between the ninth and tenth spines: three anal spines. Scales 
etenoid and of moderate size. 

Sixth group—Theraponina, 

Branchiostegals six. Opercle spinate: preopercle serrated. Cleft of mouth somewhat oblique. Dorsal 
fin single, but more or less notched: three anal spines. Air-vessel divided by a constriction into an anterior 
and posterior portion. 

14. Therapon. Teeth villiform in jaws, deciduous on vomer and ‘palate. 
15. Datnia. Teeth villiform in jaws, palate edentulous. Snout rather produced. 
16. Helotes. Palate edentulous, teeth in the outer row in the jaws having a small lobe on either side. 

Seventh group—Pristipomatina. 

Branchiostegals from five to seven. Preopercle serrated or entire. Mouth moderately protractile. 
Teeth in the jaws. Three anal spines. Air-vessel destitute of any constriction. 

17. Pristipoma. Branchiostegals seven. Opercle with indistinct points: preopercle serrated. Cleft 
of mouth horizontal: a median groove along the under surface of the lower jaw. Dorsal fin single, but often 
with a deep cleft between the last two spines. 

18. Hapalogenys. Branchiostegals six or seven. Preopercle serrated: opercle with short points: 
barbel-like papillae on the mandible. Villiform teeth in jaws, vomer, and palate, with an outer enlarged row in 
the former. Spinous dorsal low, and deeply cleft: anal with three spines. Fins covered with fine scales. 

19. Diagramma. Branchiostegals six or seven. Preopercle serrated. Mouth small: lips thick: pores 
on the under surface of the lower jaw, but no median groove. A single dorsal fin. 

20. Lobotes. Branchiostegals six. Upper profile of the head concave. Preopercle serrated. Lower 
jaw the longer. A single dorsal fin. 

21. Scolopsides. Branchiostegals five. Preopercle serrated. A backwardly-directed spine on the 
infraorbital ring of bones: opercle with a weak spine. A single dorsal fin. . 

22. Dentew. Branchiostegals six. Preorbital high. Preopercle entire. Generally strong canines. 
More than three rows of scales on the preopercle. A single dorsal fin. Air-vessel notched posteriorly. ° 

23. Synagris. Branchiostegals six. Preorbital high. Preopercle serrated, or entire. Canines, not 
very strong, at least in the upper jaw. Three rows of scales on the preopercle. A single dorsal fin. 

24. Pentapus. Branchiostegals six. Preorbital low. Preopercle entire. Generally strong canines. 
Three or more rows of scales on preopercle. A single dorsal fin. 

25. Smaris. Branchiostegals six. Preopercle entire. WVomer edentulous. Mouth protractile. A single 
dorsal fin. 

26. Odontonectes. Branchiostegals six. Preopercle serrated. Villiform teeth in jaws, vomer, and 
palatines. A single dorsal fin. 

27. Cwesio. Branchiostegals six or seven. Preopercle entire or finely serrated. Palate edentulous. 
A single dorsal fin. D 

Eighth group—Gerrina. 

Branchiostegals six. Body elevated or oblong. Preopercle serrated or entire. Mouth very protractile. 
Villiform teeth in the jaws. A single dorsal fin: three anal spines. Air-vessel simple. 

28. Datnioides. Preopercle serrated: opercle with short spines. A deeply notched dorsal fin: caudal 
rounded. 

29. Gerres. Preopercle mostly entire. Inferior pharyngeal bones united by a suture. Dorsal fin with 
a scaly sheath. Caudal forked. 

Geographical distribution. The Indian Prrctpz are almost entirely marine fishes, if we are to judge 
from the localities where they breed, and the places in which they are most abundant. It is by no means 
uncommon to capture specimens of Lates long distances above tidal influence, but it is unusual to find any of the 
genera Serranus, Lutianus, Therapon, Pristipoma, Lobotes, Datnioides, or Gerres, many miles beyond the reach of 
the tides. The remainder of the genera (excluding Ambassis) are almost entirely marine. Amongst this last 
genus, which is considered by several excellent ichthyologists as forming a distinct family, some are confined to 
salt water, but the majority are spread through the larger rivers and tanks of the plains. 

The colours and tints in fishes vary in different waters, if for instance the latter is opaque or muddy, its 
finny inhabitants will be found darker; whilst, on the other hand, in clear water they are brighter, and generally 
lighter.* Age and season likewise exercise an influence in this respect. Thus the Lutianus marginatus has a 
black lateral blotch in the young which generally, but not invariably, disappears in the adult; the same is seen in 
Cheetodon lunula, Htroplus Suratensis and many other fishes. In some of the Serrani, and sometimes in 

* Dr. Stark (Proc. Zool. Soc. 1833, p. 88) observed that the effect of keeping living fish in fresh water contained in vessels of 
different colours, created a tendency to their assuming the colour of the vessel in which they were kept. In marine forms it has been 
suggested that the depths of the ocean at which some reside may have an effect upon their colours. 
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Pristipoma, Caranz, Osphromenus, &c., vertical bands are found, as a sign that the fish is immature. Lateral 
longitudinal broad bands are frequently modified, two narrow ones taking the place of a single wider one, as seen 
in Cheilodipterus, Diagramma, &c. Likewise in stuffed examples, or in those which have been long macerated in 
spirit, marks which were distinct in the fresh specimen, become more or less obliterated. Irrespective of the 
foregoing, the period intervening between capture and examination, has a considerable bearing upon their 
fugitive colours, as well as whether they have been sodden in water, or kept dry by their captors: for instance, 
if a dark coloured fish is placed in a dry situation, and strips of moist cloth laid over it and kept wet, the portions 
of the body which have not been allowed to dry will be found to be of a lighter tint than those not so treated, 
and this banded appearance which can be so easily produced is indelible. It is by no means uncommon for the 
caudal fin to be white in the young, but black in the adult as in Diagramma nigrum. 

The foregoing brief remarks on the colours of fishes will explain how it is that the descriptions in this 
-work do not always agree with those of other observers. Such discrepancies indeed often merely mean, that 
the colours of the same species of fish may differ in different districts. 

First group—Percina. 

Form of body oblong. Opercles strongly denticulated or armed. Cleft of mouth rather oblique. Two 
dorsal fins: three anal spines. Scales of moderate size. Pyloric appendages few. 

Genus, 1—Larns, Cu. and Val. 

Branchiostegals seven: pseudobranchice. Body oblong and somewhat compressed. Preorbital, and shoulder 
bone serrated: preopercle with strong spines at its angle, and denticulated along its horizontal limb: opercle spinate. 
Teeth villiform on jaws, vomer, and palatine bones, tongue smooth. Two dorsal fins wuited at their bases, the first 

with seven or eight spines, the anal with three: caudal rounded. Scales finely ctenoid, and of moderate size. Cccal 
pylori few. 

Geographical distribution. Mouths of the Nile: from the coasts of Sind throughout the seas of India to 
the Malay Archipelago, China, and Australia. 

Uses. Besides being in most places excellent as food, their air-vessels or sounds are dried, and appear in 
commerce as rough isinglass, much of which is exported from. India to China, and some to Europe. Cantor 
observes that this fish “ yields isinglass in the Straits, but little is collected, partly on account of the comparative 
scarcity of the fish, and partly owimg to the thinness of the air-vessel. That of a large sized fish when dried 
weighs upwards of one ounce.” 

SYNOPSIS OF INDIVIDUAL SPECIES.* 

1. Lates calearifer D 7—8/y 4s, A. 335, L. 1. 60. Colour greyish. Seas of India, China, and Australia. 

1, Lates calcarifer, Plate I, fig. 1. 
Holocentrus calcarifer, Bloch, t. 244. 
Perea calear, Bl. Schn. p. 89. 
Perca pandoomenoo, Russell, Fish. Vizag., ii, p. 23, f. 181. 
Holocentrus heptadactylus, Lacép. iv, pp. 344, 391. 
Coius vacti, Ham. Buch. Fish. Ganges, pp. 86, 369, pl. 16, f. 28. 
Lates nobilis, Cuy. and Val. ii, p. 96, f. 13; Richardson, Ich. China, p. 222; Bleeker, Perc. p. 27; Cantor, 

Catal. Mal. Fish. p. 1; Hageman, Nat. Tyds. Ned. Ind. 1851, p. 348. 
Lates calcarifer, Gimther, Catal. Fish. i, p. 68 & P.Z.S. 1870, p. 824; Day, Fishes of Malabar, p. 2. 
Plectropoma calcarifer, Bleeker, Atl. Ich. Pere. t. xlv, fig. 3. 
Dangara, Sind.; Nuddee-meen or Nair-meen, Mal.; Painnee-meen or Koduwa, Tam.; Pandu kopah or 

Pandu menu, Tel.; Durruah and Bekkut, Ooriah; Begti, Beng.; Nga-tha-dyk, Arrac; Koral, or if large Baor, 
Chittagong ; Todah, Andam.; Cock-uwp of Huropeans. 

B. vil, D. 7—8/z23, P. 17, V. 1/5, A. 385, C. 17, L- 1. 52—60, L. tr. 6—7/13, Cee. pyl. 3. 

Length of head from 3/11 to 1/4, of caudal 1/5 to 1/6, height of body 3/10 to 3/11 of the total length. 
Hyes—diameter 1/5 to 1/6 of the length of the head, from 1 to 14 diameters from end of snout, and 3/4 of a dia- 
meter apart. In the immature the eye is comparatively larger. The maxilla extends to below the posterior 
edge of the orbit. Preorbital and preopercle finely serrated, the latter with an obtuse angle, having a large tooth 
directed backwards, and three smaller but strong denticulations along its lower edge: opercular spine weak. 
Shoulder bone serrated. eeth—yvilliform on jaws, vomer, and palatines. ins—dorsal spines strong, the third 
the highest, equalling about the length of the post-orbital portion of the head, from it they decrease: third anal 
spine longest and strongest, their proportionate lengths varying according to age, thus at four inches long the 

* Although only one species of this Genus has been described from India, it will be necessary here to indicate the mode which 
will be pursued in this work as to the position of each individual in Genera which possess more than one. An excellent method is to 
begin with that form which is most typical : a second plan is to commence with those having the greatest affinity to the preceding Genus 
and finish with those closely allied to the following one, in which case the most typical forms are in the middle: the third and least scien- 
tific is what I propose adopting in order to facilitate reference, it is to place first those possessing the largest number of spines, rays and 
eee and continuing this plan throughout the Genus. Colour will not be adopted for reasons advanced under the next Genus. 
(See page 9.) 
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second spine is 3/4 as long as the third, but at 20 inches it is not above 1/4 so long: pectoral shorter than 
ventral, and rounded: caudal fan-shaped. Air vessel—thin, but furnishes a good isinglass. Colowrs—grey, with 
a dash of green along the back, and silvery on the abdomen: during the monsoon time it has a tinge of purple. 
The immature are usually darker than the adults. 

Having examined Bloch’s typical specimen still at Berlin, I find that it has as he states D. 7/3. 
Deformities in this fish are by no means rare. In one case the last few dorsal rays were deflected to the 

left side of the free portion of the tail, and had there become continuous at their bases with the anal spines, 
which were likewise inserted along the same portion of the fish, whilst the anal rays were in their natural position. 

Itis very remarkable how in fishes which haye died and stiffened with their mouths open, and the opercles 
and branchial rays distended, the appearance of the head becomes much changed, whilst it is difficult, or impos- 
sible to subsequently bring them back to their normal shape. Thus the profile of the head becomes more 
horizontal, whilst the posterior extremity of the maxilla does not reach so far back as when the mouth had been 
naturally closed. 

Habitat.—Seas, backwaters, and mouths of tidal rivers in the East, up which last it often ascends long 
distances to prey upon its weaker neighbours. It is excellent eating when from the vicinity of large rivers. Ii 
salts well, and from it some of the best ‘Tamarind-fish’ is prepared.* 

Second group—Serranina.+ 

Form of body oblong, sometimes elevated. Opercles serrated or armed. Cleft of mouth rather oblique. 
One, or more rarely two, dorsal fins. 

Genus, 2—Cromiuertes, Swans. 

Serranichthys, Bleeker: Lioperea, Gill. 
Branchiostegals seven: pseudobranchice. Body oblong, conypressed. Eyes lateral, of moderate size. Preopercle 

with its vertical limb finely serrated, its horizontal one entire. Opercle with two or three spines. Teeth fine in the 
jaws, vomer, and palate, no canines: internal row in maxilla not fiwed. Dorsal fin elevated, having ten or eleven 
spines, anal with three: caudal rounded. Scales small, eycloid. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Cromitleptes altivelis, D. 193+, A. 5&5, L. rv. 12°. Upper profile of head concave. Covered with 
widely separated, black, white-edged spots. Seas of India to China and beyond. 

* 

The above fish apparently belongs to the group Percina and may be a Lates. Tt is from a figure amongst the beautiful 
collection of coloured drawings made on the Coromandel coast of India by native artists, under the immediate supervision of Sir Walter 
Elliot, K.S.I. of the Madras Civil Service, who has most liberally placed the whole of them at my disposal fur the purpose of this work. 
Ihave had it engraved in order to direct the attention of inquirers in India to it. 

t Bleeker (Revis. des espéc. Ind-Arch. du groupe des Epinephelini, 1873) divides the Epinephelini (Serranini, pt.) as follows:— 
I. Dorsal fin single or but slightly notched. Jaws and opercles scaled. Caudal fin with 15 divided rays. 
A. Forehead, snout and suborbitals scaleless. Jaws with canines, which in the mandibles are both 

anterior and lateral. 
1. Paraserranus, Blkr. Mandible scaleless. Inner row of teeth immoveable. Preopercle with a spine directed backwards. 

Dorsal with 10 spines; dorsal and anal scaleless. Scales of moderate size, ctenoid. 

2. Variola, Swains.=Pseudoserranus, Klunz, Mandible scaleless. Inner row of teeth moveable. Preopercle feebly serrated, 
without any spine. Dorsal with 9 spines: dorsal and anal scaled. Scales very small, ctenoid. 

3. Paracanthistius, Gill=Plectropoma, Gill (Cuv. and Val. ex. parte). Mandible scaled. Inner row of teeth. moveable. 
Preopercle with its lower edge denticulated, the denticulations directed anteriorly. Dorsal with from 6 to 13 spines: dorsal and anal fins 
with scaly bases. Scales very small, ctenoid in the immature. 

____B._Forehead and lower jaw scaled. Inner row of teeth in the jaws moveable: mandibles without lateral 
canines. Dorsal and anal fins scaled. Scales small. : 

1. Epinephelus, Bloch=Cephalopholis, Bl. Schn.; Labroperca, Mycteroperca, Bodianus, Enneacentrus, Petrometopon, Promicrops, 
Schistorus, and Menephorus, Gill; Prospinus, Poey; Priacanthichthys, Day. Teeth on vomer, and palate: canines in the premaxillaries. 
Dorsal with 9 to 11 spines. Scales ctenoid or eycloid. 

: 2. Cromipeltes, Swains.=Serranichthys, Blkr.; Lioperca, Gill. Teeth on yomer, and palate: no canines in the jaws. Dorsal 
with 10 or 11 spines. Profile anteriorly concave. Scales cycloid. 

. 3. Anyperodon, Giinther=Cerna, Bp.? Palate edentulous: no canines in the mandibles. Dorsal with 11 spines. Scales 
ctenoid. 
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1, Cromileptes altivelis, Plate I, fig. 2. 

Serranus altivelis, Cuy. and Val. ii, p. 324, pl. 35; Richards. Ich. China, p. 230; Bleeker, Perc. p. 33; 
Cantor, Catal. p. 10; Giimther, Catal. i, p. 152; Kner, Denks. Ak. Wiss. Wien. xxiv. t. 1, f. 1. 

Cromileptes altivelis, Swains. Fish. ii, p. 201; Bleeker, Atl. Ich. Pere. t. 44, f. 3 & Epinephelini, p. 26. 

TB}, Yably ID) ee Tee Ish, \V5) Wy, IN eB (OL, 17, IL sa, OG) Uy ines Blo} 

Length of head 2/7, of caudal about 1/5, height of body 2/7 of the total length. Hyes—diameter from 
1/5 to 2/11 of the length of head, rather above 1 diameter from the end of snout, and 3/4 of a diameter apart. 
Upper profile of head concave. Mouth elongated and pointed, with the lower jaw much the longer. The 
maxilla reaches to below the last third of the orbit. Vertical limb of preopercle serrated ; its lower limb, also sub- 
and inter-opercles entire. Opercular spines not well developed. eeth—villiform in the jaws, the outer row in 
the maxilla, and inner in mandibles rather larger than the rest. ims—dorsal spines moderately strong, the last 
being slightly longer than those preceding it, but only 2/3 or 3/4 as high as the highest dorsal ray; soft portions 
of dorsal and anal fins angularly rounded, and much elevated: pectoral as long as the head: yentrals reach 
the anus: second anal spine stronger than but not quite so long as the third: caudal fan-shaped. Scales—cycloid, 
about 22 rows between the base of the sixth dorsal spine, and the lateral-lme. Colowrs—head and body greyish 
becoming lighter on the abdomen: fins grey: everywhere covered with round, black, white-edged spots, those 
on the body, dorsal, and caudal fins being the largest. Bleeker observes that the magnitude, and number of the 
spots varies with the size of the specimen. 

Habitat—Seas of India to the Malay Archipelago and China. The specimen figured was taken at the 
Nicobars by the late Dr. Stoliczka. It is about 9 inches in length. Cuv. and Val. type skin has only 10 spines 
as in this case exists in my specimen. 

Genus 3—SzErranus,* Cw. 

Epinephelus, sp. Bloch: Cephalopholis, sp. Bl. Schn.: Paraserranus and Serranichthys, Blkr.: Labroperca, 
Mycteroperca, Bodianus, Enneacentrus, Petrometopon, Pronucrops, Schistorus, and Menephorus, Gill: Prospinus, 
Poey: Priacanthichthys,+ Day. 

Branchiostegals seven: pseudobranchice. Hyes lateral, of moderate size. Preopercle with its vertical limb 
more or less serrated, its horizontal one generally entire, opercle with two or three flat spines. Teeth villiform in the 
jams, vomer, and palate: canines present. Tongue smooth. Dorsal fin single, having from eight to twelve spines: 
anal with three: caudal cut square, obliquely, emarginate, or rounded. Scales small, ctenoid or cycloid. Pyloric 
appendages many, im moderate numbers, or few. 

“ Cayolini and Cuvier have, after repeated examinations, described the smooth Serranus (8S. cabrilla), and 
some other species of this genus as true hermaphrodites, one portion of each lobe of roe consisting of true ova, 
the other part having all the appearance of a perfect milt, and both advancing to maturity simultaneously. A 
structure of a different kind which must be considered as accidental, has been observed by others in the perch, 
mackerel, carp, cod, whiting, and sole. This occasional malformation, to speak in a popular phrase, consists of a 
lobe of hard female roe on one side, and of soft male roe on the other side of the same fish.” 

The colour of these fishes, which varies so extensively in the same species, can hardly be accepted as a 
trustworthy guide for grouping. The form of the preopercle is not invariably identical in every specimen 
of the same species, or even on the opposite sides of a fish: whilst a spine is occasionally present at its angle 
in the immature, becoming more or less absorbed in the adult. The sub- and inter-opercles may be serrated or 
smooth in the same species as observed in Serranus boenack. The fins also alter with age, owing to the spines 
not increasing in length so rapidly as the rays, consequently they may be comparatively shorter in the adult 
than in the young. LHven the rays in the mature fish are found less in their proportionate height to the entire 
length of the specimen, than they are in the immature. The same thine occurs in respect to the anal spines, 
the second is sometimes the longest in the immature but becomes shorter than the third in the mature, and this 
appears to be most frequent when the second spine is the strongest, augmenting in thickness whilst the third 
increases in length. Occasionally there is an excess of one spine and a deficiency of a ray in the dorsal fin, the 
first of the rays haying apparently taken on a spinous character, as is seen more distinctly in some of the 
Srarip#. The numbers of rows of scales is very important amongst these fishes, as so ably pointed out by 
Bleeker, and many a mistake in identification would have been saved, had his plan been adopted, which is to 
give the numbers of transverse rows going to the lateral-lme from both above and below. As an example I 
would point to the Serranus Sonnerati, so easily distinguished when this plan is followed, but apparently so 
difficult where it is not attended to. 

Geographical distribution—The seas of temperate and tropical regions. The members of this genus in 
India may be considered as entirely marine, a few, it is true, ascend rivers. not for breeding but predaceous 
purposes, restricting their range, however, to within tidal influence. 

* Fishes of this genus are termed Cullawah, Tam. 
+ In the Proc. Zool. Soe. 1868, p. 193, I described Priacanthichthys Maderaspatensis as the type of a new genus haying a long 

serrated spine at the angle of the preopercle, and also a serrated ventral one, D. 13, A. 8, L. 1. 70, L.r. above 100. Dark violet, with 
two light blue longitudinal bands. Dr. Ginther suggests that it is the young of Serranus latifasciatus, Temm. & Schleg. which is by 
no means improbable, my largest specimen haying been under two inches in length. 

t Yarrell, British Fishes, i, p. 11. 



10 ACANTHOPTERY GII. 

Uses. Good as food, but coarse when very large. Isinglass is obtained from their air-yessels, but the 
amount is not very great. 

SYNOPSIS OF SPECIES. 

1. Serranus Stoliczikwe, D.14, A. 785, L. rv. 22°, L. tr. 14/40. Preopercle emarginate, and its vertical 
border serrated. Caudal rounded. Reddish, with four vertical bands on the body: head and anterior half of 
body spotted with red, or reddish allow, Coasts of Sind and Aden. 

2. Serranus areolatus, D. 75, A. §, L. rv. 105, L. tr. 19/47. Preopercle slightly emarginate: vertical 
limb serrated, having coarser teeth at its angle. Candall emarginate. Reddish-brown, with hexagonal markings 
over the head, body, and fins, which latter “have dark mar gins edged with white. From Aden ‘thr roughout the 
seas of India to the Malay Arehipelago. 

3. Serranus Waandersi, D. 14+, A. 8, L. rv. 189, L. tr. 25/56. Upper two thirds of body, dorsal fin, and 
upper third of caudal covered wi NOES onal or memntladl blotches. Seas of India to the Malay Archipelago. 

4. Serranus lineatus, D. 245, nae L. rv. 138, L. tr. 28/48. Cec. pyl. above 50. Preopercle with 
several denticulations at the angle, rather On developed. Caudal rounded. Brown, with four, five, or more 
blue longitudinal bands. India and China, attaining at least four feet in length. 

5. Serranus merra, D. p47, A. 2, L. rv. 29, L. tr. 16/32. Preopercle rounded, its vertical margin 
serrated, most coarsely at its angle. Pectoral fin as long as the head: caudal rounded. Reddish-brown 
everywhere covered with large brown spots. 

6. Serranus hewagonatus, D. 247, A. 8, L. rv. 32, L. tr. 13/16. Cec. pyl. 32. Preopercle with strongest 
serrations at the angle. Caudal rounded. Brown, covered with large hexagonal, or rounded spots. Red Sea, 
East coast of Africa, seas of India, LE Ar seuipenee to the Pacific. 

7. Serranus maculatus, D. 14, A. & r. 4°, L. tr. 20/45. Preopercle rounded, vertical limb serrated, 
and most coarsely at its rather produced ae Second, and third dorsal spines as long as the post-orbital 
portion of the head, and longer than the rays. “Deep grey with round black spots on the head and some of the 
fins, becoming oval in the anterior half of the body, and rather sinuous on its posterior half. Coromandel coast 
of India, and the Andaman islands. 

8. Serranus flavo-ceeruleus, D. ~247, A. 2, L. rv. 229, L. tr. 22/. Serrations on preopercle weak, strongest 
atits angle. Caudal slightly emarginate. Purplish-blue, tail and fins gamboge-yellow, ventral and anal with 
black tips. From the Hast coast oi Africa throughout the seas of India. 

9. Serranus fasciatus, D. 44, A. 3, L. rv. 95, Preopercle rather strongly serrated, most so at its angle. 
Caudal rounded. Reddish or yellow ish with indistinct vertical bands : dorsal, and caudal fins may be black 
edged. Irom the Red Sea, through those of India to the Malay Archipelago and beyond. 

10. Serranus tumilabri is, D. it, A. 4, L. r. 25, L. tr. 21/. Preopercle serrated. Caudal rounded. 
Greyish-olive, darkest along the back. Body, and head covered with irregularly-sized pearly-white spots, whilst 
a black line exists on the maxilla. Fins dark grey, externally nearly black; the margins of the pectoral, 
ventral, soft dorsal, and caudal have a very narrow white border. The whole of the dorsal { fin with white spots, 
as on the body. Last coast of Africa, seas of so and Burma, to the Malay Archipelago. 

11. Serranus diacanthus, D. 2222, A. 35, L. vr. 422, L. tr. 20/45. Czec. pyl. 11. Preopercle with strong 
teeth at its angle. Pinkish-brown on the back, rose colour ed on the abdomen. Six vertical dark bands, the first 
on the head. Fins with dark margins. Found throughout the seas of India to Java. Is very common in Sind, 
and specimens reach 18 inches or more in length. : 

12. Serranus seafasciatus, D. 14, A.%. Two spinate teeth at the angle of the preopercle. Brownish, 
with six vertical bands, and some irregular spots on the body. Dorsal, caudal, and anal yellow with black spots. 
Seas of India to the Malay Archipelago. 

13. Serranus lanceolatus, D. ~24,, A. $, L. rv. 22, L. tr. 20/52. Czecal pylori numerous, but very 
short. When young it is gamboge yellow, with five blackish-blue cross bands. Fins yellow with black bands, 
and spots. As it becomes adult the bands become broken up into irregular markings, and the yellow colour 
disappears, except from the fins, in which the black becomes also broken up into black spots. Hast coast of 
Africa, seas of India to the Malay Archipelago. Very numerous at Kurrachee : it attains a large size. 

14. Serranus erythrurus, D. 14, A. 8. Preopereular border rounded, and finely serrated in its vertical 
portion. Fins rounded. Head, and back greenish shot with red; under surface of the body silvery. Dorsal 
greenish ; pectorals, ventrals, and anal yellowish; tail, and free portion of caudal reddish. Specimen 8 inches 
in length, but said to attain 4 feet. Malabar. 

15. Serranus Malabaricus, D. 724,, A. $, L. rv. 195, L. tr. 19/50. Cee. pyl. 50-60. Vertical limb of 
preopercle serrated, strongest at the angle. Fins rounded. Brownish, with about eight cross bands, the first 
over the head, the second over the nape. Head, and body covered with large round yellow spots, that usually 
become brown in dead specimens ; yellow spots also on the dorsal fin, which sometimes coalesce and form bands. 
Hast coast of Africa, seas of India to the Philippines. It attains a very large size. 

16. Serranus corallicola, D. A. 38, L.r. 28. Greyish-brown with black spots. Madras to the 
Malay Archipelago. 

17. Serranus salmoides, D. ~A4;, A. 8, L. vr. 495, L. tr. 24/50. Vertical limb of preopercle serrated, 
with three or four coarse teeth at the angle. Fins rounded. Brownish yellow: body, and fins entirely covered 
with black, or yellow spots. From the Red Sea, through the seas of India, to the Malay Archipelago. 

ik al 
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; 18. Serranus semipunctatus, D. 14+, A. 8. The serrations on the preopercle are fine. Caudal rounded. 
Body with six, or seven broad cross bands; head, and fins only are spotted. Pondicherry, to 1 foot in length, 

19. Serranus summana, D. 4244, A. 8. Canine teeth small. Preopercle serrated, with a shallow notch 
above its angle. Second anal spine longest and strongest: caudal rounded. Brown, body, and vertical fins 
covered with small, round, white dots. Scarcely any spots on the head: a black streak above the maxilla. 
Red Sea, Hast coast of Africa, and Andaman Islands, where it is very common. 

20. Serranus dermochirus, D. +4, A. 8, appears to be a variety of the last species. Malabar. 
21. Serranus morrhua, D. 14, A. 8, L. rv. 189, L. tr. 21/46. Preopercle with three strong teeth at its 

angle. Caudal rounded. Greenish-olive, becoming dull yellow on the abdomen; several irregular bluish-white 
bands radiate from the orbit, or exist on the head, whilst others are seen on the body. Red Sea, seas of India 
to Japan. 

POD. Serranus angularis, D. ~t4,, A. 8, Cee. pyl. 18-14. Three strong denticulations at the angle of 
preopercle. Caudal lunate. Greyish, head and body, covered with large closely-set yellow spots. Fins spotted, 
all, except the pectoral, with black white-edged margins. Andamans. 

23. Serranus fuscoguttatus, D. 235, A. 8, L. vr. +9, L. tr. 22/56. Canine teeth feeble in the upper and 
not apparent in the lower jaw. Vertical limb of preopercle rather strongly serrated, but more coarsely at its 
angle: third anal spine longest, but not so strong as the second: caudal rounded. Greyish, with brown spots 
of a larger or smaller size irregularly disposed. ast coast of Africa: Andaman Islands. 

24. Serranus grammicus, D. 14, A. 8, L. rv. 198, L. tr. 17/44. Preopercle serrated, more coarsely at its 
angle. Candal fin cut nearly square. Greyish, with three narrow black bands; the superior passes from the 
upper edge of the orbit to the last dorsal spine; the second from the upper third of the orbit over the superior 
opercular spine to the base of the sixth dorsal ray; and the third from the lower edge of the orbit to below the 
middle opercular spine, and on to the upper third of the caudal fin, where it takes the form of rounded blotches. 
Dorsal fin with a row of black spots along its centre, and edged with black; anal, and caudal edged with black, 
the latter with numerous black spots. Madras, to at least 15 inches in length. 

25. Serranus boenack, D. r2r5, A. 385, L. v. 95, L. tr. 22/43. Preopercle most coarsely serrated at its 
angle. Caudal rounded. Yellowish-brown: snout pale blue: lips, and throat spotted with a darker blue: and 
about five fillets of the same colour diverge from the orbit and cross the opercles. Tortuous blue lines along 
the body. Seas of India to the Malay Archipelago, and China. 

26. Serranus miniatus, D. 32rq, A- g8, Lv. 428, L. tr. 14/40, Cree. pyl. 12 (Madras) to16 (Andamans). 
Sub- and inter-opercles serrated, as is also the vertical limb of the preopercle: opercle, with three spines, the 

* upper the shortest. Caudal rounded. Scarlet: body, cheeks, dorsal, caudal, and anal fins covered with large 
blue spots. Two dark streaks from the orbit along the snout: fins darkest at their outer edges. Two rows of 
large blue spots along the hard dorsal, and six or eight over the soft, and the anal. Madras, Andamans, to the 
Malay Archipelago. 

27. Serranus guttatus, D. z®rq, A. s8z, L. rv. 124, L. tr. 21/43, Cec. pyl. 8. Preopercle not emarginate : 
edge yery slightly if at all serrated. Brownish-black, head, body, and all the fins with round blue black-edged 
spots, caudal, anal, and the posterior half of the dorsal with a white edge. Red Sea, seas of India to the Malay 
Archipelago, China, and Australia. 

28. Serranus leopardus, D. z32z5, A. 385, L. v. 88, L. tr. 10/26. Reddish or yellowish: body spotted : 
a dark band from the eye to the opercle: one or two more over the free portion of the tail, and an oblique black 
band across either caudal lobe. Red Sea, through the seas of India to China. 

29. Serranus Sonnerati, D. 2, A. 3, L. rv. 89, L. tr. 27/40, Cec. pyl. 11 or 12. Vertical limb of pre- 
opercle finely serrated: caudal rounded. A dull lake colour, the head, and jaws covered with reticulated 
bright blue lmes. Some very indistmct spots over the whole of the body. Fins lake colour, darkest at the 
edges. Soft dorsal, anal, and caudal sometimes with lightish badly-marked spots. Hast coast of Africa, seas of 
India to Sumatra, and the Louisiade Archipelago. 

30. Serranus Boelang, D. ;, A. 385, L. rv. 29, L. tr. 18/36. Preopercle rounded, and its vertical border 
finely serrated. Purplish, with eight or nine vertical bands on the body. Hast coast of Africa, Andamans to 
the Malay Archipelago. 

1. Serranus Stoliczke, Plate I, fic. 3. 

B. vii, D. 24, Pol, Vi. 1/5, A. 785, ©. 7; Li. vr. 229) Ui. tr: 14/40: 100) 

Length of head, 3/11 to 2/7, of caudal 2/11 to 1/6, height of body 2/7 to 1/4 of the total length. Hyes— 
diameter 1/4 to 2/9 of length of head, 1 diameter from end of snout and also apart. The maxilla extends to 
below the posterior 1/3 or hind edge of the eye. Vertical border of the preopercle emarginate, rather coarsely 
serrated most so at its angle, its lower limb, sub- and inter-opercles entire. Teeth—canines in both jaws, the 
outer row in the maxilla and the inner in the mandible larger than the villiform bands. Fins—dorsal spines, 
excluding the two first, of about equal length, and from two-fifths to half the height of the body: pectoral as 
long as the head behind the middle of the orbit, and much longer than the ventral which reaches the vent: 
second anal spine strongest, the third somewhat the longest, equalling the third of the dorsal fin: caudal 
rounded. Scales—cycloid, extended over snout, suborbitals and hind half of maxilla. Colowrs—lght brownish- 
red, becoming hyacinth-red on the sides and below, barred with four vertical darker bands, the anterior 
proceeding from the whole base of the spinous dorsal, these bands become indistinct in large specimens. 

¢ 2 =“ 
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Head, and body, as far as the base of the soft dorsal, and anal, spotted with reddish-orange or gall-stone yellow, 
which on the head, and sometimes as far as the base of the pectoral fin, are in hexagonal blotches, divided by 
light lines. Base of pectoral white having a black crescentic band. Under surface of the throat and chest 
with large black marks sometimes enclosing lighter spaces. Dorsal fin with chestnut-brown spots: some white 
ones on the caudal, and anal. 

I have dedicated this fish to the memory of my friend, and fellow worker in zoology, Dr. Ferdinand 
Sear whose untimely death, due to excess of zeal in the cause of Natural History, is referred to in the 
preface. 

Habitat.—Coast of Sind, very common at Aden: it attains at least 12 inches in length, the specimen 
figured is 6 inches long. 

2. Serranus areolatus, Plate I, fig. 4. 
Perea areolata, Forsk. p. 42. 
Perca tauvina, Geoff. Descr. de Hg. pl. 20, fig. 1. 
Serranus tauvinus, Geoff. Poiss. d’Hg. p. 201. 
Serranus areolatus (Japonicus), Temm. Schleg. Fauna Japon. p. 8; Cuv. and Val. ii, p. 350; Richards., 

Ich. China, p. 232; Peters, Wieg. Arch. 1855, p. 285; Giimther, Catal. i, p. 149; Klunzinger, Verh. z. b. Ges. 
Wien, 1870, p. 675. 

Serranus chlorostigma, Cuy. and Val. ii, p. 352; Giinther, Catal. i, p. 151. 

B. vu, D. +245, P. 15, 1/5, A. 8, C. 19, L. rv. 105, L. tr. 19/47. 

Length of head 3/10 to 2/7, of caudal 1/6, height of body 1/4 of the total length. Hyes—diameter 1/5 to 
1/6 of length of head, 1 diameters from the end of snout and 1 apart. Lower jaw the longer: the maxilla 
reaches to below the posterior edge of the orbit. Vertical limb of preopercle oblique, serrated, and with much 
coarser teeth at its somewhat produced angle: sub- and inter-opercles entire. Central opercular spine the most 
developed. Teeth—small canines in both jaws, the outer row in the maxilla, and the inner in the mandible, rather 
larger than the villiform bands. Fins—the third to the fifth dorsal spines the longest, and equal to the highest 
rays: pectoral as long as the head behind the middle of the eyes: third analispine 14 diameters of the orbit 
in length, not quite so strong, but longer than the second: caudal emarginate: in some specimens the outer 
rays are slightly produced, and the intermediate portion of the fin is cut square. Scales—slightly ctenoid. 
Colowrs—reddish-brown, with hexagonal markings, formed by fine bluish-white lines, which exist over the head, 
body, and fins, the last have dark margins edged with white. In Madras and Andaman specimens, the markings 
on the fins are not always so distinct, whilst there is generally a white upper half to the last third of the caudal 
fin. Sometimes the pectorals are of an uniform yellow and not marked. t 

The S. chlorostigma appears to be this species, with slightly stronger teeth at the angle of its preopercle 
than seen in typical S. areolatus, the markings are the same but lighter. 

Habitat.—Coasts of India, from the Red Sea to the Malay Archipelago, attaining a considerable size. 
Largest specimen obtained 21 inches in length, the one figured is 9 inches. 

8. Serranus Waandersi, Plate VIII, fig. 1. 
Lpinephelus Waandersi, Bleeker, Atl. Ich. Pere. t. xi, f. 3, and Epinephelini, p. 68. 

B. vu, D. 4, P. 18, V. 1/5, A. 8, C. 17, L. rv. 2297289 LL. tr. 25/56. 

Length of head 3/11, of caudal nearly 1/6, height of body 4/15 to 1/4 of the total length. Hyes—diameter 
2/9 (in a specimen 10 inches long) to 2/11 (in a specimen 20 inches long) of length of head, 14 diameters from - 
end of snout, and from 2/3 to nearly 1 apart. The posterior extremity of the maxilla reaches to below the middle 
of the orbit. Vertical limb of the preopercle rather strongly serrated, more especially at its angle, which is not 
produced, its lower limb, as well as sub- and inter-opercles entire: three distinct opercular spies, the central 
one being the most developed. eeth—villiform, with an outer enlarged row in the upper and an inner in 
the lower jaw: small canines in both jaws: a narrow band along the centre of the tongue. ’ins—dorsal spines 
of moderate length, increasing to the fourth which equals from 2/5 in the young to 1/3 in the height of the body 
below it, rays rather higher than the spines, soft portion of the fin and also of the anal rounded : pectoral 
longer than the ventral, and equalling the head behind the middle of the eye: anal spines rather strong, the 
third the longest, and equal to four-fifths that of the highest in the dorsal fin: caudal cut square in the young, 
but shghtly emarginate in the adult, owing to the prolongation of the outer rays. Scales—rather strongly 
ctenoid, and thickly covering the snout, and suborbital ring of bones, as well as the posterior half of the maxilla. 
Colowrs—dark purplish, lightest on the abdomen, the whole of the head and body as low as the pectoral fin, the 
dorsal and upper third of the candal, covered with large closely approximating rather dark edged blotches of 
yellow, which are rounded or hexagonal, those on the head being the smallest. Fins a little darker than the 
body, and stained with black at their edges: dorsal with a white margin: pectoral orange, upper half of caudal 
lighter than the lower (Male). 

I first observed this species in the Madras Museum in 1867, where it was labelled S. salmonoides. « I find 
it amongst Sir Walter Elliot’s drawings. Jerdon (Madr. J. L. and Se. 1851, p. 129) remarks under the head of 
S. swillus, “In one specimen, of which I possess a drawing, only the upper half of the caudal is spotted.” 

Habitat.—Seas of India to the Malay Archipelago, attaining at least 2 feet in length, the specimen 
figured is 10 inches long, 
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4. Serranus undulosus, Plate II, fig. 1. 

Bodianus undulosus, Quoy and Gaim. Voy. Freycinet, Poiss. p. 310 (not Serranus wndulosus, Cuy. and 
Val.). 

Serranus lineatus, Cuv. and Val. ii, p. 312; Jerdon, M. J. L. and Sc. 1851, p. 129; Giinther, Catal. 1, 
p. 156. 

Serranus Amboinensis, Bleeker, Amb. and Ceram. p. 258; Giinther, Catal. i, p. 156. 
Epinephelus wndulosus, Bleeker, Hpinephelini, p. 65, and Atl. Ich. t. 228, Perc. t. 10, f. 3. 

B. vu, D. =245, P. 19, V. 1/5, A. 385, C. 17, L. 1. ca. 90, L. r. 288, L. tr. 20/48, Cec. pyl. above 50. 

Length of head from 2/7 to 3/11, of caudal 1/6, height of body 3/11 of the total length. Hyes—diameter 
_ 1/4 to 1/5 of length of head, from 1 to 1; diameters from the end of snout, and from 1/2 to 3/4 of a diameter 

apart. The maxilla reaches to below the last third or eyen the hind edge of the orbit. Preopercle serrated along 
its vertical edge, and with from two to four strong denticulations at its angle which is rather produced, especially 
in the adult: sub- and inter-opercles entire. Opercular spines distinct, the central one the most developed. 
Tn the fry a distinct spine exists at the angle of the preopercle. 'eeth—one or two rather small canines on both 
sides of the symphysis in either jaw, those in the upper the larger: outer row of teeth in maxilla, and inner in 
the mandible larger than the villiform bands. /%ms—dorsal spines of moderate strength, the third to the 
fifth the longest, equal to the distance between the hind edge of the orbit and the upper opercular spine, and 
nearly as high as the rays: pectoral and ventral of about the same size, and equal to the postorbital length of the 
head: second anal spine the strongest and nearly as long as the third, which equals one and a third diameters of 
the orbit in length. Soft portions of dorsal and anal fins somewhat rounded : caudal cut square in the adult, but 
rather rounded in the young. Scales—ctenoid, Colowrs—reddish-grey, becoming lighter on the abdomen: 
numerous oblique narrow brown (blue?) bands of varying length, and usually somewhat sinuous above the lateral- 
line not following the course of the scales, whilst they are more or less horizontal below it: dots and yellow 
lines on the head: fins rather dark, and stained at their edges. 

I place this species as S. wndulosus, in accordance with Bleeker’s observations. There is no doubt but 
that it is identical with S. lineatus C.V., the type specimen of which (a skin) exists in Paris. 

Amongst Sir Walter Elliot’s drawings is one of this fish, termed Seela panni, October, 1848. 
Habitat.—Seas of India to the Malay Archipelago and China. It is not uncommon at Madras where the 

young are numerous during the cold season. The longest specimen obtained was 12 inches. 

5. Serranus merra, Plate II, fic. 2. 

? Perea tawina, Forsk. p. 39; Gmel. Linn. p. 1316. 
Epinephelus merra, Bloch, t. 329; Bl. Schn. p. 300 (not Bleeker). 
? Holocentrus tawina, Bl. Schn. p. 321. 
Serranus Gilberti, Richardson, Ann. Nat. Hist. 1842, p. 19, and Ich. China, p. 230; Giinther, Catal. i, 

. 148. 
3 Serranus megachir, Richards. Ich. China, p. 230. 

Serranus pardalis, Bleeker, Pere. p. 37. 
Serranus Quoyanus, Ginther, Catal. i, p. 153; (? Cuv. and Val. vi, p. 519). 
Epinephelus pardalis, Bleeker, Ternate, p. 232. j 
Serranus tawvina, Klunz. Fisch. d. Roth. Meer. Verh. z. b. Ges. Wien, 1870, p. 683. 
Epinephelus Gilberti, Bleeker, Epinephelini, p. 91. 

B. vii, D. -23,, P. 18, V. 1/5, A. -85, C. 17, L. r. 29, L. tr. 16/32. 
Length of head 2/7 to 3/11, of caudal 2/9, height of body 3/11 to 1/4 of the total length. Hyes—diameter 

1/4 to 2/9 of the total length, 3/4 of a diameter from the end of snout, and also apart. Snout obtuse. The 
maxilla reaches to below the hind edge of the orbit. Preopercle rounded, its vertical border coarsely but evenly 
serrated, its lower edge and also the sub- and inter-opercles entire. Central opercular spine well developed. 
Teeth—small canines in both jaws, the outer row of teeth in maxilla, and inner in mandible, slightly larger than 
the villiform bands. #ims—dorsal spines rather strong, the fourth somewhat the highest, equalling two-fifths 
of the length of the head, but not so long as the rays, from it they decrease to the last: soft portion of dorsal, and 
anal fins somewhat angularly rounded: pectoral large, as long as the head, and longer than the ventral: second 
anal spine strongest, and about as long as the third which slightly exceeds the second of the dorsal fin: caudal 
fan-shaped. Scales—ctenoid. Colowrs—reddish-brown, covered with large brown spots, except on the pectoral 
fin, on the head they appear to be usually somewhat hexagonal, with a light intervening reticulation: the 
marks on the body are larger, and also are usually hexagonal: pectoral with a dark semilunar mark oyer its 
base divided by a ght band from the dark grey of the rest of the fin, which, as well as the ventral, and anal, has 
a black margin. A fine specimen in the Berlin Museum has a light edge to the pectoral fin. 

Bloch’s type specimen of Hpinephelus merra (pl. 329) is 85 inches in length, and still im Berlin amongst 
his fishes. » 

S. Quoyanus, apud Giinther has its scales thus: L. r. 29, L. tr. 16/, and appears to me to be closely allied 
if not identical with S. merra, whilst it does not disagree with Valenciennes diagnosis, whose type specimen, 
however, I have not examined. 

Halitut—Red Sea, seas of India to the Malay Archipelago and China. The specimen figured is 
82, inches long, and was captured at the Andaman Islands. 
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6. Serranus hexagonatus, Plate II, fig. 3. 

Perea hevagonata, Forster, Desc. An. p. 189. 
Holocentrus hexagonatus, Bl. Schn. p. 323. 
Holocentrus merra, Lacép. pp. 342, 384. 
Serranus merra et faveatus, Cuy. & Val. ii, pp. 825, 329. 
Serranus heeagonatus, Cuv. & Val. ii, p. 330; Guérin, Icon. Poiss. pl. 4, fig. 1; Richards. Voyage Sulphur, 

p. 82, pl. 38, fig. 1; Cantor. Catal. p. 7; Bleeker, Nat. T. Ned. Ind. vi, p. 191; Peters, Monat. Ak. Wiss. 1865: 
Ginther, Catal. i, p. 141 & Fische d. Sudsee, p. 7, t. vii; Kmer, Novara Fische, p. 25; Klunz. Fische d. Roth. 
Meer. Verh. z. b. Ges. Wien. 1870, p. 683. 

Serramus confertus, Benn. Life Raffles, Fish. Sumatra, p. 686. 
Serranus nigriceps, Cuv. & Val. vi, p. 517. 
Hpinephelus hexagonatus, Bleeker, Atl. Ich. Pere. t. 25, fig. 2. 
Epinephelus merra, Bleeker, Epinephelini, p. 88 (not Bloch). 
Nawnbu, Bel. : Pulli-cullawah, ‘Spotted Perch’ Tam. 
B. vii, D. -24,, P. 16, V. 1/5, A. 8, C.17, L. rv. 449, L. tr. 13/36, Caec. pyl. 32, (24 Kner). 
Length of head from 3/10 to 2/7, of caudal 1/6, height of body 2/7 to 1/4 of the total length. Hyes— 

diameter 1/4 to 2/9 of the length of head, 1 to 14 diameters from the end of snout, and from 1/3 to 1 apart. 
The maxilla reaches to below the hind edge of the orbit. Vertical limb of preopercle finely serrated in its 
upper two-thirds, more coarsely so in its lower third, especially at its angle, which, though usually rounded, is 
sometimes slightly produced and armed with one or two strong teeth, its lower limb and also the sub- and inter- 
opercles entire: the central opercular spine the most developed. ’eeth—canines in the upper jaw stronger than 
those in the lower, the outer row of teeth in the maxilla and the inner in the mandibles stronger than the villiform 
bands. ims—dorsal spines of moderate strength, the fourth the longest, from whence they slightly decrease 
to the last, which is not so high as the first ray: soft portion of the dorsal and anal fins angularly rounded : 
pectoral a little longer than the ventral and equal to the length of the head behind the middle of the eye: 
second anal spine strongest and slightly the longest: caudal obtusely rounded. Scales—ctenoid. Colowrs— 
reddish brown with a light reticulation causing the body, and also the pectoral, soft dorsal, and caudal fins to be 
covered with hexagonal, or sometimes rounded markings. In some specimens the dark blotches become more 
confluent, the light reticulations being indistinct. 

Although Bloch’s figure (t. 329) more resembles S. hevagonatus than the species under which I here 
place it, my reason for doing so is that Professor Peters has shown me the type specimen which unquestionably 
belongs to this species. 

Serranus eylindricus, Ginther, Catal. i, p. 151, in some respects very closely resembles this species, its scales 
are L. r. 49, L. tr. 13/, the diameter of its eye 43 in the length of the head, and 1 diameter from the end of 
the snout. Although the body is more elongated, it is wider than normal. I almost think that it will:turn out 
to be a variety of this species. 

In Cuv. & Val. it is suggested that Trachinus Adscensionis, Osbeck, ii, p. 96 belongs to this species, he 
observes “the body is somewhat compressed and not quite round.” 

Habitat.—Red Sea, East coast of Africa, seas of India, Malay Archipelago to the Pacific. The specimen 
figured was taken at the Andaman Islands and is a little over 8 inches in length. 

7. Serranus maculatus, Plate II, fig. 4. 
Holocentrus maculatus, Bl. t. 242, fic. 3 (young); Bl. Schn. p. 316. 
Holocentrus albofuscus, Lacép. iv, p. 384. 
Serranus Gaimardi, Cuv. & Val. vi, p. 520; Quoy & Gaim. Voy. Astrol. Poiss. p. 656, pl. 3, fig. 3; 

Bleeker, Batay. p. 455; Giinther, Catal. i, p. 150; Playfair, Proc. Zool. Soc. 1867, p. 847. 
Serranus Seb, Bleeker, Amb. p. 488; Giinther, Catal. i, p. 137. 
Serranus maculatus, Bleeker, Boeroe, p. 398. 
Serranus albofuscus, Giimther, Catal. i, p. 108. 
Serranus longispinis, Kner, Voy. Novara, Poiss. p. 27, t. ii, f. 2: Playfair, Fish. Zanz. p. 10. 
Hpinephelus Gaimardi, Bleeker, Atl. Ich. Perc. vii, fig. 1. 
Epinephelus albofuscus, Bleeker, 1. c. Pere. xxvi, fig. 2. ; 
Lpinephelus maculatus, Bleeker, Hpinephelini, p. 75, Atl Ich. Pere. t. vin, fig. 3, & xi, fig. 2. 
B. vii, D. =24,, P. 18, V. 1/5, A. 2, C.17, L. rv. 398, L. tr. 20/45. 
Length of head 3/10 to 2/7, of caudal 1/6, height of body nearly 1/4 of the total length. Hyes—diameter 

from 2/9 to 1/5 of the length of head, rather above 1 diameter from the end of snout, and | apart. The maxilla, 
which is rather wide posteriorly, reaches (in the young) to below the last third of the orbit, and in the adult 
to beneath its hind edge. Preopercle rounded, with its vertical border strongly but pretty evenly serrated, 
whilst its angle is a little produced and has about eight coarse denticulations. Opercle with the central spine 
well developed. eeth—small canines in either jaw: the outer row in the maxilla, and the inner in the mandible 
larger than the villiform bands. Fins—dorsal spines of moderate strength : they increase to the third, which 
equals half the length of the head, and is ene half longer than the rays: from thence they decrease, but the last is 
nearly as long as the rays; the soft portions of the dorsal and anal are somewhat angular: pectorals longer than 
the ventrals and equal to the length of the head from behind the middle of the orbit: second anal spine strongest 
but not so long as the third, which is nearly one third of the length of the head: caudal cut square but with 
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rounded angles. Scales—ctenoid. Colowrs—deep grey, with round black spots somewhat distantly placed on 
the head, pectoral, and ventral fins: oval spots, having their longest diameter vertical, exist in the anterior half 
of the body, becoming more like short thick sinuous lines on the last half. A black edge along the top of the 
spinous dorsal, and some cloudy interspinous marks: the soft dorsal, anal, and caudal with a black edge and 
white margin. 

Bleeker, in his excellent revision of the Hpinephelini, observes that he possesses a beautiful series of 
specimens of this species showing the successive transitions in colour, which certainly varies very considerably. 
The young (maculatus), according to Bloch’s figure, appears to have a light ground colour with a dark band over 
the head: a second, from the second to the fifth dorsal spine, passing downwards, encloses the pectoral, and 
ventral fins: a third from the soft dorsal passes down to the whole of the anal: one more exists over the free 
portion of the tail, and two on the caudal fin; a dark horizontal band appears to connect the others along the 
middle of the body. 

The specimen figured (7 inches in length) from the Andaman Islands agrees with Kner’s S. longispinis. 
The type specimens of S. Gaimardi in the Paris Museum have a much higher body comparatively, whilst the 
longest dorsal spine scarcely exceeds the length of the rays. 

Habitat.—Hast coast of Africa, seas of India, Andamans to the Malay Archipelago, and China. 

8. Serranus flavo-ceruleus, Plate III, fig. 1. 

Holocentrus flavo-ceruleus, Lacép. iv, pp. 331, 367. 
Holocentrus gymnosus, Lacép. 11, pl. 27, fig. 2, and iv, pp. 335, 372. 
Bodianus macrocephalus, Lacép. iii, pl. xx, f. 2, and iv, pp. 281, 293, 295. 
Perea flava-purpurea, Benn. Fish. Ceylon, p. 19, pl. 19. 
Serranus Borbonicus, Quoy and Gaim. Voy. Uranie, Poiss. p. 313, pl. 57, f. 2. 
Serranus flavo-ceruleus, Cuy. and Val. ii, p. 297; Peters, Wieg. Arch. 1855, p. 236; Giimther, Catal. i, 

. 145. 
C Cynichthys flavo-purpuratus, Swains. Fish, ii, p. 202, f. 42, c. (head).. 

Epinephelus flavo-ceruleus, Bleeker, Fish. Madagascar, p. 17. 
Mungil cullawah, Tam.: Kaha-laweyah, Cingalese. 

B. vii, D. r34y, P. 1%, V. 1/5, A. 725) C. 17, L. x. 348, L. tr, 22/—. 115? 

Length of head 3/10, of caudal about 1/5, height of body 3/10 of the total length. Hyes—diameter 
2/9 to 2/11 of the length of head, 1; diameters from the end of snout and 1 apart. The maxilla reaches to below 
the hind edge of the orbit. Preopercle with its vertical limb finely serrated, more coarsely so at its angle, 
where occasionally they are almost spinate :* lower limb, sub- and inter-opercles entire. Central opercular spine 
rather strong. ‘'eeth—small canines in either jaw, the outer row in the maxilla and the inner in the mandible, 
larger than the villiform bands. Hims—dorsal spines rather strong, increasing in length to the third which 
equals about 3/8 of the height of the body, and is rather longer than the soft portion of the fin which, as well as 
that of the anal, is rounded: pectoral as long as the head behind the middle of the eye: ventral reaches three- 
fourths of the distance to the vent: second anal spine not quite so long as the third: caudal emarginate. Scales 
—ctenoid on the body, thickly covering the snout, pre- and sub-orbitals, likewise the posterior half of the 
maxilla: about 18 rows between the lateral-line and the sixth dorsal spime: those on the chest and abdomen very 
small, about 65 rows between the lateral-line and the median line of the abdomen. Colowrs—head and body of 
a deep purplish blue: free portion of the tail and all the fins gamboge yellow: some yellow on the snout, maxilla, 
chest, and opercular spines: an indistinct darkish band along the base of the spinous and first third of the rayed 
portion of the dorsal fin: ventral, and caudal with fine black tips. 

Jerdon says (M. J. L. and Se. 1851), p. 129, “ Serranus flavo-purpureus, Bennett. This very beautiful 
fish is very rare at Madras. I never saw but one specimen. I procured the very young at the Sacrifice rocks on 
the Malabar Coast, it looked like a living sapphire.” Bennett observes that it 1s scarce on the southern coast of 
Ceylon, in the course of two years having met but with one specimen. 

Habitat.—Seas of India to the West coast of Africa. The specimen figured was from the Andaman 
islands, and is nearly 105 inches in length. 

9. Serranus fasciatus, Plate III, fig. 2. 
Perca fasciata, Worsk. p. 40; Gmel. Linn. p. 1316. % 
Epinephelus marginalis, Bl. t. 328, fig. 1; Bl. Schn. p. 300. 
Holocentrus erythreus, Bl. Schn. p. 320. 

5 polocenos ocewnicus, marginatus, Forskalii et rosmarus, Lacép. Poiss. iv, pp. 377, 384, 389, and 392, t. 7, 
fig. 2 and 3. 
4 Serranus marginalis, Cuy. and Val. ii, p. 802; Richards. Ich. China, p. 233; Bleeker, Perc. p. 34; Peters, 

Fish, Mossamb. p. 235, and Monats. Ak. Wiss. Berlin, 1865, p. 109; Giinther, Catal. i, p. 185; Kner, Novara 
Fische, p. 24; Playfair, Fish. Zanzibar, p. 7. 

Serranus variolosus, Cuy. and Val. ii, p. 354; Giinther, Catal. i, p. 139 (not syn.) 

* On the right side of one specimen there are two almost spinate teeth at the angle, as described by Bleeker, they are not thus 
present on the left side, where however the serrations are somewhat coarse. 
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Serranus oceanicus, Cuy. and Val. 11, p. 802; Giinther, Catal. i, p.109. 
Serranus fasciatus, Kunz. Fische d. Roth. Meer, Verh. z. b. Ges. Wien. 1870, p. 681; Giinther, Fische d. 

Sudsee, p. 6, t, 6. ; 
Epinephelus fasciatus, Bleeker, Epinephelini, p. 119. 

Be avai, Dees b. 185) Vi. W/o, AN 78) Ce ii? Ter 28. 

Length of head from 3/10 to 2/7, of caudal 1/6, height of body 2,'7 to 1/4 of the total length. Zyes— 
diameter 1/4 to 2/9 of the length of head, 1 diameter from end of snout, and 3/4 of a diameter apart. The 
maxilla extends to below the hind edge of the orbit. Preopercle rather strongly serrated along its vertical 
border, rather more coarsely so at its angle, above which it is somewhat emarginate, its lower limb entire. Sub- 
and inter-opercles either entire, or with a very few fine serrations. Central opercular spine the most developed. 
Teeth—canines in both jaws, the outer row of teeth in the maxilla, and the inner in the mandible larger than the 
villiform bands. #ins—dorsal spines from the third of about the same length, but not so high as the rays, the 
last are equal to two-fifths of the height of the body: pectoral slightly longer than the ventral, and equal to the 
length of the head behind the middle of the eye: ventral not reaching the vent : second anal spine the strongest, 
a little longer than the third which nearly equals the last in the dorsal fin: caudal rounded. Scales—on the 
body ctenoid: from 12 to 14 rows between the lateral-line and the base of the sixth dorsal spine. Colowrs—in 
S. fasciatus reddish or yellowish, with five dark vertical bands, a fine black edge along the whole of the dorsal 
fin. In S. oceanicus the cross bands may be absent. In S. marginalis brownish or yellowish, the dorsal, and 
caudal fins being black edged. In 8S. variolosus brownish, with spots over the head, body, and soft dorsal fins. 

Sir J. Richardson directed attention to the 8. tsirimenara of the ‘ Fauna Japonica’ being distinguished 
from this fish, owing to its possessing a row of five or six irregular whitish and indistinct spots on the flanks. 
Bleeker observes that these spots are in two rows above, and below the lateral-line, irrespective of which on 
comparing specimens of the two species of the same length together, he found that in the S. tsirimenara the body 
is less rounded, the head more pointed, and the rows of scales above and below the lateral line are 113129. 

Habitat.—From the Red Sea through those of India to the Malay Archipelago and beyond. The specimen 
figured was taken at the Andaman islands, and is 7 inches in length. 

10. Serranus tumilabris, Plate III, fig. 3. 

Serranus sumana, Cuy. and Val. ii, p. 344; Rupp. N. W. Fische, p. 102 and Atl. p. 104; Lefeb. Voy. 
Abyss. Zool. p. 229, pl. 5, f. 1; Klunzinger. Fische d. Roth. Meer, Verh. z. b. Ges. in Wien. 1870, p. 685 
(not Forskal). 

Serranus tumilabris, Cuv. and Val. ii, p. 346; Giinther, Catal. i, p. 188; Playfair, Fish. Zanz. p. 8, pl. ii, 
f. 2. 

Serranus Hoeventi, Bleeker, Verh. Bat. Gen. 1849, and Pere. p. 36; Giinther, Catal. i, p. 138; Playfair, 
Fish. Zanz. p. 9, pl. ui, f. 3. : 

Serranus Kunhartii, Bleeker, Sumatra, p. 169. 
Epinephelus Hoevenii, Bleeker, Atl. Ich. Pere. t. iv, f.1,t. viii, f. 4, & t. xii, f. 4, and Epinephelini, p. 110. 

B. vii, D. 24, P. 17, V. 1/5, A. 3, C. 19, L. vr. 28, L. tr. 21/—. 

Length of head from 1/3 to 2/7, of caudal about 1/6, height of body from 2/7 to 1/4 of the total length. 
Hyes—diameter varies considerably, the following shows proportions in ten specimens in spirit. Four as S. 
twnilabris being as follows :— 

1. Length of specimen 5,2, inches: diameter of eye 2/9 of length of head: third dorsal spine rather 
above 1/2 as long as head behind front edge of orbit. 

2. Length of specimen 63 inches: diameter of eye 2/9 of length of head: third dorsal spine 1/2 as long 
as head behind the middle of the orbit. 

3. Length of specimen 8 inches: diameter of eye 2/9 of length of head: third dorsal spine not quite 1/2 
as long as head behind the front edge of orbit. 

4. Length of specimen 9 inches: diameter of eye 1/5 of length of head : third dorsal spine 1/2 the length 
of the head behind the posterior nostril. 

In No. 1, 2, and 3 the eye is 1 diameter from end of snout: in No. 4, 13 diameters. 
Six marked as S. Hoevenii are as follows :— 
1. Length of specimen 2-2, inches: diameter of eye 1/3 of length of head: third dorsal spine as long as 

the post-orbital portion of the head. 
2. Length of specimen 6 inches: diameter of eye 2/9 of length of head: third dorsal spine 1/2 the 

length of the head behind the middle of the orbit. 
3. Length of specimen 62, inches: diameter of eye 1/42 (6/25) of length of head: third dorsal spine 

1/2 the length of the head behind the first 1/3 of the orbit. 
4. Length of specimen 6,5, inches: diameter of eye 1/4} (4/17) of length of head: third dorsal spine 

1/2 the length of the head behind the first 1/3 of the orbit. 
5. Length of specimen 11,%, inches: diameter of eye 1/54 (8/16) of length of head: third dorsal spine 

half the length of the head behind the first 1/3 of the orbit. 
6. Length of specimen 20 inches: diameter of eye 1/6 of length of head: third dorsal spine 1/3 the 

length of the head behind the front edge of the orbit. 
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In numbers 1, 2, 3, the eye is 1 diameter from the end of the snout: in number 4, 3/4 of a diameter: in 
number 5, 1} diameters: and in number 6, 14 diameters from the end of the snout. 

The maxilla reaches to nearly or quite below the hind edge of the orbit. Vertical limb of preopercle 
slightly emarginate, with the angle rounded, the whole being finely serrated, most coarsely so at its angle: sub- 
and inter-opercles entire. In small specimens, e. g. 2+ inches long, this species has a spine at its preopercular 
angle, which becomes absorbed as age advances: in some specimens some rather large denticulations are seen 
at this place, due to this absorption not having been so rapid as usual. 'eeth—canines in both jaws, the outer 
row in the maxilla, and the inner in the mandible, rather larger than the villiform bands. #ins—dorsal spines 
from the third continue of about the same length, from 2/5 to 1/3 of the height of the body: the pectoral longer 
than the ventral, and equalling the length of the head behind the middle of the orbit: second anal spine the 
strongest, equal to or not quite so long as the third: caudal rounded. Scales—ctenoid, about 14 rows between the 
lateral-line and the base of the sixth dorsal spe. Colowrs—greyish olive, darkest along the back. Body and 
head covered with irregularly sized pearly-white spots, whilst a black line exists on the maxilla. Fins dark grey, 
externally nearly black, the pectoral, ventral, soft dorsal, and anal with a narrow white border: the whole of the 
dorsal fin white spotted. The colours vary much with age. 

Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago. The specimen figured 
is 6 inches long. 

11. Serranus diacanthus, Plate III, fig. 4. 

Cuy. & Val. ui, p. 319; Ginther, Catal. i, p. 110; Kner, Novara Fische, p. 20. 
Serranus sexfasciatus, Day, Fish. Malabar, (not Cuv. and Val.) 
Damba, Sind: Chaandcha, Belooch. 

B. vii, D. 2422, P. 18, V. 1/5, A. 385, C. 17, L. rv. 429, L. tr. 19-21/45, Ceee. pyl. 11. 

Length of head 1/3 to 3/10, of caudal 1/5 to 2/9, height of body 1/4 to 1/5 of the total length. Hyes— 
diameter 1/4 to 2/9 of the length of head, 1 diameter from the end of snout, and also apart. The maxilla 
reaches to below the hind edge of the orbit: lower jaw the longer. Vertical limb of preopercle strongly 
serrated, with two or three coarse teeth at its angle, its lower limb entire: sub- and inter-opercles entire. Three 
spines on the opercle, the centre of which is the largest. In a young specimen (3 inches long) the serratures at 
the angle of the preopercle are scarcely enlarged, but at 33 inches in length they commence to become coarser 
than those along the vertical border. Teeth—one or two canines on either side of each jaw, those in the man- 
dible being the smaller: outer row in the upper jaw rather stronger than the villiform bands; inner row in the 
mandible a little the largest. #ims—dorsal spines rather weak, and being of nearly equal length from the third, 
which equals two-fifths of the length of the head: pectoral rather longer than the ventral: second anal spine 
rather longer than the third, and equal to the second of the dorsal fin: caudal rounded. Scales—ctenoid on 
body, and in about 20 rows between the first dorsal spime and the lateral-line. Cccal pylori—eleven long ones. 
Colowrs—brownish, with a tinge of pink on the back, becoming rose-coloured on the abdomen. Six dark vertical 
bands, the first crossing the head: the second from the fourth to the sixth dorsal spines passing over the pectoral 
to the base of the anal: the remaining three take the same direction, the last crossing the free portion of the 
tail. A dark band passes from the orbit to the angle of the preopercle. Fins darkest at their margins. 
Occasionally the bands are continued on to the dorsal fin. A specimen in the British Museum has a white edge 
to the dorsal, caudal, and anal fins. 

Dr. Jerdon, M. J. L. & Science, 1851, p. 129, observes of S. nebulosus, Cuv. & Val. “I procured one 
specimen of this at Madras and one at Tellicherry.” The latter, a copy of the figure of which exists amongst 
Sir Walter Elliot’s drawings, is the fish above described. 

Habitat.—Seas of India to the Malay Archipelago: at Kurrachee I took them 18 inches in length. 

12. Serranus sexfasciatus. 

(Kuhl & vy. Hass.) Cuv. & Val. ti, p. 8360: Bleeker, Perc. p. 38: Giinther, Catal. i, p. 108. 
Epinephelus sexfasciatus, Bleeker, Atl. Ich. t. 281, Pere. t. ui, fig. 2 & Epinephelini, p. 103. 

B: vii, D) 22, PB. 17, Vi. 1/5, A. &, ©. 17, Ui. 1. 85. 

Length of head 3/11, of caudal 1/6, height of body 1/4 of the total length. Hyes—diameter 2/9 of 
length of head, 1 diameter from end of snout, and 3/4 of a diameter apart. The maxilla reaches to below the 
hind edge of the orbit. Vertical limb of preopercle rather coarsely serrated, with two large spinous teeth at its 
angle, the inferior of which is directed somewhat downwards. Opercular spines well developed. eeth—small 
canines in both jaws, the inner row of teeth in the lower jaw, and outer one in the maxilla, longer than the 
villiform bands. ins—dorsal spines moderately strong, increasing in length to the fourth and fifth, which equal 
nearly half the length of the head, but are not quite so high as the rays: soft portion of fin, also of the anal, 
and the caudal rounded: pectoral as long as the head excluding the snout: second anal spine stronger but not 
quite so long as the third. Scales—ctenoid. Colowrs—brownish, with about six vertical darker bands, about as 
wide as the ground colour: a few irregular dark spots about the body: dorsal, caudal, and anal yellow, with 
numerous round black spots, those at the hind edge of the caudal almost forming a black band with a white 
outer edge: pectoral and ventral greyish. 

IT examined two specimens of this species from Japan in the Berlin Museum, the largest being about 
7 inches in length. This species I have not captured in India, the form I termed S. sexfasciatus being the 

D 
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S. diacanthus as was pointed out to me by Professor Peters, who also showed me one of Val. typical specimens 
in the Berlin Museum. 

' 18. Serranus lanceolatus, Plate IV, fig. 1. 

Holocentrus lanceolatus, Bl, t. 242, f.1; Bl. Schn. p. 815; Lacép. iv, pp. 380, 383. 
Perca suggalathoo bontoo, Russell, Fish. Vizag. ii, p. 23, pl. 130. 
Serranus lanceolatus, Cuy. & Val. ii, p. 316; Bleeker, Perc. p. 35; Cantor, Catal. p. 8; Giinther, Catal. i, 

p. 107 & Zool. Record 1869, p. 128; Blyth, Proc. Asiatic Soc. of Beng. xxix, p. 111; Day, Fishes of Malabar, 
p- 4, pl. 1, fig. 1 & 2, & Proc. Zool. Soc. 1869, p. 512 & 1871, p. 635; Playfair, Fishes of Zanzibar, p. 4. 

Serranus horridus, Cantor, Catal. p. 9 (not Cuy. & Val.) 
Epinephelus lanceolatus, Bleecker, Epinephelini, p. 73. 
Kurrupu, Mal.: Commaaree, if young Wutla-callawah or ‘perch with a sore head,’ Tam.: Clussir, Sind. : 

Bole, Chittagong: Nga-towktoo-shweydoo, Arrak. 

B. vu, D. -24,, P. 19, V. 1/5, A. 385, C. 15, Li r. 322, L. tr. 20/52, Cee. pyl. many. 

Length of head 4/13 to 2/7, of caudal 1/5 to 1/6, height of body 2/7 to 1/4 of the total length. Hyes— 
diameter 1/6 to 1/8 in the length of the head, 1 to 1} diameters from the end of snout, and from | in the young 
to 1} in the adult apart. The maxilla reaches to a little beyond the vertical from the hind edge of the orbit. 
Preopercle with its vertical edge having a shallow emargination above the angle, and finely serrated, becoming 
somewhat coarsely so at the angle: its lower edge, and also the sub- and inter-opercles entire. Opercle with 
the central spine most distinct. In the fry there is a well-developed spine at the angle of the preopercle. 
Teeth—a small canine on either side of upper jaw, and a still smaller one im the lower jaw: no enlarged row in 
the upper jaw, but the inner row in the mandible, especially posteriorly, much the largest. Jins—dorsal spines* 
not so high as the rays, its soft portion and also that of the anal rounded: pectoral longer than the ventral, and 
equal to the postorbital portion of the head: second anal spine stronger but shorter than the third: caudal 
rounded. Scales—cycloid, but usually with raised circular lines upon them, especially in the forepart of the 
body, about 15 rows between the 6th dorsal spine and the lateral-lme. Cacal-pylorivery short, consequently 
in the young appear almost like a gland. Colowrs—vary with age, the very young being of a fine citron or 
sulphur ground-colour, having irregular vertical bands and markings, which become more distinct as the age of 
the fish advances. About to a foot or even eighteen inches in length, the ground colour continues to be bright 
yellow, with five vertical, blackish-blue bands, the first passing from the orbit downwards over the preopercle; 
the second from the nape to the opercle joins the first band in its posterior margin, and coalesces with the third 
behind or above the pectoral fin: the third proceeding from the bases of seven dorsal spines (3-10), passes 
downwards to the abdomen: the fourth passes from the fifth to the last dorsal ray, and descends to the base of 
the anal fin: the last surrounds the free portion of the tail. ims—yellow with black spots or blotches, forming 
confluent bars at their bases, which on the pectoral are disposed in three or four undulating arched bands. In 
the adult the black bands disappear, the ground colour becomes greyish-brown, the whole being reticulated with 
greyish-black lines. The fins retain most of their original yellow colour but the amount of the black decreases. 

Amonest Sir Walter Hlliot’s drawings are two of the adult of this fish, termed Panni min and Pilli punni, 
having a remark attached ‘“‘ younger with transverse bars.” 

In “ Fishes of Malabar,” I considered, as Cantor had previously done, that.S. horridus was the adult of 
this species. Dr. Bleeker, however, who appears to have inspected the specimen at Leyden, states it to be 
Serranus fuscoguttatus. 

Habitat.—Kast coast of Africa and seas of India to the Malay Archipelago, attaining a large size. The 
specimen figured is about 15 inches long, and intermediate between the two figured in the “ Mishes of Malabar,” 
it is not included in the five referred to in the note. Respecting this fish, Cantor observes that “in one, 
the weight of which exceeded 130lbs., the stomach contained remains of Stromateus, Sphyrna Blochii, and of a 
Limulus.” 

14. Serranus erythrurus. 
Cuy. & Val. ii, p. 320. ‘ 
B. vii, D. 11/16, P. 17, V. 1/5, A. 3/9, C..17. 

Vertical border of preopercle finely serrated, its horizontal limb entire. #ins—rounded. Oolowrs—on 
the back and upper surface of the head greenish, variegated with red, silvery-white below: dorsal greenish : 
ventral, anal, and pectoral yellowish: tail reddish. 

* To show how the comparative length of the dorsal spines vary, not only with age, but with specimens, I subjoin the measure- 
ments of five in my collection ; 

1. Length of specimen 455 inches: of 4th dorsal spine equal to +; of the entire length of the fish. 
mB Ee 9 a2 

2. ” ” 7 10 Oo 0 »? ” ” 25 2” 22 
a 1 

3. 3” m- 13 22D") ” ” ” 13 »? ” 

. ae 
4. ” ” 13 Dm 2 ” ” ” 16 ” be 

5. ” » 22 my oF ” ” ” (207i ” 7 

The late Mr. Blyth having examined pl. 1, in the Fishes of Malabar, suggested my asserting on his authority, that they represented 
the identical species he referred to in the Pro. of the Asi. Soc. and were the young and old of one sort. 
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Habitat—Malabar to 8 feet in length. I have not seen this species that I am aware of, unless it is a 
Lutianus. It may probably be Russell’s Rangoo. 

15. Serranus Malabaricus, Plate IV, fig. 2. 

Holocentrus Malabaricus, Bl. Schn. p. 319, pl. 63. 
Holocentrus pantherinus, Lacép. Poiss. ii, t. 27, f. 3 and iv, pp. 389 and 392. 
Perea bontoo and P. madinawa bontoo, Russell, Fish. Vizag. ii, pp. 20, 21, pl. 127 and 128. 
Bola? coioides, Ham. Buch. Fish. Ganges, pp: 82, 369. 
Serranus bontoo, Cuy. and Val. 1, pp. 334, vi, p. 523; Cantor, Catal. p.11; Giinther, Catal. i, p. 138; Day, 

Fish. Malabar, p. 3. 
Stanners swillus, Cuy. and Val. ii, p. 835; Bleeker, Verh. Bat. Gen. xxii, p. 9; Ginther, Catal. i, p. 127; 

Playfair, Fish. Zanz. p. 5. 
Serranus maculosus et pantherinus, Cuy. and Val. 11, pp. 332 and 333. 
Serranus crapao, Cuv. and Val. iii, p. 494; Rich. An. and Mag. Nat. Hist. 1842, ix, p. 25; Bleeker, Verh. 

Bat. Gen. xxii, Pere. p. 37; Giimther, Catal. i, p. 137. 
Serranus diacopeformis, Benn. Life Raffles, Fish. Sumatra, p. 686. 
Serranus nebulosus et schihpan, Richards. Ich. China, pp. 231, 232. 
Serranus coioides, Cantor, Catal. p. 11. 
Epinephelus crapao, Bleeker, Atl. Ich. Perc. t. viii, f. 1. 
Epinephelus pantherinus, Bleeker, Epinephelini, p. 78. 
Punni-calawah, Vam.: Bontoo, Tel. : Bool, Chittagong: Nga-towktoo, Arrak.: Kyouk-theyga-kakadit, Burm. : 

Rab-na-dah and O-ro-twm-dah, Andamanese. 
Variety, S. bontoo, Madinawah bontoo, Tel. : Row-je-dah, Andam. 

B. vii, D. 222, P. 19, V. 1/5, A. 385, C. 15, L. 1. 90, Ler. 425, L. tr. 19/50, Caee.pyl. 50-60. 

Length of head 3} to 33, of caudal 1/5 to 1/6, height of body 2/7 to 1/4 of the total length. Hyes— 
diameter 1/5 to 1/6 of length of head, 1 to 1} diameters from the end of snout, and the same apart. Interorbital 
space flat: the preemaxillary reaching to opposite the front edges of the orbit. The maxilla extends to below 
the posterior edges of the orbit, or even behind it in large specimens. Vertical limb of preopercle slightly 
emarginate, finely serrated, becoming more coarsely so at its rather square angle, where there exist from four to 
seven coarse teeth, its lower margin entire, as are also the sub- and inter-opercles, occasionally there are two or 
three serrations on the inter-oper rele. Opercle with three spines, the central one being the longest. The fry has 
no spine at the angle of the preopercle. Teeth—one or two canines in either jaw, those in the 1 upper usually the 
longer: the outer row’of teeth in the upper jaw, and the inner in the lower, are the largest. Hims—the dorsal 
spines from the third are of about the same height, and equal to one-half the length of the post-orbital portion 
ot the head, but not so high as the rays: the pectoral is longer than the ventral, and about equal the post-orbital 
portion of the head in length, soft portions of dorsal and anal fins rounded : the second anal spine in most estuary 
specimens equal the length of the third, but in marine ones it is often slightly shorter: caudal rounded. Scales— 
ctenoid, and in about 15 rows between the 6th dorsal spine and the lateral line. Caecal pylori—from 50 to 60, 
but two or more open into a single basal tube. Colowrs—brownish, fading to grey or dirty white on the abdomen : 
the whole of the fish, even over to the branchiostegal rays covered with bright yellow or orange spots, which often 
become brown after death: three large blotches on the inter-opercle appear to be present in all varieties of this 
fish. In the S. Malabaricus Bloch, some brown spots are often during life intermingled with the orange ones, 
and it is vertically banded usually as follows; one passes from the first four dorsal spies to the pectoral fin: 
another from between the second and ninth to the abdomen: two more descend from the soft dorsal fin, and a 
fifth encircles the free portion of the tail: pectoral reddish spotted with yellow, sometimes the caudal, pectoral 
and ventral fins are unspotted but marked with darker shades, or the bands are continued on to them. This 
yariety is the commonest, mostly marine, and the bands are unusually well marked in the young. In the variety 
S. bontoo, the bands when present bifurcate inferiorly, and the spots are all black; this is a marine and the 
rarest form, never appearing to attain to a large size. In the variety \S. coioides, H. B. = S. swillus, C. V. 
the bands are absent, or else indistinctly visible ; this is mostly taken in estuaries or large rivers, as the Hooghly 
at Calcutta. 

Russell observed that the plate 128 (S. bontoo) may perhaps “be merely a variety” of plate 127 
(S. coioides). Hamilton Buchanan, p. 82, remarked of his cotoides, “ this fish agrees so well with the description 
of the medinawa bontoo of Dr. Russell (Indian Fishes, vol. ii, no. 128) that I do not think them different 
species,” p. 82. Cuvier considered Russell’s species distinct : Playfair, “Wishes of Zanzibar,” doubted if they 
might not be identical. 

Russell records one taken at Vizagapatam in J anuary 1786, which measured 7 feet in length, 5 in girth, 
and weighed upwards of three hundred pounds. Amongst Sir Walter Elliot’s drawings is a figure of the banded 
variety S. Malabaricus, marked Serranus suillus and Kulldawéee: afoot and a half in length is given as the size of 
the specimen. 

The fish figured, pl. iv, fig. 2, is the variety covotdes, the specimen being about 21 inches in length, and 
taken at Calcutta. 

In one specimen of the variety S. bontoo 88, inches long, not only has it 12 dorsal spines, but the sixth 
has also two separate spinate terminations. 

Habitat.—Seas of India to the Malay Archipelago, China, and beyond, attaining to a very large size. 
D2 
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16. Serranus corallicola. 

(Kuhl. and vy. Hass.) Cuy. and Val. ii, p. 336. 
Serranus altivelioides, Bleeker, Perc. p. 38; Ginther, Catal. i, p. 127; Kner, Novara Fische, p. 23. 
Epinephelus altivelioides, Bleeker, Atl. Ich. Perc. t. xxx, f. 1. 
Epinephelus corallicola, Bleeker, Epinephelini, p. 83. 

B. vii, D. ~33,, P. 18, V. 1/5, A. 3, C. 17, L. r. 5255 (Cee. pyl. 9, Kner.) 

Length of head from 32 to 3%, height of body 2/7 to nearly 1/4 of total length. Hyes—diameter from 
42 to 1/5 in the length of the head, and from 1/2 to 1 diameter apart. The maxilla reaches to below the hind 
edge of the orbit. Vertical edge of the preopercle serrated, its lower limb and also the sub- and inter-opercles 
entire: central opercular spine the most developed. Teeth—canines in both jaws. Hins—dorsal spies increase 
to the third or fourth which are about 2/5 of the height of the body, and 1/5 lower than the rays: pectoral as 
long as the head without the snout: second anal spine the strongest, a little longer than the third and equal in 
length to the last in the dorsal fin: caudal rounded. Scales—ctenoid on the body, about 14 rows between the 
lateral line and the base of the sixth dorsal spine. Colowrs—greyish-brown covered all over with black spots, 
soft dorsal, anal, pectoral, and caudal with a light edge. 

Habitat—stated (Kner) to have been taken at Madras, found in the Malay Archipelago. 

17. Serranus salmoides, Plate IV, fig. 3. 
Holocentrus salmoides, Lacép. iii, pl. 34, fig. 3, iv, p. 346. 
Serranus salmoides, Cuy. and Val. ii, p. 343. 
? Serranus polypodophilus, Bleeker, Pere. p. 37. 
Serranus salmonoides, Giimther, Catal. i, p. 128; Klunz. Verh. z. b. Ges. Wien. 1870, p. 682. 
? Epinephelus polyphodophilus, Bleeker, Atl. Ich. Pere. t. v. fig. 1, and Epinephelimi, p. 101. 

B. vii, D. 245, P. 18, V. 1/5, A. 3, C. 17, L. r. 498, L. tr. 24/50. 

Length of head 3/10 to 2/7, of caudal 1/6, height of body 4/15 to 1/4 of the total length. Hyes— 
diameter 2/13 of length of head, 15 to 2 diameters from the end of snout, and 13 apart. The interorbital 
space rather convex: the posterior end of the premaxillary extends to behind the level of the front edge of the 
orbit. The maxilla reaches to rather beyond the posterior edge of the orbit. Preopercle slightly emarginate, 
serrated along its vertical margin, with five or six denticulations at its angle, lower limb entire, as are also the 
sub- and inter-opercles. Central opercular spine moderately distinct, the others indistinct. Teeth—small 
canines in both jaws: an outer enlarged row in the maxilla, and an inner in the mandible larger than the 
villiform bands. #ins—third dorsal spine one third of the length of the head, they gradually decrease to the 
last but none are so long as the rays: soft portions of the dorsal and anal fins rounded. Pectoral longer 
than the ventral, equalling the length of the postorbital portion of the head, it hardly reaches 2/3 of the 
distance to above the anal spines: second anal spine the strongest, but not so long as the third, which equals. 
one-fourth to one-fifth of the length of the head: caudal rounded. Scales—cycloid on the head, ctenoid on the 
body. Colowrs—dark reddish-brown, having round black spots over the head, body, and fins, those on the head 
and jaws small. Large blotches or ill-defined bands on the body. In one of Val. specimens, these bands are 
well marked. 

The specimen figured was captured at the Andaman islands, it is about 12 inches in length. 
Habitat—Red Sea, seas of India to the Malay Archipelago. It is not common in India. 

18. Serranus semipunctatus. 

Cuy. and Val. ii, p. 341; Ginther, Catal. i, p. 114. 

B. vii, D. 4, P. 17, V. 1/5, A. 3, C. 17. 

Length of head 3/10, of caudal 4/21, height of body 4/17 of the total length. Hyes—diameter 1/6 of 
length of head, 13 diameters from end of snout, and 14+ apart. Upper surface of head broad and flat. The 
maxilla reaches to below the hind edge of the orbit. Serrations on preopercle strong, having three coarse 
teeth at its angle, but not spinate as in S. seafasciatus. Teeth—moderately sized canines in both jaws, an outer 
enlarged row in the maxilla, and several irregularly pointed teeth mixed with the villiform ones in the 
mandible. Fins—dorsal spines moderately strong, increasing in length to the fifth, which equals half the 
postorbital length of the head, and is not quite so high as the rays: the soft portion of the fin, and also of the 
anal rather angular: pectoral as long as the postorbital portion of the head, and extending to nearly over the 
anal spines: ventral not quite so long: third anal spine a little the longest, and equalling the third of the dorsal, 
the second spine a little the strongest: caudal large, fan-shaped, and equal to the pectoral in size. Colowrs— 
body reddish-brown, with six or seven broad darker vertical cross bands: head and first portion of the body, as 
well as the free portion of the tail, with some small well-marked spots: dorsal and anal yellow, and likewise » 
spotted: ventral grey. 

It has been suggested that Perea septemfasciate, Thunb. (Nov. Ac. Stock. 1793, pl. i, f. 1) is this species ; 
the specimen figured was obtained in Japan, and Professor Peters was good enough to show me one of Temm. 
and Schlegel’s types of Plectropoma susuki from Japan, the two being compared appeared to entirely agree, whereas 
the P. susukt is evidently distinct from the S. semipunctatus. 

Habitat—Pondicherry, attaining at least 12 inches in length. 
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19. Serranus summana, Plate IV, fig. 4. 

Perca summana, Forsk. p. 42; Gmel. Linn. p. 1317. 
Bodianus summana, Bl. Schn. p. 334. 
Pomacentrus summana, Lacép. iii, p. 511. 
Serranus polystigma, Bleeker, Sumatra, ui, p. 2; Giinther, Catal. i, p. 129. 
Serranus summana, Playfair, Fish. Zanz. p. 8, pl. ii, fig. 1 (not Cuv. and Val. &c.). 
Lpinephelus summana, Bleeker, Epinephelini, p. 105. 

B. vu, D. =345, P. 17, V. 1/5, A. 3, C. 17, L. rv. 329, L. tr. 21/48. 

Length of head from 3/10 to 2/7, of caudal 2/11, height of body from 3/10 to 2/7 of the total length. 
Hyes—diameter from 1/4 to 1/5 of the length of head, 1} diameters from the end of snout, and also apart. The 
maxilla reaches to below the last third of the orbit. Preopercle with a very shallow emargination above its 
angle, its vertical border finely serrated, its lower as well as the sub- and inter-opercles entire. Central opercular 
spine the most developed. T'eeth—moderate sized canines in both jaws, the outer row of teeth in the maxilla and 
the inner in the mandible rather larger than the villiform bands. F'ims—dorsal spines of moderate strength, the 
third to the fifth being the longest, equalling 22 in the height of the body, and slightly decreasing to the last: the 
soft portion of the fin higher than the spinous, somewhat angular, as is also that of the anal: pectoral longer 
than the ventral, and equalling the length of the head, excluding the snout: second anal spine the strongest, rather 
longer than the third, and equalling the highest in the dorsal fin: caudal rounded. Scales—ctenoid on the body, 
about 13 rows between the lateral-line and the base of the sixth dorsal spine. Colowrs—brownish, the body and 
vertical fins covered with small round white dots, which are minute on the head or even absent, a black spot 
above the maxillary: soft portions of dorsal and anal fins with dark edges, having white margins. 

Klunzinger observes that some specimens of S. lewcostigma, C.V. are the young form of S. swummana, 
C.V.=S. tumilabris, C.V. Peters has shown that Holocentrus ceeruleopunctatus, Bloch=S. alboguttatus, C.V.=S. 
leucostigma, C.V. 

Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago. It is very common at 
the Andamans, where the specimen figured, (10 inches long) was captured. 

20. Serranus dermochirus. 
Cuy. and Val. vi, p. 513. 

B. vii, D. 24, P. 17, Vi. 1/5, A. 2, C. 17. 

Length of head 4/13, of caudal 2/9, height of body 4/13 of the total length. Hyes—diameter 2/9 of length 
of head, 1 diameter from end of snout, and nearly 1 apart. The maxilla reaches to somewhat behind the hind 
edge of the orbit. Preopercle, with its vertical margin finely serrated, three well developed opercular spines, the 
central one being the longest. Teeth—a pair of canines on either side of both jaws, an outer enlarged row along 
the sides of the upper jaw, and an inner one in the lower. F'ins—dorsal spines strong, increasing in length to 
the fourth, which equals two diameters of the orbit: pectoral longer than the ventral, and equal to the length of 
the head behind the front edge of the orbit. Although, doubtless, the skin covering the fins is thick, it does not 
appear to be remarkably so. Colowrs—the specimen appears to be covered with fine white spots along each 
row of scales. It much resembles and is probably identical with S. summana. 

Habitat.—Malabar. The specimen is over 12 inches in length. 

21. Serranus morrhua, Plate V, fig. 1. 
Cuv. and Val. ix, p. 434; Giinther, Catal. i, p. 154; Klunz. Verh. z. b. Ges. Wien. 1870, p. 678. 
Serranus pecilinotus, Temm. Schleg. Fauna Japon. Poiss. pl. iv, A. f. 1; Richards. Ich. China, p. 233 ;- 

Bleeker, Verh. Bat. Gen. xxvi, p. 61; Giinther, Catal. i, p. 155. 
Serranus radiatus, Day, Proc. Zool. Soc. 1867, p. 699. 

B. vu, D. 245, P.19, V. 1/5, A. 2, C.17, L. x. 180, J, tr. 21/46. 

Length of head nearly 1/3, of caudal 1/6, height of body 2/7 of the total length. Hyes—diameter 1/4 of 
length of head, 1 diameter from end of snout, and 1/2 a diameter apart. The maxilla reaches to below the hind 
edge of the orbit. Vertical limb of preopercle slightly oblique, serrated, and with three or four strong denticula- 
tions at its angle, its horizontal edge as well as the sub- and inter-opercles entire: opercle with three spines, the 
central one the longest. Teeth—canines in both jaws, the outer row of teeth in the maxilla, and the imer in the 
mandible, larger than the villiform bands. Fins—dorsal spines moderately strong, increasing in length to the 
third which equals two-fifths -of the height of the body, and is nearly as high as the rays: third anal spine 
the strongest, the second of nearly similar length and about equal to the third of the dorsal fin: pectoral as 
long as the head behind the middle of the eye: ventral nearly reaching the vent: caudal rounded. Scales—on 
body ctenoid, 14 rows between the lateral-line and the base of the sixth dorsal spine: none on the preorbital nor 
on the maxilla in the young. Colowrs—(in the young) greenish-olive, becoming dull yellow on the abdomen. A 
broad irregular-shaped bluish-white band passes from the posterior edge of the occiput to meet a similar one 
from the opposite side: two more descend from the lower and posterior edge of the orbit to the base of the 
pectoral fin: another proceeds from the upper margin of the preopercle, at first backwards, and opposite the 
posterior third of the pectoral it curves upwards to the middle of the spinous dorsal on to which it is continued. 
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A small patch of similar colour exists in front of the base of the dorsal. Another band goes from the hind edge 
of the pectoral to the front of the soft dorsal: two more similar bands cross the base of the tail, and several 
shorter marks exist over the body. Spinous dorsal nearly black, soft dorsal and other fins yellow. Hyes 
golden. 
i A young specimen exists in the Paris Museum, in which there are dark spots along the lines which bound 
the light spaces. 

Adults are brownish, with about four curved longitudinal bands along the body, and four or five oblique 
-bands on the head, radiating from the eye. 

Amongst Sir Walter Hlliot’s drawings is a figure of this species, 3,8, inches long, also of the young, 
1, inches, with the remark “ taken at Waltair, March 9th, 1853.” 

Habitat—From the Red Sea through those of India to Japan: the specimen figured (life size) was 
captured at Madras in 1867. 

22. Serranus angularis, Plate V, fig. 2. 

Serranus angularis, Cum and Val. vi, p. 353; Giinther, Catal. i, p. 126. 
Serranus Celebicus, Bleeker, Celebes, i, p. 117; Giinther, Catal. 1, p. 189; Klunz. Verh. z. b. Ges. Wien, 

1870, p. 676. 
Serranus areolatus, Playfair (not Cuv. and Val) Proce. Zool. Soc. 1867, p. 848. 
Serranus glaucus, Day, Proc. Zool. Soc. 1870, p. 678. 
Epinephelus Celebicus, Bleeker, Atl. Ich. Pere. xi, fig. 3, and Epinephelini, p. 69. 

B. vii, D. +24, P. 17, V. 1/5, A. 8, C. 17, L. 1. 70, L. v. 105, L. tr. 23/40, Ome. pyl. 13-14. 
Length of head 2/7, of caudal 2/11, height of body 2/7 to 4/15 of the total length. Hyes—diameter 1/4 to 

1/5 of the length of head, 1} diameters from the end of snout, and 3/4 to 1 diameter apart. The maxilla reaches 
to below the last third of the orbit. Preopercle serrated, angle slightly produced, haying two or three strong 
denticulations (more developed in some specimens than in others), the inferior of which sometimes is directed 
downwards: occasionally there are a few denticulations upon the sub- and inter-opercles. Opercular spines well 
developed, the central one the longest. Teeth—canines in both jaws, largest in the upper: outer row of teeth in 
maxilla and inner in mandible larger than the villiform bands. Fins—dorsal spines rather strong, increasing in 
length to the third which equals 3/7 of the height of the body, and is rather more than that of the rays: pectoral 
as long as the head, excluding the snout, and longer than the ventral: second anal spine strongest but not 
quite so long as the third, which equals one and a quarter diameters of the orbit: caudal emarginate. Scales— 
ctenoid. Colowrs—greyish, becoming dirty white along the abdomen: head and body studded rather closely 
with yellow spots, which become brown in preserved specimens: pectoral, dorsal, anal, and caudal also spotted, 
which spots sometimes form lines or bands, and all the fins with a black margin edged with white, 

Habitat.—Seas of India and Ceylon to the Malay Archipelago, attaining two feet or more in length; 
the specimen figured is 7 inches long. 

23. Serranus fuscoguttatus, Plate V, fig. 3. 

Perca summana, var. fuscoguttata, Forsk. p. 42; Gmel. Linn. p. 1317. 
Serranus fuscoguttatus, Riipp. Atl Fische, p. 108, t. 27, fig. 2; Peters, Wieg. Arch. 1855, p. 255; Giinther, 

Catal. i, p. 127; Kner, Voy. Novara, Poiss. p. 22; Playfair, Fish. Zanzibar, p. 5; Klunz. Verh. zool.-bot. Ges. 
in Wien, 1870, p. 684. : 

Serranus horridus (Kuhl. and V. Hass.) Cuv. and Val. ii, p. 321; Bleeker, Perc. p. 36; Gimther, Catal. 
. 136. 

r Serranus geographicus, (Kuhl. and v. Hass.) Cuv. and Val. ii, p. 822; Giinther, Catal. i, p. 150. 
Serranus dispar, Playfair, Fish. Zanz. p. 6, pl. i, fig. 2 and 3; Giinther, Fische d. Sudsee, Heft i, p. 9. 
Lpinephelus horridus, Bleeker, Atl. Ich. Perc. t. xxix, f. 3. 
Epinephelus fuscoguttatus, Bleeker, Epinephelini, p. 93. 

B. vii, 7245, P. 19, V. 1/5, A. 85, C: 17, I. r. 329, Lu. tr. 22/56 (Cac. pyl. 24, Kner). 

Length of head from 1/3 to 4/13, of caudal 1/6, height of body 4/13 to 2/7 of the total length. Hyes— 
diameter 2/9 to 1/6 of the length of head, 14 diameters from the end of snout, and 1 apart. The maxilla reaches 
to beyond the vertical from the hind edge of the orbit. Preopercle usually convex, but in some specimens with 
a very shallow emargination above its rounded angle, serrated in its whole extent, most coarsely so at its angle, 
lower limb and also the sub- and inter-opercles entire. Opercle with rather badly developed spines, the central 
one the most conspicuous. eeth—small canines in both jaws, the outer row in the maxilla and the inner in 
the mandible, larger than the villiform bands. F'%ns—dorsal spines rather strong, from the third of about equal 
length and not so long as the rays, the third equals about 2/7 of the length of the head: pectoral longer than 
the ventral, and as long as the postorbital portion of the head: third anal spine equal in length to the third 
dorsal one, and though longer, not so strong as the second: caudal rounded. Scales—cycloid. Colowrs— 
greyish, with brown spots of a larger or smaller size irregularly disposed, they are sometimes hexagonal on the 
head: pectoral and caudal may be banded: sometimes three or four narrow white lines cross the lower jaw. 
There are some larger blotches on the head and body, and one across the free portion of the tail. In some 
specimens only the large cloudy blotchings or markings are present on the body. 
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Habitat.—Red Sea, Hast coast of Africa, seas of India, Malay Archipelago and beyond. The specimen 
figured is 9 inches in length and from the coast of Sind. 

24. Serranus grammicus, Plate V, fig. 4. 

Day, Proc. Zool. Soe. 1867, p. 700. 

B. vii, D. 44, P. 19, V. 1/5, A. 2, 0.17, L. 1. 85, L. vr. 498, L. tr. 17/44. 

Length of head about 2/7, of caudal 1/6, height of body 2/7 of the entire length. Hyes—diameter 1/5 
of length of head, 14 diameters from the end of snout, and 1 apart. The maxilla reaches to below the posterior 
edge of the orbit. Vertical limb of preopercle oblique, finely serrated in its upper two-thirds, becoming coarser 
lower down, and having several large denticulations at its angle, which is slightly produced: its lower limb 
entire as are also the sub- and inter-opercles. Opercle with three spines, the central one the strongest. Teeth— 
a small canine on either side of the upper jaw: a slightly enlarged outer row in the maxilla, and an inner one in 
the mandible. /%ns—dorsal spines of moderate strength, the fourth slightly the longest, and equal to one and a 
third diameters of the orbit in-length, but not so long as the rays: pectoral as long as the postorbital portion of 
the head, and longer than the ventral, which latter only reaches half way to the yent: second anal spine the 
strongest, the third one-fourth longer, and equal to the second in the dorsal fin: soft portions of the dorsal and 
anal somewhat rounded: caudal very slightly rounded. Scales—cycloid, with raised roughened irregularly 
disposed lines upon them, those between the pectoral fin and the lateral-line being the largest. Snout and 
suborbital ring of bones scaled, very few on preorbital or maxilla. Colowrs—greyish with a golden gloss about 
the head. A narrow black line runs from the upper margin of the orbit to the last dorsal spine : a second passes 
from the upper third of the orbit to the superior opercular spine and on to the base of the sixth dorsal ray: a 
third from the lower edge of the orbit to below the central opercular spine and on to the upper third of the 
caudal fin, where it assumes the form of rounded blotches: an intermediate band exists on the head between 
the second and third. Dorsal fin with a row of black spots along its centre and tipped with black: caudal 
yellow, with numerous black spots, and the extremities of its rays black, anal with a black edge. Eyes golden. 

Dr. Jerdon, in the Madras Journ. Lit. and Sc. 1851, p. 130, remarks: ‘I possess a drawing of another 
Serranus of a reddish-fawn-colour, brownish on the back, with three longitudinal brown lines,” otherwise as 
described above. The figure he alludes to is amongst Sir Walter Elliot’s illustrations. 

Habitat —Madras, where the above single male specimen, 15 inches in length, was taken in 1867. 

25. Serranus hoenack, Plate VI, fig. 1. 

Bodianus boenack, Bloch, iv, p. 44, t. 226; Bl. Schn. p. 330. 
- Perea rahtee bontoo, Russell, Fish. Vizag. i, p. 22, pl. 129. 
Scicena formosa, Shaw, Zool. Mise. p. 23, t. 1007. 
Serranus formosus, Cuv. & Val. ii, p. 311; Richards. Ich. China, p. 233; Bleeker, Perc. p. 51; Gunther, 

Catal. i, p. 154; Day, Fish. Malabar, p. 7; Kner, Novara Fische, p. 26. 
Serranus boenach, Cuy. & Val. u, p. 362. 
Serranus boenack, Peters, Monats. d. Akad. Berlin, 1865, p. 105. 
Epinephelus formosus, Bleeker, Hpinephelini, p. 59. 
Epinephelus boenach, Bleeker, Fish. Madagascar, p. 8. 
Verri-cullawah, Tam. 

B. vii, D. re2re, B. 15, V. 1/5, A. z-s'rm, C. 17, Lu. 1. 90-95, Li. tr. 29/43. 16 

Length of head 2/7 to 3/8, of caudal 1/5 to 1/6, height of body 1/3 to 3/10 of the total length. Hyes— 
diameter 1/5 to 2/11 of length of head, rather above 1 diameter from end of snout, and 3/5 of a diameter apart. 
The maxilla reaches to below the last third or hind margin of the orbit. Vertical limb of preopercle rather 
convex, and a little emarginate above its angle in the adult but not in the young, its upper two-thirds finely 
serrated, more coarsely so at its angle, where the serrations are rather irregularly disposed : lower limb entire, 
as are also the sub- and inter-opercles (in one specimen both sub- and inter-opercles are serrated). Three strong 
opercular spines, the central being the most developed. Teeth—one or two strong canines or either side of both 
jaws, the upper being generally somewhat the larger : the outer row in the upper jaw, and the inner in the lower, 
being larger than the others. Hims—dorsal spines from the third are of about the same length, the longest being 
3/4 the length of the longest ray: soft portions of the dorsal and anal obtusely angular: second anal spine the 
strongest, equal in length to the third in the adult or even longer in the young: caudal rounded. Scales— 
ctenoid, covering the forehead and preorbital but none on maxilla. Colowrs—when alive very brilliant, but fading 
after death. Generally yellowish-brown, snout pale blue, lips and throat spotted with a deeper blue, whilst 
about five fillets of the same colour diverge from the orbit and cross the opercles and branchial membranes. 
Blue and rather tortuous horizontal lines pass from the head towards the tail below the lateral line, whilst above 
it are about eight more directed backwards, upwards, and continued on to the dorsal fin throughout its whole 
extent; these blue lines are likewise continued on to the other fins, except (occasionally on) the ventrals, which 
however become nearly black at their extremities. Some blue spots exist anterior to the base of the ventral 
fin (male), also occasionally on the jaws. 

There are three figures of this fish amongst Sir W. Elliot’s drawings, termed Nama panni, Neela panni, 
and Panaina kullawaie; one was captured at Waltair, March 24th, 1853. 
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The specimen termed Serranus formosus, “ adult: stuffed Isle de France,” in the British Museum Catalogue 
1. c. is, as Dr. Bleeker suggests (Fish. Madagascar, p. 20), identical with Hpinephelus Polleni, Bleeker, |. c. p. 19: 
the caudal is cut nearly square instead of bemg rounded as in S. boenack. A beautiful specimen exists in the 
Paris Museum received from M. Liénard, of the Mauritius, but the description 1 am unable to recognise in his 
papers. 

Habitat—Seas of India and Malay Archipelago to China. 

26. Serranus miniatus, Plate VI, fig. 2. 

Perca miniata, Forsk. p. 41; Linn. Gmel. p. 1317. 
Bodianus miniatus, Bl. Schn. p. 332. 
Serranus miniatus, Rirpp. Atl. Fische, p. 106, t. xxvi, f. 3; Giinther, Catal. i, p. 118, and in Garretts. 

Fische d. Sudsee, Heft. 1, p. 5, pl. v; Klunz. Fische d. Roth. Meer. verh. z. b. Ges. Wien. 1870, p. 679. 
Serranus guttatus, Cuy. and Val. ii, p. 357. 
Diacope miniata, Cuy. and Val. ii, p. 433. 
Cromileptes miniatus, Swains. Fish. 11, p. 201. 
Serranus cyanostigmatoides, Bleeker, Verh. Bat. Gen. xxii, Perc. p. 31; Giinther, Catal. i, p. 117. 
Epinephelus cyanostigmatoides, Bleeker, Ternate, p. 232, and Atl. Ich. Pere. t. vy, f. 3. 
EH pinephelus argus, Bleeker, Waigiou. p. 296. 
Lipinephelus miniatus, Bleeker Epinephelini, p. 53. 

B. vii, D. 75%q, P. 18, V. 1/5, A. 8, C. 17, L. 1. 90, L. rv. 498, L. tr. 14-16/40, Cee. pyl. 12 (Madras)— 
16 (Andamans). 

Length of head from 4/13 to 2/7, of caudal 1/7, height of body 2/7 of the total length. Hyes—diameter 
from 1/5 te 1/6 of length of head, 1 to 14 diameters from the end of snout, and $ of a diameter apart. The 
maxilla reaches to below the posterior third or hind edge of the orbit. Vertical limb of preopercle usually 
somewhat emarginate above its angle, the whole being finely and evenly serrated, as are also the sub- and inter- 
opercles. Opercular spines well developed, the central one being the largest. ins—dorsal spines rather strong, 
the fourth or fifth somewhat the longest, and equal to one-third the height of the body, the last nearly as high 
as the first ray: pectoral as long as the head, exclusive of the snout, and longer than the ventral, which reaches 
three-fourths of the way to the vent: caudal rounded. Scales—ctenoid. Colowrs—uniform scarlet: body, 
cheeks, opercles, dorsal, caudal, and anal fins covered with large blue spots, the size of which equals the extent 
of from 2 to 5 scales: two blue spots opposite the base of the pectoral. Two dark streaks from the orbit along 
the snout. The fins darkest at their margins: two rows of large blue spots along the spinous portion of the 
dorsal, and six or eight over the soft dorsal and the anal: one or two spots near the base of the pectoral, which 
fin is sometimes spotted all over. 

Peters (Wieg. Arch. 1855, p. 235) considered S. cyanostigma as identical with this species. Bleeker 
(Epinephelini), p. 56, observes that though closely allied they appear to be distinct, as the colour is constantly 
different: the scaling of the snout is not identical, and it has D. ;°55, P. 16-17, C. 19. 

Habitat—Red Sea, seas of India to the Malay Archipelago and beyond. The specimen figured is 9 
inches in length. 

27. Serranus guttatus, Plate VI, fig. 3. 

Bodianus guttatus, Bl. t. 224; Bl. Schn. p. 830; Lacép. iv, p. 296. 
Epinephelus argus, Bl. Schn. p. 301. 
Cephalopholis argus, Bl. Schn. p. 311, pl. 61. 
Serranus hemistictus, Rupp. Atl. p. 109, t. xxvii, f. 3; Gimther, Catal. i, p. 119; Klunzinger, Verh. z. b. 

Ges. Wien. 1870, p. 680. 
Serranus myriaster, Cuv. and Val. ii, p. 365; Riipp. Atl. p. 107, t. xxvii, f. 1; Richards. Ich. China, 

p. 233; Less. Voy. Coq. Poiss. pl. 37; Bleeker, Nat Tyds. Ned. Ind. vi, p. 192. 
Serranus argus, Cuy. and Val. ii, p. 860; Ginther, Catal. i, p. 115; Peters, Berlin. Monats. 1865, p. 103. 
Serranus guttatus, Peters, Wieg Arch. 1855, p. 235; Giinther, Catal. 1, p. 119, and Fische d. Sudsee, p. 5, 

t.iv; Kner, Voy. Novara, p. 22; Klunz. Fische d. Roth. Meer. 1. c. p. 686. 
Epinephelus argus, Bleeker, Hpinephelini, p. 57. 

B. vii, D. ze2r=) P. 18, V. 1/5, A. x25, C. 17, L. rv. 29%, L. tr. 21/43, Cae. pyl. 8. 
1029 

Length of head 1/3 to 2/7, of caudal 1/5, height of body 1/3 to 2/7 of the total length. Hyes—diameter 
from 1/5 to 2/13 of the length of head, 13 diameters from the end of snout, and 1 apart. The maxilla reaches 
to beyond the vertical from the hind edge of the orbit. Preopercle, its vertical limb rounded and finely serrated, 
lower limb entire: a few serrations on the interopercle. Three well developed opercular spines, the central one 
being the longest. eeth—rather small canines in both jaws, the outer row of teeth in the maxilla and the 
inner in the mandible are larger than the villiform bands. F%nms—dorsal spines rather strong, increasing in 
length to the fourth and fifth, which equal about one-third the height of the body: pectoral rather longer than 
the ventral: second anal spine strongest and slightly longer than the third: soft portions of the dorsal and 
anal fins angularly rounded: caudal rounded. Scales—ctenoid. Oolowrs—usually reddish-brown and mostly 
with darker vertical bands; head, body, and all the fins (except occasionally the pectoral and ventral) covered 
with numerous small blue spots: dorsal, anal, and caudal with a fine white border. 

In the variety figured, S. hemistictus, the cross bands are not seen: the spots on the upper half of the 
body are very few, and the pectoral has a broad yellow edge. 
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Habitat—Red Sea, East coast of Africa, seas of India to the Malay Archipelago, China, Australia, and 
beyond. The specimen figured is 9 inches in length. 

28. Serranus leopardus, Plate VI, fig. 4. 

Labrus leopardus, Lacép. iii, p. 517, t. 30, f. 1. 
Serranus leopardus, Cuy. and Val. ii, p. 336; Giinther, Catal. i, p. 123 and Fische d. Sudsee, p. 4, t. 3, 

f. B. (excl. synonym. pt.) 
Serranus spilurus, Cuy. and Val. vi, p. 433; Bleeker, Flores, p. 322. 
Serranus Homfrayi, Day, Proc. Zool. Soc. 1870, p. 678. 
Epinephelus zanana, Bleeker, Atl. Ich. Pere. t. x, fig. 2. 
Epinephelus leopardus, Bleeker, Epinephelini, p. 61. 

B. vii, D. , 2x5, P. 17, V. 1/5, A. 385, C. 17, L. r. 2) 88, L. tr. 10/26. 

Length of head 2/7, of caudal 1/6, height of body 1/3 of the total length. Hyes—high up, diameter 
largest in the immature, from 1/5 to 1/6 of the length of the head in the adult, from 1 to 1} diameters from end 
of snout in the adult and nearly 1 apart. The maxilla reaches to below the hind edge of the orbit. Vertical 
limb of preopercle rounded and very finely serrated; the serrations extending along its angle but not to the 
lower limb: interopercle usually with a few fine serrations along its posterior half. Teeth—canines in both jaws, 
the outer row in the maxilla, and the inner in mandible larger than the villiform bands. ims—dorsal spines 
strong, the fifth the longest but not equalling the length of the rays: soft dorsal and anal rounded: pectoral as 
long as the head exclusive of the snout: second anal spine the strongest and slightly the longest: caudal 
rounded. Scales—rather strongly ctenoid on the body, 8 rows between the lateral-line and the sixth dorsal 
spine, they cover the snout, preorbital and suborbital ring of bones and the posterior half of the maxilla. A 
badly marked line, very similar to the lateral-line, passes along the scales near the bases of the dorsal and anal 
fins. Colowrs—vary, red or yellow predominating. The body may be whitish covered with round or oval red 
spots which are extended over the dorsal, anal, and caudal fins. A dark band passes from the eye to above the 
upper opercular spine behind which it terminates in a black spot: one or two black bands with or without a 
white edging may be present over the free portion of the tail: caudal with a white or blue spot at either of its 
outer angles, and a triangular black band across its last third. This band may be broken up into an obliqne 
mark across either side of the tail, or may even be seen quite white as in the lower one of the figure. 

Habitat—From the Red Sea through those of India to China; the one figured life size, was taken at 
the Andaman Islands. 

29. Serranus Sonnerati, Plate VII, fig. 1. 
Perca rubra, Sonnerat. 
Serranus Sonnerati, Cuy. and Val. ii, p. 299; Giinther, Catal. i, p. 122; Playfair, Fish. Zanz. p. 3, (exc. 

1. iii, fig. 1.) 
: Serranus pachycentron, Cuv. and Val. ii, p. 295. 

Serranus erythreus, Cuy. and Val. vi, p. 516; Giinther, Catal. i, p. 116; Playfair, Fish. Zanz. p. 2, pl. i, f 1. 
Serranus pachycentrum, Ginther, Catal. i, p. 116. 
Epinephelus nigripinnis, Bleeker, Atl. Ich. Perc. t. vi, f. 2; and Epinephelini, p. 39; (? Serranus nigripinnis, 

Cuy. and Val. ii, p. 339). 
Siggapu cullawah, Tam. 

B. vii, D. =%rs, P. 18-19, V. 1/5, A. 335, C. 17, Cac. pyl. 11-12, L. r. 239249, L. tr. 27/40. 
Length of head 3/10 to 2/7, of caudal, 2/13 to 1/7, height of body, 4/13 to 2/7 of the total length. 

Byes—diameter 2/11 to 2/13 of the total length, 1+ to 14 diameters, from the end of snout, and 3/4 of a diameter 
apart. Profile from the snout to above the eyes rather concave. The maxilla reaches to a slight distance 
beyond the hind edge of the orbit. Vertical limb of preopercle sometimes slightly oblique above its angle, it is 
very finely serrated in its whole extent: lower limb with irregular notches, and serrated, occasionally coarsely 
so: sub- and inter-opercles finely serrated: the two upper opercular spines more developed than the lower. 
Teeth—one or two well developed canines on either side of both jaws, largest in the lower: the outer row of teeth 
in the maxilla and the inner in the mandibles larger than the villiform bands. ins—dorsal spines moderately 
strong, increasing in length to the third from whence they continue to very slightly augment in height to the 
last which equals 2/7 of that of the body, the inter-spinous membrane is slightly emarginate and not lobed, the 
rayed portion is about one-fourth higher than the spinous, it and the soft part of the anal rounded: pectoral as 
long as the head behind the front edge or middle of the eye, and rather longer than the ventral: second anal 
spine the strongest but not quite so long as the third, which nearly equals the third of the dorsal: candal 
rounded. Scales—cycloid on the head, ctenoid on the body, fine ones are continued for some distance up the bases 
of the soft dorsal, anal, and caudal fins: fine ones over the snout, sub-orbital and the anterior and lower portion 
of the preorbital: the hind half of the maxilla sometimes has very fine ones, at other times it is destitute of any. 
There are 14 or 15 rows of scales between the sixth dorsal spine and the lateral line at its highest point which 
is below it. There exists a badly marked line, much similar to the lateral line, running along the scales near the 
bases of the dorsal and anal fins. Colowrs—of a dull lake, with the head and to below the first half of the 
spinous dorsal fin covered with a net-work of blue lines enclosing spots from one-sixth the diameter of the eye, 
to spaces larger than it. Some indistinct spots over the whole of the body. Fins of rather darker colour than 
the body, especially at their edges: caudal with some dull blue or white spots. 

E 
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The specimen of Serranius erythreus, figured in the “ Fishes of Zanzibar” is identical with this species as 
suggested by Bleeker; also Kelaart’s skin a, p. 116 of S. pachycentrwm,* which has L. r. 749, L. tr. 22/—, and 
is the same as the large specimens of S. leopardus in the British Museum. SS. Sonnerati, Playfair, Fish. 
Zanzibar, p. 3, pl. iii, fig. 1, has L. r. +°° and 9 rows of scales between the lateral line and the base of the sixth 
dorsal spine, it appears to be identical, as already suggested by Bleeker with his Hpinephelus (Serranus) 
miltostigma. 

Amongst Sir Walter Elliot’s drawings are three of this species showing variations of colour. Jerdon 
(M. J. L. and Se. 1851, p. 129) observes that “the intensity of the red varies a good deal, and it is sometimes 
marked with white spots.” 

Habitat—Hast coast of Africa, seas of India to the Malay Archipelago, and beyond. The specimen 
figured is that of a female 13 inches long captured in February, 1859, at Madras, where it is not uncommon and 
attains at least 3 feet in length. 

30. Serranus boelang, Plate VII, fic. 2. 

Serranus boelang, Cuv. and Val. ui, p. 308, vii, p. 504; Quoy and Gaim. Voy. Astrol. p. 657, pl. 3, fi 
Playfair, Fish. Zanz. p. 2. 

Serranus nigrofasciatus, Hombr. and Jacq. Voy. Pol. Sud. Poissons, p. 36, t. 2, f. 1. 
? Merous wnicolor, Liénard, Nat. Hist. Soc. Maur. 1839, p. 31. 
Serranus microprion, Bleeker, Amb. u, p. 552; Gunther, Catal. i, p. 116. 
Serranus stigmapomus, Rich. Ich. China, p. 232. 
Serranus boenack, Ginther, Catal. i, p. 112 (mot Bloch); Kner, Novara Fische, p. 21. 
Eypinephelus boelang, Bleeker, Kpinephelini, p. 49. 
Epinephelus microprion, Bleeker, Atl. Ich. Perc. t. 1, fig. 1, and Epinephelini, p. 47 (? variety). 

B. vii, D. +255, P. 15, V.1/5, A. 385, C. 17, L. r. 29, L. tr. 18/36 (Cee. pyl. 6-7, Kner). 

Leneth of head 4/13 to 2/7, of caudal 2/11, height of body nearly 2/7 of the total length. Hyes— 
diameter 1/5 of length of head, 1; diameters from end of snout, and 2/3 of a diameter apart. The maxilla 
reaches to some distance behind the posterior edge of the orbit. Preopercle with its vertical limb finely serrated, 
the serrations being continued along its angle and a short distance on to its horizontal border: fine serrations 
upon the sub- and inter-opercles. Opercular spines strong especially the central one. Teeth—small canines in 
both jaws, the outer row of teeth in the maxilla, and the inner in the mandible larger than the villiform bands 
which are comparatively of small size. Jims—dorsal spines rather strong and from the third are about equal in 
leneth but not so long as the rays: pectoral a little longer than the ventral and equalling the length of the head 
excluding the snout: second anal spe much the strongest and also the longest, being equal to two-fifths of the 
height of the body: soft portions of the dorsal and anal angularly rounded: caudal rounded. Scales—ctenoid 
on the body, ten rows between the lateral line and the base of the sixth dorsal spe. Colewrs—purplish, with 
from eight to nine vertical bands on the body not so wide as the ground colour: when freshly captured, the one 
over the free portion of the tail is very dark: adark mark behind the two upper opercular spines, and a blackish 
edge to the dorsal, which in the soft portion of the anal and the caudal is margined with white. 

S. microprion, Bleeker, which may be a variety of this species has blue spots over the head and shoulders. 
Habitat—Red Sea, Hast coast of Africa, through the seas of India to the Malay Archipelago. It does 

not appear to attain a large size. The one figured, life-size, came from the Andaman Islands. 

go. 4; to) ? 

Genus, 4—Varioua, Swains. 
Pseudoserranus, Klunz. 

Branchiostegals seven: psewdobranchice. Body oblong, compressed. Byes lateral of moderate size. Preopercle 
. with its vertical limb feebly serrated, its horizontal one entire. Opercle with three spines. Teeth villiform in the jaws, 
vomer and palate: canines present, and the inner row of teeth in both jaws moveable: some conical teeth along the rami 
of the mandibles. Dorsal fin single with nine spines: anal with three: caudal deeply emarginate. Scales small, 
ctenotd, none on the snout, swborbitals, or maxilla. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Variola louti, D. +3235, A. 3, L. vr. 122. Vertical limb of preopercle slightly emarginate and finely 
serrated. Caudal deeply emarginate. Red, with small darker spots on the body and most of the fins, some of 
which last are edged with yellow. Hast coast of Africa, Ceylon. 

1. Variola louti, Plate VII, fig. 3. 

Perca louti, Forsk. p. 40. 
Bodianus louti, Bl. Schn. p. 332; Lacép. iv, p. 286. 

* Valenciennes observes that he had only seen one specimen and that was in the Leyden Museum, 7 French inches long. His 
especial reason for considering it a new species appears to be the character of the scales which were small and ctenoid. Those on the sides 
being slightly keeled, forming about 20 horizontal rows. This appearance is more seen in some specimens than in others, and is not 
peculiar to this species. In 1867, a Serranus diacanthus about 18} inches long, which was not quite fresh, was brought to me at Madras. 
I had it preserved as a skin and dried rather too rapidly, the result being that all the rows of scales on the body show a well developed 
keel. Ihave also seen this appearance caused in fish which have been immersed, from the first, in spirit of too great a strength. 
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Labrus punctatus, Lacép. ii, p. 431, pl. 17, f. 2. 
Serranus louti, Riipp. Atl. p. 106, pl. 26, f. 2; Giimther, Catal. i, p. 101, and Fische d. Sudsee, p. 2, t. i, 

(not Cuv. and Val.) 
Serranus punctulatus, Cuy. and Val. ii, p. 367, ix, p. 435; Bleeker, Sumatra, i. p. 570; Quoy and Gaim. 

Voy. Astrol. Poissons, p. 654, pl. 3, f. 2. 
Serranus phenistomus, Swains. Fish. u, p. 201. 
Variola longipinna, Swains. Fish. u, p. 202. 
Pseudoserranus louti, Klunz. Fische d. Roth. Meer. Verh. z. b. Ges. Wien. 1870, p. 687. 
Variola louti, Bleeker, Epinephelini, p. 11. 

Bevis Des Pale Ve Woy Aus Collin rato) Vert. LOMA: 

Length of head from 2/7 to 1/4, of caudal 2/9, height of body 2/9 of the total length. Hyes—diameter 
2/9 to 1/5 in the length of head, upwards of 13 diameters from the end of snout, and 2/3 of a diameter apart. 
Lower jaw prominent, the maxilla reaches to below the hind edge of the eye. Vertical limb of preopercle with 
some feeble serrations at its angle, its lower limb, sub- and inter-opercles entire. ‘'eeth—strong canines in the 
upper, and weaker ones in the lower jaw: outer row of teeth in the maxilla, shorter and thicker than the 
villiform band: some large teeth also present amongst the viliform ones in the mandible. Fins—dorsal spines 
rather weak, the soft portion of the fin, also of the anal, elongated and pointed: pectoral as long as the head 
without the snout: ventral one-third longer: second anal spine not quite so long as the third; caudal deeply 
emarginate and with pointed angles. Scales—ctenoid about 14 rows between the lateral-line and the base of the 
first dorsal spine. Colowrs—red with small darker spots everywhere: all the fins red, outer edge of pectoral and 
soft dorsal yellowish, as is also snout and abdomen. A yellow line along the inner edge of the two lobes of the 
caudal fin. 

Habitat—From the Red Sea through the seas of India to the Malay Archipelago. The specimen figured 
is from the collection in the British Museum. 

Genus, 5—Anrutas, (Bl. Schn.) Cu. § Val. 

Caprodon, Temm. and Schleg.: Aylopon, Callanthias, Paranthias, and Elastoma, Guichemot : Holanthias, 
Gunther. 

Branchiostegals seven: pseudobranchie. Body oblong, rather elongated, and compressed: preorbital of 
moderate height, entire. Preopercle serrated. Opercle with two spines. Villiform teeth in both jaws, with canines 
anteriorly, and an outer row of canine-like ones laterally: also villiform on the vomer and palate: if present on the 
tongue, minute. Dorsal fin single, with from nine to eleven spines : anal with three: pectorals pointed : caudal rather 
deeply forked: one, or more of the fins, as a rule, having elongated rays. Scales of moderate size, an enlarged row 
over the nape. Pyloric appendages few. * 

Geographical distribution, most of the seas of temperate and tropical regions. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Anthias multidens, D. +2, A. 2, L. 1.52. Rosy, with lateral golden bands on the body, and two on the 
head. Andamans. 

1. Anthias multidens, Plate VII, fig. 4. 

Mesoprion multidens, Day, Proc. Zool. Soc. 1870, p. 680. 

Bi vil, Dio PB. 16) V. i/5, A. 585, C. 16, U. 1.52; Le x 2, U. tr. 7/17, Cac: pyl..5. 

Length of head 4/15, of caudal 1/4, height of body 1/4 of the totallength. Hyes—diameter 2/7 of length 
of head, 1; diameters from end of snout, and 1 apart. The distance between the eye and the angle of the 
mouth equals three-fourths of the diameter of the orbit. The maxilla reaches ‘to below the first-third of the 
orbit. Vertical and horizontal limbs of preopercle finely serrated, most coarsely so‘at its rounded and somewhat 
produced angle. Opercle with two well developed spines. Seven rows of scales between the eye and the angle 
of the preopercle. eeth—villiform in the jaws, with a large canine on either side of the premaxillary, and an 
outer lateral row of canine-like ones in the maxilla: likewise an outer row of canine-like teeth in the lower 
jaw : villiform ones on the yomer and palate. Jins—dorsal spines slender, the fifth the longest, and nearly equal 
to half the height of the body below it, the last spine upwards of two-thirds of the length of the fifth: pectoral 
as long as the head, and reaching to above the end of the base of the anal: last dorsal, and anal rays elongated to 
nearly twice as long as the one preceding each: second anal spine the strongest, the third the longest, and nearly 
equal to one-third of the length of the head : caudal deeply forked, the upper lobe slightly the longer. Colours— 
rosy, with about six longitudinal yellow bands along the body, and a golden one from the inferior angle of the 
eye to the snout, and another across the forehead. 

Habitat—Andamans, where it is common, attaining a large size: although the number of spines, rays, 
scales, and cxcal pylori are the same as in Anthias oculatus, Cuy. and Val. the form of the dorsal fin differs, as 
in this species the spines do not decrease to the last. 

Genus, 6—Gramuistus (Artedi) Cuvier. 
Pogonoperca, Giinther. 
Branchiostegals seven: pseudobranchie. Body oblong and compressed. NSnout short. Opercle and preopercle 

unserrated, but spinate. Hyes lateral. Teeth villiform in the jaws, vomer, and palatines, no canines: tongue smooth. 
E 2 
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A barbel of a more, or less, rudimentary character on the chin. Two dorsal fins, the first with seven spines: anal 
spineless. Scales minute, adherent, and enveloped in the epidermis. Pyloric appendages few. 

Geographical distribution—Red Sea, throughout those of India to the Malay Archipelago, and beyond. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Grammistes Orientalis, Bl. Schn. D. 7/5, A. 9-11. Three spinate denticulations on preopercle. Caudal 
rounded. Deep brown, with from three to seven narrow white longitudinal bands, which anteriorly are continued 
on to the head. Red Sea, seas of India, Malay Archipelago, and beyond. 

1. Grammistes Orientalis. Plate IX, f. 1. 

Grammistes Orientalis, Bl. Schn. p. 189: Cuy. and Val. ii, p. 203, pl. 27: Bleeker, Amboina, iy, p. 105 ; 
Gunther, Catal. i.p.171; Klunz. Fische. Roth. Meer. Verh. z.b. Ges. Wien. 1870, p. 707; Bleeker, Epinephelini, 

p 2B) 
si Perca bilineata, Thunb. Noy. Act. Hol. xiii, p. 142, t. 5. 

Bodianus sex-lineatus, Lacep. iv, pp. 285, 302. 
Scicena vittata, Lacép. iv, p. 323. 
Perca triacanthus et pentacanthus, Lacép. iv, pp. 398, 424. 
Centropomus sex-lineatus, Lacép. v, pp. 688, 689. 

B. vii, D. 7 | zgtrs, P. 16, V. 1/5, A. 9-11, C.17. 

Length of head 2/7 to 1/3, of pectoral 2/11, of caudal 1/5, height of body nearly 1/3 of the total length. 
Hyes—diameter 2/7 to 1/4 of the length of head, 3/4 of a diameter from end of snout, and 1 apart. Body 
oblong and elongated, sometimes with a slight concavity in the profile above the orbit: lower jaw the longer. 
The maxilla extends to below the hind edge of the orbit. Vertical limb of preopercle with three spinate 
denticulations on its border, the upper being the smallest; some indistinct ones along the lower limb. Three 
spines on opercle. A rudimentary barbel on the lower jaw, which in a fresh specimen, nearly 4 inches long, 
equalled half the length of the orbit. Teeth—vyilliform in jaws, vomer, and palate. #ims—third dorsal spine 
the longest equalling one-third of the height of the body below it: soft dorsal, anal, and caudal rounded. 
Scales—imbedded in epidermis and usually covered with mucus. Colowrs—of a deep chestnut brown, with three 
milk-white longitudinal bands, from the head along the body, the inferior ceasing opposite the posterior end of 
the base of the anal fin. A white median band from the snout to the base of the dorsal fin. 

In some specimens there are six or more white longitudinal lines along either side of the body. 
Seba figures this fish as Grammistes, pl. 27, f. 5. 
Habitat—Seas of India, to the Malay Archipelago, and beyond, attaining only a few inches in length. 

The one figured is from the Andamans, and life size. 

Genus, 7—Drrtoprion, (Kuhl. and v. Hass.) Cw. and Val. 

Branchiostegals seven : pseudobranchice. Body oblong, compressed. Hyes lateral. Opercle spinate : preopercle 
with a double edge, the outer of which is denticulated. Teeth villiform in jaws, vomer, and palatines, no canines : 
tongue smooth. Two dorsal fins, the first with eight spines: anal with two. NScales.small, adherent.  Pyloric 
appendages few. : 

Geographical distribution.—From the seas of India to China and Japan. This fish I have not personally 
captured in India, nor found it in local Indian collections; those taken have been probably mere stragglers. 
Dr. Jerdon remarks, “this pretty fish is rare ab Madras.”—(Madr. Journ. Lit. and Science, 1851, No. 39, 
p- 129.) 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Diploprion bifasciatum, D. 8 | 15, A. 3. Yellow with two black vertical bands. Indian seas, Malay 
Archipelago to Japan. 

1. Diploprion bifasciatum, Plate IX, f. 2. 

(Kuhl. and v. Hass.) Cuy. and Val. ii, p. 137, pl. 21: Tem. and Schleg. Fauna Japon. p. 2, pl. 2, f. A.: 
Richards. Ich. China, p. 221; Bleeker, Verh. Bat. Gen. xxvi, p. 59 and Nat. Tyds. Ned. Ind. vi, 1854, p. 207 
and Epinephelini, p. 124; Gimther, Catal.i, p. 174; Kner, Novara Fische, p. 29. 

Anoovah meen, Tam. 

1B}, aly ID)5t3) |] WAI ING Op I DE 5c EE 1, tae, WY 

Length of head 2/7, of caudal 1/5, height of body 2/5 of the total length. Hyes—diameter 1/4 length of 
head, 1} diameters from end of snout, and 3/4 of a diameter apart. The maxilla reaches to below the middle of 
the orbit. Preopercle having a double edge the outer of which is serrated, the inner ridge is also stated to be 
sometimes serrated. Approximating portions of sub- and inter-opercles serrated. Opercle with its two upper 
spines large, followed inferiorly by several smaller ones.  Teeth—generic. Fins—third and fourth dorsal 
spines the highest, and nearly equal to the length of the head behind the front edge of the orbit; they decrease 
in length to the last which is very short: anal spines also very short: caudal rounded. Colowrs—Gamboge 
yellow with two broad black cross bands. 

Habitat—Seas of India, to China and Japan. 
Sir John Richardson remarks, “specimens exist in every collection of Chinese fishes, and small ones 
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are common in the insect boxes sold at Canton.’ The one figured is from a stuffed specimen in the Liverpool 
Free Museum, kindly lent me for this purpose by its curator, Mr. Moore. 

Genus, 8—Lutranus, Bloch. 

Diacope and Mesoprion, Cuv. and Val.: Genyoroge, Cantor: Macolor, Bleeker : Proamblys, Hypoplites, 
Rhomboplites, Ocyurus, Evoplites, and Tropidinius, Gill. 

Branchiostegals seven: pseudobranchie. Body oblong, compressed : snout elongated, with the preorbital rather 
high and entire. Preopercle serrated, with or without a notch on its vertical border to receive a knob, which is sometimes 
developed on the interopercle. Opercle rarely with one, more generally with two or three indistinct points. Villiform 
teeth in both jaws: canines in the wpper, with smaller ones in the anterior portion of the lower jaw, and laterally 
a row of canine-like teeth: villiform teeth likewise on the vomer, and palate: when present on the tonque minute. 
Dorsal fin single, with from nine to thirteen spines: anal with three: pectorals pointed: caudal rounded, truncated or 
emarginate. Scales ctenotd, of moderate or rather small size, one or two enlarged rows over the nape. Pyloric appendages 
few or absent. Air-vessel simple. 

Geographical distribution—From the Red Sea and Hast coast of Africa through the seas of India, the 
Malay Archipelago, and to the Pacific. 

Uses.—As a rule all these fishes are good as food, though some are insipid: a few attain a large size. 
They are extensively salted and dried in many localities. : 

Amongst the Lutiani exist variations which require notice. Thus in some, when immature (as observed 
in a few Serrani), a spine exists at the angle of the preopercle : as age advances it is gradually absorbed, although 
occasionally in the adult coarse serrations may indicate its prior existence. Instead of one there may be several 
spinate denticulations at this spot in the fry, which also disappear, as in the case of the single spine. The 
interopercular knob, in those species which possess one (—Genus Diacope, Cuv. and Val., or Genyoroge, Cantor.) 
appears in two distinct modes—either as well formed from birth with a notch in the vertical border of the 
preopercle—or else the knob is gradually formed, and as it increases in size it presses against the vertical border 
of the preopercle causing absorption at the spot above it and thus creates a notch. Respecting the dorsal spines, 
it has been remarked of the Serrani that one ray may occasionally assume the form of a spine, thus changing the 
specific number (by the addition of one spine and the diminution of one ray) but this seems to be rather rare 
amongst the Indian Lztiani in which, although the spines may be increased, the rays are not usually diminished 
in number: an increase in the number of the rays is, however, of more frequent occurrence than in the spines. 

In colouring there is one subject that requires further examination, and that is the lateral blotch : in 
those species in which it is present, it is sometimes most decided in the young, but whether it frequently exists 
in some specimens and is absent in others remains to be solved. That it disappears if the fresh specimen is 
left soaking in water is evident: that it sometimes is all but lost in those kept in spirit is also apparent, but the 
similarity of Lutianus marginatus without a lateral blotch to specimens in which it is present is so great, that I 
cannot separate them into distinct species; the same fact has been observed by Bleeker, in L. Bengalensis 
and Amboinensis. It is not a little remarkable that this mark is of a deep black colour on the Malabar 
coast, in L. marginatus; but much less apparent in specimens captured on the Coromandel coast, where 
also those of an identical size without any such blotch are numerous. Age then cannot be the sole cause, which 
may be sought for in locality and sex (provided they are the same species). ; 

SYNOPSIS OF SPECIES. 

1. Lutianus Sebo, D. ~245, A. 534, Lr. £2, L. tr. 9/22. Interopercular knob present, no lingual teeth. 
Seales in oblique rows. Reddish* with three curved black bands. Red Sea, seas of India, to the Malay 
Archipelago, and beyond. 

2. Lutianus Malabaricus, D. 14, A. 8, L. vr. £8, L. tr. 9/23. No interopercular ‘knob. No lingual teeth. 
Scales in oblique rows above the lateral line. A violet-purple band on the back, along the base of the dorsal 
fin. Seas of India to the Malay Archipelago. 

3. Lutianus erythropterus, D. 2344, A. 3, L. r. 29, L. tr. 11-12/25. No interopercular knob. No lingual 
teeth. Scales in oblique rows. Red with marks varying with age. Red Sea, seas of India to the Malay 
Archipelago, and beyond. 

4. Lutianus dodecacanthus, D. 244, A. 8, L. rv. £8, L. tr. 8/23. No interopercular knob. No lingual 
teeth. Scales in oblique rows above the lateral-line. Scarlet. Seas of India to the Malay Archipelago. 

5. Lutianus Bengalensis, D. -24,, A. 3, L. rv. 25:82, L. tr. 7-8/18. An interopercular knob. No lingual ~ 
teeth. Scales in oblique rows above the lateral-line, superiorly reaching to above the front edge of the eye. 
Four blue bands from the eye along the sides. Red Sea, seas of India to the Malay Archipelago. 

6. Lutianus fulous, D. 44, A. 2, L. vr. 22, L. tr. 9/21. An interopercular knob. No lingual teeth. 
Scales in oblique rows above the lateral-line. Yellowish-red. Andamans, Otaheite. 

7. Latianus biguttatus, D. 245, A. 2, L. rv. *, L. tr. 6/15. A small interopercular knob. Lingual teeth. 
Scales in oblique rows above the lateral-line. Olive with two milk-white spots on the back. Seas of India, 
to the Malay Archipelago. 

* Tt is curious that from this as well as from some other species of red Lutiani, as L. erythropterus, L. dodecacanthus, and even 
Odontonectes pinjalo, the body colour has stained the cloth in which my specimens were enveloped whilst in spirit coming from India. In 
some white carps on the other hand, as Barbus filamentosus, and B. arulius the fish turns of a bright red after death, whether placed in 
spirit or skinned and stuffed, this colour being persistent except to incipient putrefaction, soaking in water or weak. spirit and bieaching- 
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8. Lutianus lineolatus, D. ~245, A. 85, L. v. £2, L. tr. 6-7/14. No interopercular knob. Lingual teeth. 
Scales in oblique sinuous rows above the lateral-line. Body horizontally banded. Red Sea, seas of India to the 
Malay Archipelago. 

9. Lutianus lemniscatus, D. 39, A. 3, L. 1. 56, L. tr.8/21. A badly developed interopercular knob. Two 
wide dark horizontal bands from the eye e tine caudal lita, Ceylon | to the Malay Archipelago. 

10. Lutianus chrysotenia, D. 12, L. rv, 23, L. tr. 8/22. No interopercular knob. Lingual teeth. 
Scales in oblique rows above the lateral- fhe Oblique bands from the eye, posteriorly. Nicobars to ‘the Malay 

__ Archipelago. 
11. Lutianus rivulatus, D. 12, A. 85, L. rv. 28, L. tr. 8/19. An interopercular knob. No lingual teeth. 

Scales in oblique rows above ‘the lateral-line. Brownish, spotted with blue: a black blotch, haying a white 
front edge on the lateral-line. Red Sea, Hast coast of Africa, seas of India, to the Malay Archipelago, and 
beyond. 

i 12. Lutianus argentimaculatus, D. 225, A. 3, L. vr. $954, L. tr. 7-8/16. A very slight imteropercular 
knob. Lingual teeth. Scales mostly in horizontal rows above lateral-line. Cherry-red, the young with narrow, 
white, vertical bands. Red a Hast conee of Africa, seas of India, to the Malay Archipelago and beyond. 

13. Lutianus roseus, D. 22, A. 2, L. rv. £2, L. tr. 7/18. No interopercular knob. Lingual teeth. Scales 
in horizontal rows. Caudal fin ag Reddish-brown. Seas of India to the Malay Archipelago. 

14. Lutianus sillaoo, D. +2, A. 85, L. rv. #8, L. tr. 6/15. No interopercular knob. Lingual teeth. Scales 
in oblique rows above lateral-line. Jeelehsla with varying aa Seas of India. 

15. Lutianus Vioglossus, D. 735q, A. s%5, L. rv. $9, L. tr. 6-7/15. A very slight interopercular knob. No 
lingual teeth. Scales in oblique rows above lateral-line. Roeente. shot with gold: a black lateral blotch. Red 
Sea, seas of India to the Malay Ar sell pellayyo & and beyond. 

16. Lutianus jahngarah, D. 72%, A. 3, L. rv. £8, L. tr. 6/18. No interopercular knob. No lingual teeth. 
Scales in horizontal rows. Reddish with varying callout: Seas of India. 

17. Lutianus quinquelineatus, D. ~2%q, A. s85, L. r. £8, L. tr. 8/21. No interopercular knob. Lingual 
teeth. Scales in oblique rows above the lateral-line. About six blue bands from the eye along the body: a 
black lateral blotch. Red Sea, Hast oa of Aiiwtey seas of India to the Malay Archipelago and beyond. 

18. Lutianus lunulatus, D. 284, A. 385, L. rv. £8, L. tr. 7/21. No interopercular knob. Lingual teeth. 
Scales in oblique rows above the lateral-line. Reddish-cr imson, a lunated black band on the caudal fin. Coast 
of India to the Malay Archipelago. 

19. Lutianus fulviflamma, D. 7224, A. 3, L. rv. 28, L. tr. 7-8/16. No interopercular knob. Lingual 
teeth. Scales in oblique rows above the lateral-line. Golden with a black lateral blotch; and in the var ety 
Russellii also oblique golden bands from the eye along the body. Red Sea, Hast coast of Africa, seas of India 
to the Malay Archipelago and payout 

20. Lutianus Johnii, D. -29q, A. x85, L. rv. $2, L. tr. 7/13. A very indistinct interopercular tuberosity. 
Lingual teeth. Scales in horizontal rows. Golden with a black lateral blotch. Seas of India to the Malay 
Archipelago and beyond. 

21. Lutianus gibbus, D. 19, A. 585, L.r. 22, L. tr. 8/23. A strong interopercular knob. No lingual teeth. 
Scales im oblique rows above the lateral-line. Crimson in the adult. In the young a black band covers the end 
of the dorsal fin, the last half of the free portion of the tail, and the whole of the caudal. Red Sea, Andamans 
to the Malay Archipelago. 

22. Lutianus bohar, D. 19, A. 3, L. rv. £2, L. tr. 7/18. A small interopercular knob. Lingual teeth. 
Scales in oblique rows above the lateral-line. Brownish with two milk-white spots, one below the spinous, the 
other below the soft portion, of the dorsal fin. Red Sea, seas of India to the Malay Archipelago and beyond. 

23. Lutianus marginatus, D. 722, A. 2, L. rv. 28, L. tr. 6-7/15. A strong interopercular knob. No 
lingual teeth. Scales in oblique rows above the lateral-line. Purplish-yellow, fins darker, edged with white. 
A black lateral blotch may be Brera, or absent. East coast of Africa, seas of India to the Malay Archipelago. 

24. Lutianus yapilli, D. +9, A. 3, L.r. £8, L. tr. 6/14. No interopercular knob. Scales in horizontal 
rows. Caudal fin rounded. Silvery- “rey, with yellow bands. Coromandel coast of India. 

20. Lutianus quinquelinearis, D. IX L. rv. £3, L. tr. 8/19. A strong interopercular knob. No 
lingual teeth. Scales in oblique rows eae the eat line. Fiye blue bands from the eye along the body: a 
black lateral blotch. Seas of India to the Malay Archipelago. 

26. Lutianus vitta, D. +2, A. 2, L. rv. $229, L. tr. 8/12. No interopercular knob. Lingual teeth.: Scales 
in oblique sinuous rows above the lateral- line. O Niillaricinenadl with olive stripes. Seas of India to the Malay 
Archipelago. 

27. Lutianus Madras, D. +325, A. 335, L. vr. £8, L. tr. 6/16. No interopercular knob. Lingual teeth. 
Scales in oblique rows above the lateral-line. Roseate with olive or reddish lines following the rows of scales. 
Kast coast of Africa, seas of India be ie Malay Archipelago. 

28. Lutianus decussatus, D. 72%,, A. 3, L. r. 8°, L. tr. 6-7/17. A slight interopercular swelling. No 
lingual teeth. Scales in oblique rows above the lateral-line. Six blackish longitudinal bands, and six more 
vertical ones cross them from the back. A black blotch at the base of the candal fin. Seas ‘of India to the 
Malay Archipelago and beyond. 

1. Lutianus Sebe, Plate IX, fig. 3. 
Perca, Seba, iui, pl. 27, f. 2. j 
Sparus botlavoo champah, Russell, Fish. Vizag. i, p. 77, pl. 99. 
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Diacope Sebe, Cuv. and Val. ii, p. 411; Klunz. Fische Roth. Meer. Verh. z. b. Ges. Wien. 1870, p. 692. 
Diacope Siamensis, Cuy. and Val. vi, p. 524. 
Mesoprion Sebe, Bleeker, Perc. p. 45; Kner. Noyara Fische. p. 30. 
Genyoroge sebee, Giimther, Catal. p. 176. 
Lutjanus Sebe, Bleeker, Siam. p. 173, and Lutjani, p. 53. 
Veri-cut-ta-lay, or Nai-kerruchi, “ smelling like a dog,” Tam. 

By vai, D. 7224, Be liv, Ve 1/5; AL 8 CE iz, ie WP 50255, In r. 22, Iu. tr: 9/22) Czech pyl- 4R9, 
Vert. 10/14. 

Length of head 4/13 to 2/7, of caudal 1/5, height of body 2/5 of the total length. Hyes—diameter 2/7 
of length of head, 14 diameters from end of snout, and 2/3 of a diameter apart. The distance from the eye to the 
upper edge of the maxilla equals one-fourth of the diameter of the orbit. The maxilla reaches to below the middle 
of the eye. Both the vertical and horizontal limbs of the preopercle serrated, the former haying a deep emargination 
in the adult to receive a well developed interopercular knob which in the young is not so distinct. Teeth— 
canines in the premaxillaries, an outer row of curved canine-like teeth in the jaws: villiform in a A-shape in the 
yomer, and in a band on the palate, none on the tongue. #'’ms—third dorsal spine the longest, rather above half 
the length of the head, from thence they decrease to the last but one: soft portion of the fin and also of the 
anal, elevated and pointed, much higher than long at its base. Pectoral nearly as long as the head. Third anal 
spine somewhat the longest and nearly equal to the post-orbital portion of the head. Scales—in oblique rows 
above the lateral-line and horizontal ones below it: superiorly they reach to above the hind edge of the orbit : 
caudal emarginate. Colowrs—reddish, a black band passes from before the dorsal fin, through the eye to the 
shout: a second from the second to the sixth dorsal spines to the ventral fin: a third from the soft dorsal, 
curving downwards to the lower half of the caudal: ventrals and lower half of anal black. 

Bleeker observes that he possesses a very young specimen (35’” long) in which the soft dorsal and anal 
are more rounded, and in colour it appears as if it were brownish, traversed by two narrow white bands. 

Habitat—From the Red Sea, and Hast coast of Africa, through the seas of India to the Malay 
Archipelago. Longest specimen captured at Madras 8 inches. 

2. Lutianus Malabaricus, Plate IX, fic. 4. 

Sparus Malabaricus, Bl. Schn. p. 278. 
Mesoprion Malabaricus, Cuy. and Val. ii, p. 480. 
Mesoprion Malabaricus, Bleeker, Sumatra, iti, p. 3, and Gimther, Catal. i,:p. 204 (not synonym.) 
Lutjanus Malabaricus, Bleeker, Atl. Ich. Pere. t. xv, fig. 1, and Lutjani, p. 50 (not synonym.) 

B. vii, D. 24, P. 17, V. 1/5, A. 8, ©. 17, L. 1. 55, Liv. #8, L. tr. 9/23. 
Length of head 2/7,:0f caudal nearly 1/6, height of body 4/11 of the total length. Hyes—diameter 1/4 

of length of head, 15 diameters from the end of snout, and 3/4 of a diameter apart. Form of the body not so 
compressed as in L. erythropterus, its width being equal to two-fifths its height: a slight concavity over the 
orbits : lower jaw the longer: height of preorbital equals 4/5 of diameter of eye. The maxilla reaches to below 
the first third of the orbit. Preopercle with a very shallow emargination on its vertical border which is finely 
serrated ; at its angle the serrations become larger, whilst four or five of diminished size exist along the 
posterior half of the lower limb. eeth—two or three rather strong curved canines on either side of the 
premaxillaries ; an outer row of curved conical canine-like teeth in either jaw: villiform ones in a A-shape on 
the vomer, a broad band on the palatines, none on the tongue. Fims—dorsal spines moderately strong, from the 
third they are of about equal length but shorter than the rays, the third spine equals about one-third of the length 
of the head; the last spine equals one diameter of the orbit : the seventh or eighth ray is the longest, and equals 
four-fifths of the extent of the base of the fin, soft dorsal and anal both somewhat angularly rounded and of the 
same height. Pectoral longer than the ventral, almost as long as the head and reaching to above the anal 
spines: second and third anal spines of about equal strength, the latter slightly the longer and nearly equalling 
the third of the dorsal fin : the fourth ray is the longest, shghtly exceeding the highest in the dorsal fin: caudal 
slightly emargimate. Scales—rows not tortuous, those above the lateral-line oblique, as are also those below it 
above the level of the lower edge of the orbit, below which they are horizontal: two broad rows over the nape, 
and eight across the cheek: they extend along the back as far as to a level with the hind edge of the eye. 
Colours—having a roseate tinge in life with narrow oblique yellow streaks above the lateral-line, and longitudinal 
ones below it: a longitudinal violet-purple band passes from behind the eye along the base of the dorsal fin 
opposite the end of which it is interrupted by a light band over the commencement of the tail, subsequently it 
reappears in a lighter form across the middle of the free portion of the tail. Fins reddish, the dorsal and caudal 
with a fine black edge: anal spines dark grey, those of ventrals white. 

Schneider’s type specimen is still in good preservation at Berlin, and identical with the one figured which 
I took (a little over 8 inches in length) off the Meckran coast. It is closely allied to L. erythropterus ; but the 
dorsal spines are much lower, the eye and the colours &c. differ. 

Valenciennes remarks that as Bloch received his specimen from the Coromandel coast of India it is 
‘difficult to perceive why Schneider gaye to it the term Malabaricus.. The reason is that Tranquebar (from 
whence it came) and the southern portions of the Coromandel coast were then termed ‘ Malabar,’ and to this 
day the natives of Madras call those residing to the south ‘ Malabars.’ 

Habitat.—Coasts of Sind and India. 
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8. Lutianus erythropterus, Plate X, figs. 1 (young), 2 (adult). 

Lutianus erythropterus, Bl. t. 249; Bl. Schn. p. 825 (not Bleeker). 
Sparus chirtah, Russell, Fish. Vizag. i, p. 74, pl. 93. 
Diacope annularis, Rupp. Atl. p. 91, and N. W. Fische, p. 74, pl. 93; Kunz. Fische Roth. Meer. Verh. 

z. b. Ges. in Wien. 1870, p. 697. 
? Diacope erythrina, Rupp. N. W. Fische, p. 92, t. 25, f. 3; Klunz. Fische Roth. Meer. Verh. z. b. Ges. in 

Wien. 1870, p. 702. 
Diacope sanguinea, (Ehren.) Cuv. and Val. ii, p. 437 (adult). 
Mesoprion rubellus, Cuy. and Val. ti, p. 475. 
Mesoprion erythropterus, Cuv. and Val. ii, p. 478. 
Mesoprion annularis, Cuv. and Val. ii, p. 488, and iii, p. 497: Quoy and Gaim. Voy. Astr. p. 666, pl. 5, 

fig. 4; Richards. Ich. China, p. 229; Bleeker, Perc. p. 67; Cantor, Catal. p. 14; Giinther, Catal. i, p. 204; 
Kner. Novara Fische, p. 33. 

Diacope metallicus, (Kuhl. and v. Hass.) Bleeker, Batay. p. 525. 
Mesoprion sanguineus, Bleeker, Perc. p. 48. : 
Mesoprion erythrinus, Giinther, Catal. i, p. 192; Playfair, Proc. Zool. Soc. 1867, p. 849. 
Mesoprion chirtah, Day, Proc. Zool. Soc. 1868, p. 150, and 1869, p. 297. 
Lutjanus amularis, Bleeker, Obi. p. 240. 
Lutjanus chirtah, Bleeker, Atl. Ich. Pere. 6. xxiii, fig. 1, and Lutjani, p. 42. 
Soosta, Ooriah. 

B. vii, D. z244; P. 17, V. 1/5, A. 8, C. 17, L. 1. 52-55, L. vr. 8, L. tr. 11-12/25, Cee. pyl. 5-6, Vert. 10/14. 

Length of head 32 to 33, of caudal 1/5 to 1/6, height of body from 2¢ to 37 in the total length. Hyes— 
diameter 1/5 to 1/6 of the length of the head in the adult, but much larger in the young,* 13 to 2 diameters from 
end of snout, and 1} to 1} apart. Body compressed, dorsal profile more convex than that of the abdomen, and 
slightly concave about the orbit.. The maxilla, in the adult, scarcely reaches to below the front edge of the 
orbit. Preopercle with a very shallow emargination on its vertical limb which is finely and evenly serrated to 
above its angle where the serrations become coarser, they extend for a short distance along its horizontal border: 
sometimes a very small interopercular knob exists. T'eeth—one or two canines on either side of the premaxillary, 
an outer row of curved canine-like teeth in either jaw, villiform ones in a triangular patch on the vomer, and in 
a rather narrow band on the palatines: none on thetongue. Hins—dorsal spines of moderate strength increasing 
in length to the fourth which equals two-fifths to one-third of the height of the body, from it to the 
last they are slightly lower and sub-equal in length, the soft portion of the fin more angular in the adult 
than in the young, the seventh to the tenth rays being the highest, half as long again as the fourth spine, and 
their height equalling the length of the base of the soft portion of the fin. Pectoral reaching as far as the 
ventral, and equalling the length of the head behind the posterior nostril: ventral spine as long as the fourth of 
the dorsal fin: second anal spine somewhat the strongest, but not quite so long as the third which equals the 
third of the dorsal fin: caudal slightly emarginate or cut square in the young. Scales—in somewhat tortuous 
rows going in a direction upwards and backwards, they extend over the base of the dorsal fin reaching highest 
on the rays, they are equally developed over the bases of the caudal and anal. Colowrs—crimson with orange 
reflections: a broad blackish band passes from the eye to the commencement of the dorsal spines, and is 
sometimes slightly apparent along the whele base of the fin: eight to twelve narrow and nearly horizontal black 
lines exist below the lateral-line, and several more above it, some being the continuations of those which 
commence below the lateral-line. A black band crosses the back over the free portion of the tail, having a white 
one before it, and a narrow pink one posterior to it. Pectoral flesh-coloured: ventral either black or stained 
black in its outer half or two-thirds: dorsal dark grey in some specimens with a nearly black base and a black 
edge: caudal pink with a narrow black border: anal darkest anteriorly. In adults (12 inches) the black lines 
disappear, and each row of scales has a golden line: a trace exists of the band from the eye to the dorsal fin: 
whilst that over the free portion of the tail is somewhat indistinct. 

Amongst Bloch’s typical collection in the Berlin Museum, Professor Peters showed me two of this species, 
one being young with the distinct colours of the amnularis; the other more adult. Bleeker considers the 
erythropterus of Bloch to be identical with L. lineolatus, and certainly the body and fins in the figure appear more 
to resemble that species than the present: the head, (especially the eyes,) differs considerably from the lineolatus. 
The type specimens have their original names upon them. 

Although Ruppell’s figure of Diacope erythrina very closely resembles an adult of this species, he states 
it to have only 10 dorsal spines. Col. Playfair obtained a ‘“‘ fine specimen” now in the British Museum, termed 
erythrinus, which is the adult of this species, but it has 11 dorsal spines, it is nearly 18 inches long, and the eye 
is 54 in the length of the head. 

In the Berlin Museum is a fine specimen (21 inches in length) of Diacope sanguinea, (Hhren.) Cuv. and 

* The following are the measurements as to the size of the eye compared with the length of the head in specimens of various ages: 
At 6 inches in length, 3} in the length of the head. 

i 1 
ry 83 ” ” ” 4; » ” ” ”» 

a 
yy 12 » » 2” 53 ” ” ” ” 

1 
” 18 ” ” ” 55 ” ” ” ” 
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Val. type of the species. It appears identical with this fish. Length of head 4, of caudal +, height of body 
nearly 4 of the total length. Hyes—diameter 53 in the length of the head, 2 diameters from end of snout, and 
13 apart. Fins—fourth and fifth dorsal spines of equal height, and 2% in the length of the head. 

The type specimen of Mesoprion rubellus, C. V., in the Paris Museum is a skin from Pondicherry of this 
species, its scales are L. r. 67, L. tr. 12/25. 

Habitat—Red Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond. It is 
captured all the year round at Madras, but is most abundant during the cold months when its fry are also abont. 
Fig. 1 is from a specimen 6 inches in length, and represents the immature fish: Fig. 2, or the mature fish is 
from a specimen a little over 12 inches long. Both are from Madras. 

4. Lutianus dodecacanthus, Plate X, Fig. 3. 

Mesoprion Malabaricus, Bleeker, Sumatra, v, p. 497; Gimther, Catal. i, p. 204 (mot Bloch, Schn.) 
LIutjanus dodecacanthus, Bleeker, Amb. ii, p. 278 and Atl. Ich. Pere. t. xxiv, f. 2. 
Mesoprion dodecacanthus, Giinther, Catal. i, p. 206. 
Lutjanus Malabaricus, Bleeker, Atl. Ich. Pere. t. Ixxv, fig. 1 and Lutjani, p. 50 (in part). 

TB}, Satis 1D), SEY) IP. IL, We WB Ne, Oe ti, Ie I, BA, Thy ie) 2, Ih, tire, BY PBy 

Length of head 33, of caudal 1/5, height of body 33 of the total length. Hyes—diameter 1/4 of length 
of head, 14 diameters from end of snout, and nearly 1 apart. Body compressed, profile above the orbit some- 
what concave: the distance between the eye and the upper edge of the maxilla equals a little more than one 
diameter of the orbit. The maxilla extends to beneath the front edge of the orbit. Vertical limb of preopercle 
haying a shallow emargination, the whole being finely serrated superiorly, but more coarsely so at its angle : 
lower limb finely serrated in its anterior half. A small interopercular knob. eeth—a pair of moderately sized, 
curved canines in the premaxillaries, and having two smaller intermediate ones: an outer row of curved, canine- 
like teeth in both jaws, largest in the mandible, especially about its centre: none on the tongue. Villiform 
ones in a A-form on the yomer, and in a band on the palatines. Jims—dorsal spies of moderate strength, the 
fourth and fifth the longest, and equal to 3} im the height of the body, they gradually decrease to the last, 
which is only two-thirds as long as the fourth: the soft portion of the dorsal angular, and one-fifth higher 
than its base is long. Pectoral reaches to above the anal spines, and is as long as the head: ventral just 
reaches the vent. Second anal spine not quite so long as the third, which equals the longest in the dorsal fin : 
its soft portion angular, one-fourth higher than the length of its entire base: caudal slightly emarginate. 
Scales—in oblique, straight (not sinuous) rows above the lateral line, and also as low as a level with the eye, 
below which all are horizontal: twelve rows between the occiput and base of the dorsal fin, and six across 
the cheeks. Colowrs—uniform scarlet, with a golden line along each row of scales and a nacreous spot across 
the free portion of the tail just behind the base of the dorsal fin. A'narrow black edge to the dorsal, caudal, 
and anal fins. 

This species seems to be identical with Bleeker’s : he observes that three of his specimens have twelve 
dorsal spines, but which appears to be due to the transformation of the first ray into a weak spine. 

There are two fine specimens in the British Museum, one about 16 inches in length, wherein the eye is 
2 diameters from the end of the snout: the other is 15 inches long, the diameter of the eye 1/4 of the length 
of the head, and 13 diameters from the end of the snout. 

Habitat Seas of India to the Malay Archipelago. The specimen figured is 14} inches in length and 
from Madras. 

5. Lutianus Bengalensis, Plate X, Fig. 4. 

? Sciena kasmira, Forsk. p. 46. 
Holocentrus Bengalensis, Bloch, t. 246, fig. 2; Bl. Schn. p. 316; Lacép. iv, p. 330. 
Perca polyzonias, Forst. Mss. p. 225. 
Diacope octolineata, Cuv. and Val. ii, p. 418, vi, p. 526 (in part); Riippell, Atl. p. 75; Tem. & Schleg. 

Fauna Japon. p. 12, t. vi, f. 2; Richards. Ich. China, p. 229. 
Diacope octovittata, Cuy. and Val. vi, p. 528. 
Mesoprion pomacanthus, Bleeker, Amb. p. 407 (in part) ; Giinther, Catal. i, p. 210. 
Genyoroge Bengalensis, Giinther, Catal. i, p. 178 (in part.) 
Genyoroge octovittata, Giimther, Catal. i, p. 180. 
Evoplites pomacanthus, Gill, Cuban Fish, Proc. Ac. Nat. Sc. Phil. 1862, p. 254. 
Genyoroge Amboinensis, Day, Proc. Zool. Soc. 1870, p. 679. 
Diacope kasmira, Klunz. Fische d. R. M.-Verh. z. b. Ges. Wien, 1870, p. 695. 
Lutjanus Bengalensis, Bleeker, Atl. Ich. Pere. t. xxiv, f. 3 and Lutjani, p. 34. 
Veri-keechan, Tam. 

B. vii, D. =24,,* P. 16, V. 1/5, A. 2, C. 17, L. 1. 48, L. rv. 28:89, L. tr. 7-8/18, Cee. pyl. 0. 

Length of head from 2/7 to 4/15, of caudal 1/5, height of body 2/7 of the total length. Hyes—diameter 
from 1/4 to 2/9 of the length of head, 1} diameters from the end of snout, and 3/4 apart. The distance from 
the eye to the upper border of the maxilla equals half the diameter of the orbit. The maxilla reaches to below 
the middle of the orbit. Vertical limb of preopercle with a moderately deep notch above its rounded angle, 

1 * Bleeker has found the following amongst specimens of this species: D. zs or 10 | gatas or ga-4¥5 Fr 11 | sgh 

F 



34 ACANTHOPTERYGII. 

superiorly it is finely serrated, but very coarsely so at its angle, some serrations are also continued along its 
lower limb. Interopercular knob distinct. Teeth—moderate-sized canines in the premaxillaries, an outer row 
of curved conical teeth in either jaw: villiform ones in a A-form on the yvomer, in a band on the palatines, but 
none on the tongue. Hims—dorsal spines rather strong, the fourth the longest and one-fourth higher than the 
rays: soft portion of the fin rounded, half as high as its base is long. Pectoral as long as the head ‘and reaching 
to above the anal spines: ventral does not reach the vent. Second anal spine stronger and usually rather longer 
than the third (it is sometimes shghtly shorter), which equals the length of the postorbital portion of the head, 
anterior rays the highest and as long as the entire base of the fin, its lower edge slightly convex: caudal 
emarginate. Scales—in oblique rows above the lateral-line and in horizontal ones below it: six or eight rows 
across the cheeks, whilst superiorly they extend as far forwards as to above the front edge of the eye: none 
on the preorbital, except in large specimens, but I possess one nine inches long that has several rows there. 
Colowrs—yellowish-brown superiorly becoming yellowish-white inferiorly. Four bright blue black-edged and 
slightly sinuous bands pass from the orbit across the opercles, the superior to about the ninth dorsal spine, the 
second to the fourth dorsal ray, the third to behind the last dorsal ray, and the fourth to rather below the 
centre of the base of the caudal. Fins yellowish, the dorsal with a dark edge and a light outer margin. 

Bleeker observes that three species have the upper surface of the head scaled, the vomerine teeth in a 
A-form,a deep preopercular emargination and an edentulous tongue. They are as follows, and may be thus 
divided for convenience sake :— 

LIntianus Bengalensis, D. +942, L. vr. 
Lutianus quinquelinearis, D. =22-, Le ! ie 70, Li. tr. 6-7/18-19, Cee. pyl. 5. 
Tnutianus Amboinensis, D. 1924, L. rv. £8, L. tr. 7-8/17-18, Cee. pyl. P. 
Bennett, Proc. Zool. Soc. 1832, p. 182 Vune describes a fish as Diacope spilura, from Ceylon: D. 44, A. 2. 

Five parallel red lines on either side; the second and third go from the eye, the fourth from the axilla, the fifth 
from the angle of the mouth: a large black spot before the base of the caudal fin : spinous portion of the 
dorsal with a black base and outer edge. It is stated to be affined to D. octolineata. 

Specimens under the name of Genyoroge notata, in the British Museum, have D. 11, A. 2, L. r. 682°, 
L. tr. 9/. Hyes—diameter 3% in the length of the head, 1 diameter from the end of snout, and 3/4 of a diameter 
apart. Scales over suborbital, and a few on preorbital. The second anal spine equals half the length of the 
head. They are coloured as in this species. 

Habitat.—Red Sea, seas of India, to the Malay Archipelago, and beyond ; it attains at least 10 inches in 
length. 

85, L. tr. 8-9/20-21, Cee. pyl. 0. 

6. Lutianus fulvus, Plate X, fie. 5 

Perca fulwa, Forst. Mss. p. 193. 
Holocentrus fulvus, Bl. Schn. p. 318. 
Diacope fulua, Cuy. and Val. u1, p. 435. 
Genyoroge fulva, Gunther, Catal. 1, p. 184. 

B. vii, D. #4, P. 17, V. 1/5, A. 3, C. 17, L. 1. 51, L. rv. 22, L. tr. 9/21. 

Length of head 2/7, of caudal 2/11, height of body 3/10 of the total length. DHyes—diameter 33 
of the length of head, 1} diameters from the end of snout, and 3/4 of .a diameter apart. A considerable rise 
from the snout to the commencement of the dorsal fin: abdominal profile not so convex as that of the back : 
thickness of body equal to 4/7 of its height. The maxilla reaches to below the front fourth of the orbit. 
Vertical limb of preopercle with a very deep emargination and a produced rounded angle, above the notch the 
limb is serrated, on the angle it becomes almost spinate, whilst a few fine serrations exist on the lower limb. 
Interopercular knob very well developed in a pyramidal form. Teeth—small curved canines in the upper jaw, 
an outer rather numerous row of canine-like curved teeth in either jaw, villiform ones in a triangular spot on 
the vomer, in a band on the palatines, none on the tongue. ins—dorsal spines strong, increasing in length to 
the fourth, which equals that of the postotbital portion of the head, or 2? in the height of body, from it they 
decrease to the last, which is scarcely above two-thirds as high: the soft portion of the fin rounded, the height 
of the rays being equal to about two-thirds of the highest spine. Pectoral as long as the head, reaching to 
above the anal spines. Second anal spine much the strongest, third slightly the longest, equalling the second of 
the dorsal fin, height of the longest rays a little more than that of its entire base: caudal emarginate. Scales— 
in oblique rows above the lateral-line and in horizontal ones below it. Colowrs—uniform yellowish-red with a 
dark spot in the axil: fins yellow: the upper third of the dorsal black with a white margin: caudal also with 
a black edge and white margin: a dark black mark across the middle of the first third of the anal. : 

Habitat,—Andamans, Otaheiti. The specimen figured is upwards of 10 inches in length. 

7. Lutianus biguttatus, Plate X, fig. 6. 

Serranus biguttatus, Cuv. and Val. vi, p. 507; Giinther, Catal. i, p. 155. 
Mesoprion lineolatus, Bleeker, Pere. p. 46 (not Ruppell.) 
Mesoprion Bleekeri, Giinther, Catal. 1, p. 208. 
Lutjanus Bleekeri, Bleeker, Halmah. i, p. 155. 
Lutjanus biguttatus, Bleeker, Lutjani, p. 32. 

B. vii, D. -24,, P. 16) V. 1/5, A. , C. 17, L. 1. 50, L. v. 24, L. tr. 6/15. 
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Length of head 2/7, of caudal 1/7, height of body 1/4 to 2/9 of the total length. Hyes—diameter 3/10 
to 2/7 of length of head, 1 diameter from the end of snout, and 3/4 of a diameter apart. Body elongated, its 
dorsal and abdominal profiles nearly horizontal. The maxilla reaches to below the first third of the orbit : 
interorbital space flat. Vertical limb of preopercle with a moderately deep emargination to receive a very 
badly developed interopercular knob, its angle rounded, the whole limb finely serrated, and the lower limb 
almost entire. Two small sharp points on the opercle. TYeeth—villiform in the jaws, with a large canine on 
either side of the premaxillary, between which are two smaller curved canine-like teeth in the outer row, and 
several more similar ones along the upper jaw: in the lower jaw exists an outer row of curyed, canine-like 
teeth, becoming larger posteriorly : in a triangular spot of villiform ones on the yomer, the base being behind, 
and from the centre of which a narrow band passes a short way backwards: those on the palatines in a narrow 
line: an oblong patch on the tongue. /ims—spines weak, those of the dorsal increase in length to the third 
and fourth, which are half as long as the head, from these they decrease to the last: soft portion of the fin, (as 
is also that of the anal,) rounded and not half so high as the spines, the longest ray equalling two-thirds the 
length of the base of the fin. Pectoral extends rather beyond the ventral, but hardly to above the anal, it is two- 
thirds as long as the head: third anal spine rather the longest, equal to the diameter of the orbit but not so long 
as the rays, anterior anal rays one-third higher than those of the dorsal, last anal ray as short as the spine, lower 
edge of fin straight: caudal slightly emarginate. Scales—in parallel rows below and oblique ones above the lateral 
line. Colowrs—yellowish-grey superiorly, becoming yellowish-white on the sides and abdomen, a broad black 
band passes from the eye to the middle of the caudal fin, dividing the dark back from the light sides, and a 
second band is continued from below the jaws to above the posterior end of the base of the anal, where it 
becomes indistinct. A white pearly spot exists on the back under the middle of the spinous dorsal, and a 
second under the commencement of the rayed portion of the fin. 

Professor Peters showed me one of this species, nearly 4 inches in length, received from Paris as 
Serranus biguttatus, and I subsequently saw several more of the types in the Paris Museum. 

Habitat.—Seas of India to the Malay Archipelago. The type specimen of Cuv. and Val. came from 
Ceylon, the one figured (7} inches in length) I procured at the Andaman islands. 

8. Lutianus lineolatus, Plate XI, fig. 1 and 2. 

Perca karooi, Russell, Fish. Vizag. ii, p. 19, pl. 125. 
Diacope lineolata, Rupp. Atl. Fische, p. 76, t. 19, f. 3; Klunz. Verh. z. b. Ges. in Wien. 1870, p. 698. 
Serranus nouleny, Cuy. and Val. ii, p. 247; Giimther, Catal. 1, p. 126. 
Mesoprion carowi, Cuv. and Val. ii, p. 489; Cantor, Catal. p. 16. 
Mesoprion xanthopterygius, Bleeker, Pere. p. 46. 
Mesoprion lineolata, Bleeker, Pere. p. 46 (not syn.); Giinther, Catal. i, p. 205; Kner. Novara Fische, 

p. 36; Playfair, Zanz. p. 17. 
Mesoprion erythr ee Bleeker, Perc. 47; Giinther, Catal. i, p. 205 (aot Bloch.) 
Mesoprion dodecathanthoides, Ginther, Catal. i, p. 206 (not Bleeker. ) 
Inutjanus erythropterus, Bleeker, Atl. Ich. Perc. i xx, fig. 2, and Lutjani, p. 29 (mot Bloch.) 
Nooleni, Tam. 

B. vii, D. ~4,, P. 16, V. 1/5, A. @, C.17, L. 1. 50, L. v. 22, L. tr. 6-7/14, Cee. pyl. 4. 
Length of head 2/7 to 3/11, of caudal 1/6, height of body 2/7 to 4/15 of the total length. Hyes— 

diameter 1/3 to 2/7 of length of head 3/4 of a diameter from end of snout and also apart. The depth of the 
cheek from the eye to the maxillary bone equals two-thirds of that of the maxillary bone. The maxilla reaches 
to below the middle of the orbit. Vertical limb of the preopercle with a slightly produced angle and almost 
horizontal lower limb, its vertical limb finely serrated, more coarsely so at its angle, the serrations being 
continued along the posterior half of its lower limb: opercle with two points, the lower being the most distinct. 
No interopercular knob. eeth—canines in the premaxillaries and an outer row of curved canine-like teeth in 
both jaws: villiform ones in a triangular patch, having a posterior median elongation in the vomer, and in a 
narrow band on the palatines ; an oblong patch widest anteriorly of very fine teeth on the tongue. '’ms—dorsal 
spines moderately strong, the third to the fifth being the longest and nearly equal to half the length of the head, 
from thence they decrease to the last which is about two-thirds of their height and equal to that of the rays. 
Pectoral pointed, nearly as long as the head, and reaching to above the anal spines: second anal spine the 
strongest and nearly equal to the length of the third or to the postorbital portion of the head, anal rays one-fourth 
higher than those of the dorsal fin. Scales—in oblique sinuous rows above the lateral-line to opposite the end 
of the soft dorsal fin where they become horizontal, as are also those below the lateral-line: on the 
summit of the head the scales extend forwards to above the anterior third of the eye. Colowrs—purplish-red 
along the back, becoming more yellow below the lateral-line. In the upper third of the body there are oblique 
and in places sinuous golden lines along each row of scales, whilst below the lateral-line there are bands of dark 
pink, one passes along the first-third of the lateral-line and for the depth of half a scale below it: next is a golden 
band, one scale deep, ending on the lateral-line beneath the middle of the soft dorsal: below this is a rather 
wider reddish band passing from the eye to the lateral-line below the end of the soft dorsal: next follows a 
yellow band one scale deep going to the middle of the tail. Below this the fish is longitudinally banded with 
pink and yellow alternately. Fins yellow, with a light band, along the centre of the dorsal. 

Jerdon observed, (M. J. L. and Se, 1851, p. 129) “Tam inclined to think that Russell’s figure (125 
F 2 
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noulent) is intended for this fish and not for a species of Mesoprion (? Serranus) to which Cuvier refers it without 
however haying seen a specimen. His account of the colour corresponds exactly with that of the nouleni ot 
Madras. It is.a very beautiful fish but one of very soft and flabby texture.” The figure of néuleni is 
amongst Sir W. EHlhot’s drawmgs (No. 15), and to it Jerdon has attached the name of Serranus nouleni. 
Irrespective of this he sent a specimen to the British Museum where it still exists, and is placed in the catalogue 
G, p. 206) as Mesoprion dodecacanthoides, a. Half-grown; not good state. Madras. Presented by J. C. 
Jerdon, Esq. 

In the unrivalled Paris collection, Cuy. and Val.’s two specimens of Serranus nouleni, C. V. still exist 
and are, as suggested by Jerdon, identical with the species described above. 

Bleeker first pointed out that the lineolata Riippell and Russell’s karoot are identical. TI have figured both 
varieties owing to the great difference I observed in their colouration, the size of the eye, &c. Fig. 1 is from 
the coast of Sind (7} inches in length) and its tints resemble those shown by Riippell: fig. 2 is from Madras 
(7 inches long) and its colours are as described by Russell. 

In the ‘Fishes of Zanzibar,’ three varieties are recorded, (1) yellow with pale blue streaks above the 
lateral-lme, and about seven below it: (2) olive-brown with the lines darker blue: (3) violet above, muzzle 
rosy, the oblique and longitudinal lines yellow. The form, however, with blue streaks has a well-developed 
interopercular knob, and can hardly be considered as a mere variety of this species. 

Habitat.—Red Sea, Hast coast of Africa, seas of India to the Malay Archipelago. It is very common off 
Madras. 

9. Lutianus lemniscatus. 

Serranus lemniscatus, Cuy. and Val. ii, p. 240; Giinther, Catal. i, p. 155. 
Lutjanus melanotenia, Bleeker, Obi, p. 245, and Atl. Ich. Pere. t. vii, fig. 2, and Lutjani, p. 66. 

B. vii, D. +2, P.17, V. 1/5, A. 3, C. 17, L. 1. 56, L. tr. 8/21. 

Length of head 3/10, of caudal 4/21, height of body 4/13 of the total length. Hyes—diameter 1/4 of 
length of head, 13 diameters from end of snout, and 3/4 of a diameter apart. Dorsal profile more convex than 
that of the abdomen, and slightly concave between the snout and the eye. The maxilla reaches to below the 
front edge of the eye. Vertical limb of preopercle serrated and with a shallow emargination: interopercle 
with a badly developed knob. eeth—canines large in the upper jaw. /ims—dorsal spines rather strong, 
increasing in length to the fourth which equals the postorbital length of the head, and a little higher than the 
rays: pectoral not quite so long as the head: the second and third anal spines of about the same length and 
equal to the third of the dorsal fin: caudal emarginate. Scales—in oblique rows above the lateral-line, and 
horizontal ones below it. Colowrs —appear to have been dark red or yellow, with a wide brown or black band 
going from the eye to the centre of the caudal fin, and another less defined and narrow one below it but 
parallel to it. The above description is from Valenciennes specimen in the Paris Museum, which is in a good 
state of preservation. It was obtained from Ceylon. 

Habitat.—Ceylon to the Malay Archipelago. 

9 10. Lutianus chrysotenia, Plate XI, fig. 3. 

Mesoprion chrysoteenia, Bleeker, Nat. Tyds. Ned. Ind. ii, 1851, p. 170, and Act. Soc. Ned. Ind. Manado, 
1, p. 40; Gunther, Catal. i, p. 192; Kner, Novara Fische, p. 34. 

Lutjanus chrysotenia, Bleeker, Ternate, p. 233, and Atl. Ich. Pere. t. xxiv, fig. 4, and Lutjani, p. 22. 

B. vu, D. +2, P. 16, V. 1/5, A. 8, C. 17, LL. 52, L. rv. 23, L. tr. 8/22. 

Length of head 2/7, of caudal 1/5, height of body 4/13 to 2/7 of the total length. Hyes—diameter 4/15 
of length of head, 1} diameters from end of snout, and 1 apart. Abdominal profile nearly horizontal, that of the 
dorsal more convex, but from the orbit to the nape it is straight, or slightly concave : snout pointed : jaws of 
nearly equal length anteriorly: preorbital under the front third of the eye equals three-fourths of the diameter 
of the orbit in height. The maxilla reaches to below the anterior third of the orbit. Vertical limb of 
preopercle haying a very shallow emargination, its angle rounded but not produced, both limbs finely serrated. 
No interopercular knob. Opercular pomts indistinct. Teeth—a pair of large curved canines in the premaxillaries, 
an outer row of curved canine-like teeth in the upper jaw more closely set but smaller than one which is present 
in the lower jaw: villiform teeth on vomer in a T-form (or a lanceolate patch, Bleeker) : in a band on the palate : 
and in an oblong patch, rather largest anteriorly, on the tongue. Hims—dorsal spines weak, increasing in length 
to the third which equals that of the postorbital portion of the head, from thence they decrease to the last, which 
is two-thirds in the same distance : soft portion of the fin rounded, the highest ray equals two-fifths of the length 
of its base and is much lower than the spinous portion. Pectoral pointed, as long as the head, posterior to the 
hind nostril and reaching to nearly above the anal spines: ventral reaches two-thirds of the distance at the anal : 
second anal spine strongest but scarcely so long as the third which equals 1{diameters of the orbit in length, its 
first rays highest and are as long as the base of the entire fin, its lower edge rounded, caudal emarginate. Scales 
—in oblique rows above the lateral-line, and in horizontal ones below it: nine to ten rows across the cheek. 
Colowrs—olive-green with a dark band passing from the upper edge of the eye to the end of the spinous dorsal : 
a second through the upper fourth of the eye to the last few dorsal rays, and a third from the centre of the eye 
to the upper half of the base of the caudal fin and having a golden band below it, inferior to which is another dark 
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horizontal band, and the abdomen beneath it golden: a deep black spot in the axil of the pectoral. Fins golden, 
a light edge along the upper margin of the spinous dorsal and first five or six rays: caudal with a darkish edge. 
Bleeker gives the colour of the body as greenish, with eight or more yellow shining bands somewhat oblique 
above the lateral-line and horizontal below it, also some yellow spots on the head. 

The specimen I have figured is very different in colouration from Dr. Bleeker’s type, but the proportions 
of the fish are the same, as well as the direction of the bands, which however are darker in colour, and wider. 
The description I have given is that of my specimen. 

In the British Museum there is a very interesting specimen, 4: inches long, taken at Amboina, and received 
from Mr. Franks, as Mesoprion chrysotenia, young. It is of the same colour as the one I have figured, except that 
it has a black blotch on the lateral-line from the 22nd to the 32nd scale. The proportions are much the same, 
allowing for size, but lingual teeth are not well discernible, and its scales are as follows, L. r. £3, L. tr. 9/20. 

Habitat.—Nicobars, from whence the late Dr. Stoliczka brought the specimen figured (74 inches lone), 
to the Malay Archipelago. 

ll. Lutianus rivulatug, Plate XI, fig. 4. 

Sparus kallee maee, Russell, Fish. Vizag. i, p. 75, pl. 96. 
Diacope rivulata, ceruleopunctata, et alboguttata, Cuv. and Val. ii, pp. 414, 424, 445, pl. 38. 
Mesoprion myriaster, Liénard, Nat. Hist. Soc. Mauritius, 1839, p. 32. 
Mesoprion ceruleopunctatus, Bleeker, Pere. p. 169. 
Lutjanus ceruleopunctatus, Bleelzer, Amb. p. 278. 
Genyoroge rivulata et ceruleopunctata, Giinther, Catal. i, p. 182; Day, Fishes of Malabar, pp. 7, 9. 
Diacope rivulata, Klunz. Verh. z. b. Ges. in Wien. 1870, p. 694. 
Lutjanus rivulatus, Bleeker, Lutjani, p. 81. 
Cuttu piriwm, Tam. 

B. vii, D. 22, P. 17, V.1/5, A. 525, C. 17, L. 1. 45-50, L. vr. 28, L. tr. 8/19, Cae. pyl. 5. 
Length of head 3/10 to 2/7, of caudal 1/5, height of body 1/3 of the total length. Hyes—diameter 2/9 

of length of head, 13 diameter from the end of snout, and rather above 1 apart. The maxilla reaches to below 
the anterior edge of the orbit. Vertical limb of preopercle finely serrated even in the well-developed notch that 
is above its angle to receive the interopercular knob: horizontal limb of preopercle more coarsely serrated in 
its posterior portion than it is on its vertical border. Sub- and inter-opercles entire, the latter have a large 
triangular tuberosity directed a little upwards and backwards and received into the preopercular notch. Opercle 
with two flattened points, the lower the larger. In the very young the preopercular notch is badly formed, but 
as the interopercular knob increases in size, it by pressure causes absorption above it and thus forms a notch in 
the preopercular border. T'eeth—one or two curved canines on either side of the premaxillaries, and an external 
row of curved canine-like teeth in either jaw, villiform ones in a triangular spot on the yomer, a narrow band 
on the palate, but none on the tongue. Hins—dorsal spines strong increasing in length to the third, fourth, and 
fifth, which are equal to about one-third of the height of the body, but not quite so long as the highest of the 
dorsal rays, they decrease in length to the last which equals two-thirds the height of the longest one: soft 
portion of the fin angularly rounded, the ninth to the eleventh rays being the longest. Pectoral as long as the 
head: ventral reaches the anus. Anal spines strong, especially the second which is slightly longer than the 
third and equals the highest of the dorsal fin: soft portion of the fin angular and one-third more than that of 
the dorsal: caudal slightly emarginate. Scales—in oblique rows above the lateral-line, and in horizontal ones 
below it, a strongly serrated shoulder scale, and two rows of broad scales over the nape. Colowrs—(in the 
immature) back olive, with a slate coloured spot in the centre of each scale, thus forming lines passing upwards 
and backwards; abdomen greyish with horizontal golden lines crossing the centre of each scale, and vertical 
dark ones along their bases. Several bright blue lines pass downwards and backwards over the preopercle and 
opercle, and twolarger ones along the snout. A large white blotch on the lateral-line opposite the third to the fifth 
soft ray, having a wide black edge anteriorly and posteriorly in its upper third. This white mark covers four 
scales transversely, is one below and three above the lateral-line. Dorsal, slate coloured, superiorly reddish with 
a narrow white edge: pectoral reddish: ventrals slaty with a dark edge: caudal bluish, tipped with red. 
Generally vertical bands are more or less distinct. (In the adult) as about 15 inches in length, the mark on the 
lateral-line becomes indistinct, the golden shade is wanting, but the blue spots remain. The white edge to the 
fins is also usually absent. 

Halitat.—Red Sea, Hast coast of Africa, seas of India to the Malay Archipelago, and beyond. 

12. Lutianus argentimaculatus, Plate XI, fig. 5. 

Sciena argentimaculata, Forsk. p. 47. 
Scicena argentata, Gmel. Linn. p. 1300. 
Perca argentata, Bl. Schn. p. 86. 
Alphestes gembra et sambra, Bl. Schn. p. 236, t. 51. 
Labrus argentatus, Lacép. iti, pp. 426, 467. 
Sparus rangoo, Russell, Fish. Vizag. i, p. 74, pl. 94. 
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Diacope argentimaculata, Cuy. and Val. ii, p. 432; Riipp. Atl. Fische, p. 71, t. 19, f 1; Klunz. Verh. z. 
b. Ges. in Wien. 1870, p. 699. 

Mesoprion rangus, Cuy. and Val. ii, p. 482; Day, Fishes of Malabar, p. 10; Kner. Novara Fische, p. 34. 
Mesoprion gembra, Cuy. and Val. ii, p. 485; Cantor, Catal. p. 15; Giinther, Catal. i, p. 193; Bleeker, 

Sumatra, iv, p. 246. ee 
Mesoprion teniops, Cuv. and Val. vi, p. 543. 
Mesoprion immaculatus, Bleeker, Perc. p. 45 (not C.V.) 
Mesoprion argentimaculatus, Giinther, Catal. i, p. 192. 
LIutjanus sambra, Bleeker, Ceram. ii, p. 187. 
Lutjanus argentimaculatus, Bleeker, Lutjani, p. 84. 
Mesoprion simbra, Peters, Monats. Ak. Wiss. Berlin, 1865, p. 111. 
fiangoo, Tel. : To-go-re-dah, Andam. 

B. vii, D. ~355, P. 16, V. 1/5, A. 3, C.17, L. 1. 45-50, L. rv. 89°34, L. tr. 7-8/16, Ceec. pyl. 4. 

Length of head 3} to 2/7, of caudal 1/6 to 2/11, height of body 1/3 to 2/7 of the total length. Hyes— 
diameter 1/3 to 1/5 of the length of head, 1 to 14 diameter from end of snout, and 2/3 to 1 diameter apart. 
The distance from the eye to the upper edge of the maxilla, equals from a little more to a little less than one 
diameter of the orbit in height. The maxilla reaches to below the first third or middie of the eye. Vertical 
limb of preopercle with a very shallow emargination, a rounded angle, and an oblique lower limb, the vertical 
border very finely serrated, most coarsely so at its angle and especially along its lower limb. A slight swelling 
on the interopercle. Opercle with two blunt points. Teeth—large canines in the premaxillaries; an outer row 
of canine-like ones in either jaw, those in the mandible being much the largest. Villiform teeth in a lanceolate 
or A-form, which sometimes has a central posterior projection, also in a band on the palate, and in the adult, a 
large scabrous patch along the centre of the tongue with small ones anterior to it: in the very young the tongue 
may be found destitute of teeth. J%ms—dorsal spines not very strong, increasing in length to the third, fourth, 
and fifth, which are from one-third to two-fifths of the height of the body, from thence they decrease to the 
last which is two-thirds their height : soft portion of the fin rather angular, its longest ray equalling three-fourths 
of the length of its base. Pectoral nearly as long as the head, and reaching to above the anal spines: ventral 
nearly reaches the vent. Second anal spine the strongest and about equal in length to the third or nearly to the 
sixth of the dorsal : its soft portion angular, one fourth longer than its entire base: caudal emarginate, in some 
specimens rather deeply lunated. Scales—in horizontal rows above the lateral-line, in some specimens (especially 
young) they are a little sinuous but do not become regularly oblique until under the soft portion of the fin : 
below the lateral-line they are horizontal. Colowrs—cherry-red, darkest at the bases of the scales. The front 
edge of the anal fin pinkish-white as is also the first ventral ray. Upper margin of spinous dorsal orange. In 
some specimens there‘are dark spots on the dorsal, caudal, and anal fins. The very young have from six to nine 
narrow, vertical, silvery-white bands, which become more or less lost as age increases. 

This species more especially differs from ZL. rosews by the latter having a rounded caudal fin, and from 
L. sillaoo in, the latter having a higher spinous ‘dorsal, and the rows of scales above the lateral-line being 
oblique in their direction. It appears questionable however whether the last is not merely a variety. 

Habitat.—From the Red Sea and East coast of Africa, through the seas of India to the Malay Archipelago 
and beyond. It attams upwards of two feet in length and is good eating. 

13. Lutianus roseus, Plate XI, fig. 6. 

Mesoprion rangus, Cantor, Catal. p. 14 (not C. V.) 

B. vii, D. 12, P. 16, V. 1/5, A. 3, C.17, L. 1. 48, L, x. 24, L. tr, 7/18. 
50? 

Length of head 2/7, of caudal 1/7, height of body 4/13 of the total length. Hyes—diameter 2/9 to 1/4 
of length of head, 13 diameter from end of snout, and 1 apart. Height of preorbital equals three-fourths of 
the length of the eye. The maxilla reaches to below the first third of the orbit. Vertical limb of preopercle 
emarginate, and having an oblique lower limb, the whole being finely serrated, but most coarsely at its angle 
and along the lower limb. No tuberosity on the interopercle: sub- and inter-opercles entire: opercle with two 
obtuse points. 'eeth—one or two rather large and curved canines on either side of the premaxillaries: an 
outer row of slightly curved canine-like teeth in both.jaws, largest in the lower: a triangular patch of 
villiform ones on the vyomer, without any posterior prolongation, a very narrow band on the palate, and an 
elongated band of minute ones on the tongue. Fins—dorsal spines moderately strong, the fourth the highest, and 
equal to the length of the postorbital portion of the head; from it they decrease to the last, which is three- 
fourths as high as the second, the soft portion of the fin rather rounded, as high as four-fifths of the length of 
its base and equal to the fourth spine, Pectoral as long as the head behind the posterior nostril: ventral 
reaching nearly two-thirds of the distance to the anal: second anal spine stronger and rather longer than the 
third and equal to the length of the sixth of the dorsal fin, soft portion of the fin one-fifth higher than that of 
the dorsal: caudal rounded. Scales—in horizontal rows below the lateral-line, and also above it so far as to 
below the middle of the dorsal spines, where they commence going obliquely to the base of the soft dorsal, but 
becoming horizontal beyond the base of that fin: 15 rows between the occiput and base of the first dorsal 
spine. Colowrs—dark reddish-brown, becoming dull cherry-red below the lateral-line: fins with dark edges. 

This fish is so like the L. argentimaculatus, that had I not seen many specimens, I should have hesitated 
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separating them further than varieties. It differs in its rounded instead of emarginate tail : in its yomerine teeth : 
its second anal spine and slightly in its scaling, &c. Cantor’s specimen appears to be identical with it. He 
observes: “according to Russell this fish is not much esteemed. At Pinang and Singapore, where single 
individuals occur at all seasons, it is of excellent flavour and considered a great acquisition for the table. At 
Malacca it is plentiful, and in our settlements and in the Straits it is known under the denomination of ‘red 
rock cod.’” He gives D, ,2°,, and as growing to 20 inches in length. 

Habitat—Seas of India to the Malay Archipelago. The specimen figured (8 inches long) is from Madras. 

14. Lutianus sillaoo, Plate XII, fig. 2. 

2 Sparus silaoo. Russell, Fish Vizag. i, p. 78, pl. 100. 
Mesoprion rubellus, Day, Fish. Malabar, p. 2, pl. 2, fig. 2 (not C. V.) 

B: vii, D. 2921), P. 16, V. 1/5, A. 385, ©. 17, L. 1. 44, L. rv. #8, Ly tr. 6/15. 
Length of head 34, of caudal 2/11, height of body 3} of the total length. Hyes—diameter 4$ in length 

of head, 14 diameter from end of snout, and 1 apart. Upper profile of head slightly concave: the distance 
from the eye to the maxilla equals rather more than one diameter of the orbit. The maxilla reaches to below 
the first third of the eye. Vertical limb of preopercle with scarcely any trace of an emargination, angle 
rounded, and lower limb very oblique: the whole of the vertical limb is very finely serrated with a few coarser 
serrations at its angle. No trace of an interopercular knob. Opercular points blunt. Teeth—a pair of large 
curved canines in the premaxillaries, an outer row of curved canine-like teeth in both jaws: villiform ones in a 
‘A-shape on the vomer and in a band on the palate. A long oval patch of teeth along the centre of the tongue, 
with two more small ones side by side near its tip. F%ins—dorsal spines weak, the third and fourth of about 
the same length, nearly as long as the postorbital portion of the head, and two-fifths the height of the body. 
from thence they decrease to the last, which is only a little above half the height of the fourth: soft portion of 
the fin angular, and nearly as high as the spines, its longest ray equalling two-thirds of the length of its base. 
Pectoral as long as the head behind the first nostril, and reaching to above the last anal spine: ventral extending 
to the vent: second anal spine stronger but not so long as the third, which equals that of the seventh of the 
dorsal: its soft portion angular, its longest ray equalling the length of the entire base of the fin. Candal 
slightly emarginate. Scales—the rows above the lateral-line first go rather obliquely towards the dorsal fin, 
more so under its soft portion: below the lateral-line they are horizontal. There are twelve rows anterior to 
the dorsal fin, and seyen across the cheeks. Colowrs—back greyish-brown, chest orange, abdomen and sides of 
a light violet, each scale having a white edge. Spinous portion of dorsal’ greyish, but the soft with a more 
yellow tinge: pectoral reddish: caudal red with a black edge. 

Russell gives 11 dorsal spines, otherwise the fish resembles either this species or the L. jahngarah. My 
reason for considering that I wrongly identified them in the “ Fishes of Malabar” is that I find that it is this 
species which has lingual teeth, and the LZ. jahngarah in which they are deficient, as observed by Russell. 

This fish is evidently very closely allied if not a mere variety of, L. rangus, but its dorsal spines 
appear higher, the rows of scales on its back more oblique, its colours differ, and before referring it to that 
species, further investigations are required. A figure is given for the purpose of drawing attention to it. 

Habitat—Seas of India, attaining at least four feet in length. 

15. Lutianus lioglossus, Plate XII, fic. 1. 

Lutjanus monostigma, Bleeker, Halmaheira, Ned. T. Dierk. I, p. 155 (not Cuv. and Val.)* 
Diacope monostigma, Klunz. Fische d. Roth. Meer, Verh. z. b. Ges. Wien. 1870, p. 702. 
Mesoprion monostigma, Gunther, Fishe d. Sudsee, p. 14, t. xvi. 
Lutjanus lioglossus, Bleeker, Lutjani, p. 74. 

B. vu, D. +324, P. 16, V. 1/5, A. 85, C.17, L. r. £9, L. tr. 6-7/15. 

Length of head 2/7, of caudal 2/13, height of body 33 to 1/4 in the total length. Hyes—diameter 2/7 
to 2/9 of length of head, 13 to 2 diameters from end of snout, and 3/4 of a diameter apart. The distance from 
the eye to the maxilla equals one diameter of the orbit. The maxilla reaches to below the middle of the eye. 
Vertical limb of preopercle with a very shallow emargination, and serrated in its whole extent: a very obscure 
interopercular knob. Teeth—strong curved canines in the premaxillaries, an outer row of curved canine-lke 
teeth in both jaws, largest in the lower: villiform teeth in a A-form in the vomer and a band on the palatines : 
no lingual teeth. Hims—dorsal spines of moderate strength, increasing in length to the fourth, which equals 
from two-fifths to one-third in the height of the body, the last spine is one-third shorter: soft portion of the 
fin somewhat rounded and its height rather less than half its length. Pectoral about as long as the head: 
ventral reaching rather above half the distance to the anal. Anal spines rather short, the third slightly the 
longest, and equal to three-fourths of the diameter of the orbit in length, soft portion of the fin highest in 
front, equalling about the length of its base, lower edge straight: caudal emarginate. Scales—in oblique rows 
above the lateral-line and in horizontal ones below it: 12 rows of scales between occiput and first dorsal spine : 
six or seven rows across the cheeks. Colowrs—roseate, lightest below, with a black blotch on the lateral-line 
below the first portion of the soft dorsal fin. 

* Mesoprion monostigma, C. and V.—Lutianus fulviflamma, see p. 41. Kelaart’s specimen of Mesoprion rangus, from Ceylon, 

has the rows above the L. 1. oblique, and L. r. $4, L. tr. 8/. 
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The small eye, short anal spines, and edentulous tongue divide this species from fulviflamma, which t 
much resembles, whilst its scales L. r. £9 likewise show that it cannot be LD. jahngarah having L. r. 45. 

Habitat—Red Sea, seas of India to the Malay Archipelago; attaining at least 18 inches in length. 

16. Lutianus jahngarah. 

Sparus erythrinus, ? Russell, Fish. Vizag. i, p. 72, Jahngarah, pl. 90. 
Mesoprion sillaao, Day, Fish. Malabar, p. 12, pl. 11. fig. 1 (mot C. V.) 
Purruwa, Ooriah. 

B. vii, D. =3%5, P. 16, V. 1/5, A. 3, C. 17, L. 1. 46, L. rv. £8, L. tr. 6/17. 
429 

Length of head 2/7, of caudal 1/6, height of body 2/7 of the total length. Hyes—diameter 1/5 of length 
of head, 13 diameter from end of snout, and 1 apart. Dorsal profile more convex than that of the abdomen. 
The distance between the ere and the upper edge of the maxilla equals one diameter of the orbit. The maxilla 

reaches to below themiddle of the orbit. Vertical limb of preopercle with a shallow emargination above its 
rounded angle, which appears continuous with its oblique lower limb; the whole of its vertical limb is finely 
serrated, but about the angle they increase in size, and along the lower limb are more widely apart. A distinct 
though small interopercular knob. Opercular points blunt. Teeth—a pair of large slightly curved canines in 
the premaxillaries, an outer row of curved, conical, canine-like teeth in both jaws, those in the lower being the 
largest: villiform ones in a A-shape in the vomer, in a band on the palate but none on the tongue. Fins— 
dorsal spines moderately strong, the third the longest and nearly equal to one-third the height of the body, 
from it they decrease to the last, which is only half its height; soft portion of the fin rather rounded, not so 
high as the spimous, and its highest ray equal to two-thirds the length of its base. Pectoral as long as the 
head behind the front nostril, and not reaching to above the anal spines, the ventral reaches a little above half 
way to the anal fin. Second anal spine stronger but shorter than the third, which equals the length of the 
seventh dorsal spine or one diameter of the orbit, soft portion of the fin angularly rounded, central rays the 
highest and equal the length of its entire base: caudal emarginate, being lobed in its last fourth, the upper 
being slightly the longer. Scales—in almost parallel rows to the dorsal profile both above and below the 
lateral-line, but becoming a little irregular below the soft dorsal, where they ascend obliquely upwards and 
backwards, but become horizontal again beyond the end of the fin: seven rows across the cheeks: 11 rows 
between the occiput and base of dorsal fin. Colowrs—back brownish-red, the base of each scale bemg darkest, 
whilst below the lateral-line it becomes of a lake-colour, having a tinge of orange along the lower surface of 
the body. A blue zig-zag line crosses the preorbital. Spinous portion of dorsal and anal greyish, the soft 
scarlet tinged with orange: pectorals scarlet: front edge of anal whitish. 

This species is evidently closely allied to L. rangus, it differs greatly in colours, in wanting lingual teeth, 
in the number of its scales, the length of its spines, and the size of its eye. LL. lioglossus, Bleeker, has no lingual 
teeth, but its scales are oblique above the lateral-line, and much more numerous, being L. r. £3. This species 
differs from ZL. sillaoo in having a small interopercular knob, its lower spinous dorsal, the direction of its scales 
above the lateral-line, &c. ! 

Habitat.—Seas of India, attaining two feet or more in length. It is esteemed good eating. 

1”. Lutianus quinquelineatus, Plate XII, fig. 3. 

Holocentrus quinquelineatus, Bloch, iv, p. 84: Lacép. iv, p. 329. 
Sparus mungi mapudi, Russell, Fish. Vizag. ii, p. 8, pl. 110. 
Mesoprion quinquelineatus, Cuv. and Val. ui, p. 445: Ginther, Catal. i, p. 209. 
Diaeope cceruleolineata, Riipp. N. W. Fische, p. 93, t. 24, f. 3: Klunz. Verh. z. b. Ges. in Wien, 1870, p. 701. 

B. vii, D. +355, P. 16, V. 1/5, A. 335, C. 17, L. 1 51, L. r. 28, L. tr. 8/21. 

Length ef head 2/7, of caudal 2/11, height of body 2/7 of the total length. Hyes—diameter 2/9 of 
length of head, 13 diameter from end of snout, and 3/4 of a diameter apart. Body rather strongly compressed, 
dorsal profile haying a considerable rise from the snout and being somewhat concave above the orbit. The 
maxilla reaches to below the middle of the orbit. Height of preorbital below the first third of the eye equals 
three-fourths of the diameter of the orbit. Preopercle with a shallow emargination above its angle, the whole 
of its vertical limb finely serrated, most coarsely so at its angle, lower limb entire: no interopercular knob : 
opercle with two very blunt points. Teeth—an exceedingly strong curved canine on either side of the premaxillary, 
and two intermediate small ones, an outer row of curved canine-like teeth in both jaws, largest in the lower: 
villiform ones in a A-shape on the vomer, in a narrow band on the palatines and in an oblong patch along the 
centre of the tongue. ims—dorsal spines moderately strong, increasing in height to the fourth, which equals 
the length of the postorbital portion of the head; they subsequently gradually decrease to the last, which is 
two-thirds the height of the longest; soft portion of the fin rounded, as high as the spinous, and its longest ray 
equal to two-thirds of the length of its base. Pectoral equals the length of the head behind the posterior 
nostril: the ventral does not quite reach the anal spines. Second anal spine stronger but not so long as the 
third, which equals the length of the last dorsal spine, soft portion of the fin one-third higher in front than the 
last ray, its lower edge rounded: caudal lunated. Scales—in oblique rows above the lateral-line and horizontal 
ones below it: they extend forwards on the back to above the hind edge of the eye: seyen rows on the cheeks. 
Colowrs—a blue band goes from the eye to the base of the last dorsal spine: two from the posterior-superior 
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angle of the eye coalesce under the sixth dorsal spine and proceed to the middle of the base of the soft dorsal -: 
the fourth, also arising from the eye, goes along the lateral-line and opposite the sixth dorsal spine curves 
upwards, going to the end of the base of the soft dorsal: the fifth band, which is the broadest, commences just 
above the middle of the hind edge of the eye and goes to the upper half of the base of the caudal fin: the sixth 
from the lower edge of the eye to the middle of the base of the caudal. A dark mark exists at the base of the 
pectoral, a black blotch on the lateral-line below the commencement of the soft dorsal fin. 

In the ‘ Fishes of Zanzibar’ it is observed : “‘ Diacope ceruleo-lineata. Ritpp. N. W. Fische, p. 93, t. 24, f. 3 
[not I. quinquelineatus,* Cuv. and Val.].” Bleeker, Lutjani, p. 40, observes: M. quinquelineatus, C. V. is 
described from the Mungi mapidi, Russell, and has blue lines which superiorly are parallel to the profile of the 
back and are continued to the base of the caudal. He doubts if Riippell’s fish with the lines going obliquely 
to the back is the same species. . 

The specimen of Bloch’s, Lutianus quinquelineatus, 9 inches long, No. 229, is undoubtedly this species, 
and differs widely from the figured quinquelinearis, the type of which is likewise in existence, both being in a 
good state of preservation at Berlin. 

Habitat—Red Sea, Hast coast of Africa, seas of India: the specimen figured is 6 inches in length and 
from the Andaman Islands. 

18. Lutianus lunulatus, Plate XII, fig. 4. 

Perea lunulata, Mungo Park, Trans. Linn. Soc. iii, p. 35, pl. 6. 
Lutjanus lunulatus, Lacép. iv, p. 213; Bl. Schn. p. 329; Bleeker, Atl. Ich. Pere. t. xvi. f.1, and Lutjani, p. 64. 
Mesoprion lunulatus, Cuy. and Val. ii. p. 477; Bleeker, Sumatra, p. 75. 

B. vii, D. 729, P. 17, V. 1/5, A. 485, ©. 19, L. 1. 55, L. r. £3, L. tr. 7/21. 
Length of head 2/7, of caudal 1/6, height of body 1/3 to 2/7 of the total length. Hyes—diameter 1/4 of 

length of head, 1} diameters from end of snout, and nearly one apart. The distance from the eye to the upper 
edge of the maxilla equals three-fourths of the diameter of the orbit. The maxilla reaches to below the first 
third of the orbit. Vertical limb of preopercle with a shallow emargination and an oblique lower limb, its 
vertical limb is finely, its angle more coarsely serrated, lower limb entire. No interopercular knob. Teeth— 
large curved canines in the intermaxillaries, an outer row of curved canine-like teeth in both jaws, largest in 
the lower: villiform ones in a A-shaped band on the vomer, a narrow one on the palatines, and a small patch 
near the anterior end of the tongue. Fins—dorsal spies weak, the fourth the longest and nearly equalling the 
length of the postorbital portion of the head, from it they decrease to the last which is about two-thirds its 
height: soft portion of the fin rounded, its highest ray equalling one-half the length of its base but not so high 
as the fourth spine. Pectoral much longer than the ventral, being nearly as long as the head: ventral reaching 
two-thirds of the distance to the anal. Second anal spine longer and stronger than the third: the anterior 
rays the highest, equalling the length of the base of the entire fin, its lower edge straight, caudal emarginate. 
Scales—in oblique rows above the lateral-line and in horizontal ones below it: superiorly they extend forwards 
to nearly above the hind edge of the orbit. Colowrs—reddish-crimson superiorly becoming silvery-white on the 
abdomen: golden lines along each row of scales: dorsal, caudal, and anal with a black outer edge and an 
external white margin: a lunated black band at the base of the caudal fin extending along its outer edges to 
the end of the fin: pectoral and ventrals yellow. 

Bleeker places Diacope biteniata, C. V. as a synonym of this species, but the type specimen in the Paris 
Museum has a distinct and rather well-developed interopercular knob, although the emargination of the preopercle 
is not very deep. The specimen however is not an adult. 

Habitat.—Coast of Sind (where the specimen. figured, 10 inches long, was captured) to the Malay 
Archipelago. 

19. Lutianus fulviflamma, Plate XII, fig. 5 and 6. 

Scicena fulviflamma, Forsk. p. 45; Gmel. Lin. p. 1299. 
Perea fulviflamma, Bl. Schn. p. 90. 
? Lutjanus notatus, Bl. Schn. p. 325 (not Bloch). 
Centropomus hober, Lacép. iv, p. 255. 
Sparus antika doondiawah, Russell, Fish. Vizag. i, p. 76, pl. 98. 
Diacope fulviflamma, Riipp. Atl. Fische, p. 72, t.19, f. 2, and N. W. Fische, p. 94; Cuv. and Val. i, p. 423; 

Klunz. Verh. z. b. Ges. Wien, 1870, p. 700. 
Mesoprionunimaculatus, Quoy and Gaim. Zool. Freye. p. 304; Cuv. and Val. ti, p. 441; Bleeker, Pere. 

p- 42; Quoy and Gaim. Voy. Astrol. p. 665, pl. 5, f. 3. 
Mesoprion aurolineatus, Cuy. and Val. iii, p. 496; Day, Fish. Malabar, p. 14, pl. 11. 
Mesoprion Russellii, Bleeker,Verh. Bat. Gen. xxii, Perc. p. 41; Day, Proc. Zool. Soc. 1867, p. 701. 
Lnuijonus notatus, Bleeker, Ternate, p. 233. 
Genyoroge notata, Cantor, Catal. p. 12; Day, Fishes of Malabar, p. 8 (not C. V.) 
Mesoprion fuluijlamma, Bleeker, Amb. ii, p. 532; Gimther, Catal. i, p. 201; Day, Fish. Mal. p. 13; Kner, 

Noyara Fische, p. 35. 

___ * The specimen probably referred to is thus marked in the Catalogue, “a, Adult. sine patria. D. 19, A. 3, T.1. 80,” and which 
(omitting the black blotch, which is now imperceptible) I would suggest is L. chrysotenia: is such a modification of this species ? 

G 



42 ACANTHOPTERYGII. 

Lutjanus Russellii, Bleeker, Atl. Ich. Pere. t. xxii. f. 2, and Lutjani, p. 76. 
Lutjanus unimaculatus, Vaillant, Soc. Phil. Paris, May 28rd, 1874. 
Lutjanus fulviflamma, Bleeker, Halmah. p. 155, Lutjani, p. 61. 
Vella-chembolay, Mal.; Shemhara and Currwnay, Tam. 

B. vii, D. 235, P. 16, V. 1/5, A. 2, C.17, L. 1. 50-54, L. rv. 5855, L. tr. 7-8/16, Cec. pyl. 4-6. 

Length of head 2/7, of caudal 1/5, height of body 1/3 to 2/7 of the total length. Hyes—diameter 2/7 to 
1/4 of length of head, 3/4 to 1; diameters from end of snout, and 3/4 of a diameter apart. Snout rather 
pointed, the maxilla reaches to below the first third of the orbit: height from the eye to the upper edge of the 
maxilla equal to two-thirds of the diameter of the orbit. Vertical limb of preopercle -with a shallow emargi- 
nation, its angle rather produced, and its lower limb oblique, the whole being finely serrated, most coarsely so at 
its angle, whilst the serrations are continued half way along the vertical limb. No interopercular knob: two 
opercular points. 'eeth—strong curved canines in the premaxillaries, an outer row of curved, conical, canine- 
like teeth in both jaws, largest in the lower: villiform teeth in a A-shape or T-shape on the vomer, in a band 
on the palatines, and an oblong patch on the tongue (in the adult) which is widest anteriorly. Fins—dorsal 
spines not very strong, the third of nearly the same height as the fourth and fifth, from whence they gradually 
decrease, the third is one-third higher than the rays and from two-fifths to half as long as the head: rayed 
portion rounded, two-thirds as high as its base is long. Pectoral as long as the head behind the front nostril : 
ventral not reaching the vent. Third anal spine about equal in strength but slightly shorter than the second, . 
which equals one diameter and a quarter of the eye in length, and is of equal length with the first ray, which 
is twice as long as the last, lower edge of the fin concave: caudal slightly emarginate. Scales—in oblique rows 
above the lateral-line and horizontal ones below it: from six to eight rows on the cheeks: superiorly they 
extend forwards to above the hind edge of the eye. Colowrs—yellow or rosy along the back, with three or four, 
in the variety L. Russellii,* narrow and brilliant golden bands passing obliquely upwards and backwards from 
the lateral-line, and three or four similar golden bands below it, the first of which goes from the posterior edge 
of the orbit to the finger mark: the second from the middle of the opercle to opposite the end of the soft 
dorsal, where it becomes lost on the lateral-line: the third from below the orbit to the base of the caudal fin : 
and the fourth from below the base of the pectoral to the base of the anal. A large black blotch exists on the 
lateral-line opposite the commencement of the soft dorsal fin from the 22nd to the 28th or 31st scales, most of 
it being below the line and only reaching to one or two scales above it: in the variety L. Russellii, however, this 
mark is mostly above the lateral-line. 

The type specimen of Mesoprion monostigma at Paris is 325 inches in length. The eye is a little less 
than 1/3 of the length of the head, and 1 diameter from the end of the snout. The second anal spine is of 
nearly the same length as the third and equal to 2$ in the length of the head.+ 

The Lutianus fulviflamma is found in two very distinct varieties: in‘one there are the yellow lines such 
as I have described and also figured (in pl. xu, fig. 6), and in this form, LD. Russellii, the distance from the eye 
to the snout and the size of the lateral blotch is a little more than we perceive it to be in the typical L. fulvi- 
flamma, of which I have also given a figure (pl. xii, fig. 5.) The two specimens were 7} and 10 inches 
respectively im length, and, examined together, certainly appear to be distinct species: but im comparing a large 
number of specimens, every intermediate variety in form and colour (except the yellow fillets of the L. Russellii) 
are to be seen. 

Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago, and beyond. 

20. Lutianus Johnii, Plate XIII, fig. 1. 

Anthias Johnii, Bloch, t. 318; Bloch, Schneid. p: 303. 
LIutjanus Johnii, Lacép. iv, p. 285; Bleeker, Lutjani, p. 20; Vaillant, Soc. Phil. de Paris, May, 1874. 
Sparus doondiawah, Russell, i, p. 76, pl. 97. 
Coius catus, Ham. Buch. pp. 90, 369, pl. 38, f. 30. 
Sparus Malabaricus, Shaw, Zool. iv, p. 471. - 
Serranus pavoninus, (young) Cuy. and Val. vii, p. 443; Giinther, Catal. i, p. 126. 

* In a specimen of this fish (var. Russellii) at 1345 inches long, not only are the vertical and horizontal limbs of the preopercle 
serrated, but the bone has the appearance of a double edge as seen in Ambassis and Apogon, having a few serrations upon it. The 
interopercle is likewise serrated in its last half. 

{ The following lengths of the 3rd anal spine have been carefully made from 10 specimens: 
Inches. 

L. fulviflamma (Russellii), Length of specimen ivy 8 Length of anal spine 2} in the length of head. 
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Mesoprion Johnii, Cuv. and Val. ii, p. 443; Cantor, Catal. p. 13; Giinther, Catal. i, p. 200; Day, Fish. 
Malabar, p. 11; Kner, Novara Fische, p. 35. 

Mesoprion flavipinnis, Cuv. and Val. ii, p. 475. 
Mesoprion unimaculatus, Richardson, Ich. China, p. 222 (not Quoy and Gaim.) 
Chembolay, Mal.: Nya-pd-nee, Burm. 

B. vu, D. =254, P. 16, V. 1/5, A. 385, C. 17, L. 1. 48, L. rv. £9, L. tr. 7/13, Cee. pyl. (4 Kner.) 
469 

Length ‘of head 4/13 to 2/7, of caudal 1/5 to 2/11, height of body 2/7 of the total length. Hyes— 
diameter 1/4 to 1/5 or even 1/6 in large specimens of the length of head, 14 to 1} diameters from the end of 
snout, and from 3/4 to 1 apart. Dorsal profile more convex than that of the abdomen. Preorbital equals three- 
fourths of the diameter of the orbit in height. The maxilla reaches to below the first third or middle of the 
orbit. Vertical limb of preopercle finely serrated, becoming more coarsely so at its angle, which is somewhat 
produced and rounded, its lower limb with a few serrations and crenulations. A very indistinct tuberosity on 
the interopercle is sometimes present: opercle with two flat points the lower being the longer. The fry up to 
about 13 inches in length have a spine at the angle of the preopercle, which becomes absorbed as age advances, 
the lower limb of the preopercle is also strongly serrated : in a specimen 25 inches long the spine remains only 
in the form of a strong denticulation, whilst there are seven more strong serrations along the lower limb. 
Teeth—curved canines of moderate strength in the premaxillaries, an outer curved row of canine-like teeth in 
both jaws: villiform ones in a triangular patch or elongated j-form on the vomer, in a band on the palatines, 
and in an elongated patch on the tongue in the adult. Fins—dorsal spines strong, increasing in length to the 
fourth, which is two-fifths of the height of the body, from this spine they decrease to the last, which is about 
one-fourth shorter, the soft portion of the fin somewhat rounded, its longest rays equal to five-sixths of the 
length of its base and exceed that of the highest spine. Pectoral nearly as long as the head: ventral reaches 
the vent: second anal spine usually slightly the longest and strongest, it equals the height of the third spine of 
the dorsal, the rayed portion rounded and rather higher than that of the dorsal: caudal slightly emarginate. 
Scales—the rows above the lateral-line are parallel with the profile of the back, whilst those below it are 
horizontal. Scales on the dorsal profile only extend forwards to a level with the hind edge of the orbit. 
Colowrs—yellowish, hghtest on the abdomen, with a large black finger mark, of varying depths of colour, on 
the lateral-line between the 22nd and 3lst scales; age, season, and locality all exercise an influence on this 
blotch : a dark line is almost invariably present along each row of scales. Fins yellow dashed with red: anal 
with a light front edge. 

In the young the ocellus on the side is larger, in a specimen 23 inches long it commences on the 19th 
scale, and is surrounded by a light ring, thus constituting Serranus pavoninus, Val., whose single specimen was 
a little over an inch in length: the observation of its having a strong spine at the angle of the “opercle” is 
evidently a misprint for “ preopercle.” 

Hamilton Buchanan points ont the affinity of Coiws catus with the Doondiawah of Russell as well as 
with his Mungi mupudee (No. 110), also that Anthias Johnii, Bloch, is nearly allied. It is readily distinguished 
from all alhed species of Lutianus, with lateral blotches, recorded from the seas of India, by its having no 
oblique rows of scales on the body, all those above the lateral-line being parallel to the back and those below it 
being horizontal. 

The type specimen of Mesoprion flavipinnis, C. V. (a skin) belongs to this species, the lateral blotch has 
been omitted from the short description. ‘ 

Habitat—Seas of India, Malay Archipelago and beyond, attaining a foot or more in length. The 
specimen figured is 63 inches long and from Madras. 

21. Lutianus gibbus, Plate XIII, fir. 2 (adult): 3 (young). 

Sciena gibba, Forsk. p. 46. 
Holocentrus boutonensis, Lacép. iv, pp. 331, 367. 
Lutjanus gibbus, Bl. Schn. p. 326. 
Diacope coccinea, (Hhren.) Cuy. and Val. ii, p. 437; Riipp. N. W. Fische, p. 91, t. 23, f. 3. : 2 
Diacope gibba, Cuv. and Val. ii, p. 438; Klunz. Fische d. Roth. Meer. Verh. z. b. Ges. Wien, 1870, 

. 693. - 
E Diacope buttonensis, Cuy. and Val. ii, p. 434, and vi, p. 535. 

Diacope borensis, Cuy. and Val. vi, p. 582. 
Diacope tica, Less. Voy. Duperr. Poiss. p. 231, pl. 23. ? hy 
Mesoprion bottonensis, Bleeker, Nat. Tyds. Ned. Ind. ii, p. 170; Kner, Nov. Fische, p. 32, fi 6. 
Mesoprion janthinus, Bleeker, |. c. vi, p. 52. 
Genyoroge gibba, Giinther, Catal. i, p. 180. 
Genyoroge bottonensis, Giinther, 1. c. p. 181. 
Gengoroge melanurd, Gunther, |. c. p. 183. 
Mesoprion borensis, Gunther, 1. ec. p. 199. 
Mesoprion gibbus, Ginther, Fische d. Sudsee, p. 12, t. xii, and xiii, f. A. 

B. vii, D. 12, P. 18, V. 1/5, A. 945, C. 17, L. 1. 50, L. x. 22, L. tr. 8/23, Gwe. pyl. 4-5. 
Length of head 3/11, of caudal 1/5, height of body 3/10 of the total length. SEAS 

G = 
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Az (in the adult) to 3} (in the young) in length of head, 14 diameters from end of snout, and 1 apart. Body 
compressed, profile above the eyes concave: the distance from the eye to the upper edge of the maxilla equals 
1; diameters of the orbit in height. The maxilla reaches to below the front edge of the orbit. Vertical limb 
of preopercle with a very deep emargination succeeded by a broad and deep angle, its height forming half of that 
of the vertical limb, above the notch the serrations are very fine, on the rounded, produced angle they are coarse, 
and a few are continued along its oblique lower limb. Interopercular knob well developed. Teeth—large canines 
in the premaxillaries, an outer row of curved canine-like teeth in both jaws, the most posterior of those in the 
upper jaw being directed slightly forwards: villiform teeth in a A-form in the vomer, and in a band on the 
palatines, none on the tongue. Fins—the third to the fifth dorsal spines the longest and equal to two-sevenths 
of the height of the body, posteriorly they gradually decrease, the last being three-fourths of their height: soft 
portion of the fin rounded in the young, more pointed in the adult, the length of the highest ray being three- 
fifths of that of its base. Pectoral reaches to nearly above the anal, and is as long as the head behind the 
posterior nostril: ventral reaches the vent. Second anal spine strongest and slightly the longest, it equals the 
highest in the dorsal fin: soft portion of the fin angular, the middle rays rather longer than its entire base. 
Caudal slightly notched in the young, more emarginate in the adult, the upper portion being the longer. 
Scales—go in oblique rows, directly upwards and backwards, above the lateral-line, and in sinuously oblique ones, 
taking the same course, below the lateral-line: six rows on cheeks: superiorly they extend forwards to above 
the hind edge of the eye. Free portion of the tail rather higher than long. Colowrs—uniform. crimson, dorsal 
and anal fins having a black edge with a white external margin, and.a white tip to the caudal lobes: a dark 
band along the base of the dorsal and anal fins : pectorals and. ventrals yellow, the latter with a dark tip: caudal 
dark purple. In the yowng—body crimson, with a black band commencing at the end of the dorsal fin, and 
covering a part of the hind end of the free portion of the tail and the caudal fin, except that it has a white 
outer edge. 

Bleeker suggests whether Diacope awillaris, C.V. vi, p. 532, may not be this species, but Cuy. and Val. 
observe that perhaps it is merely a variety of the marginata. 

Habitat—Red Sea, Andaman islands to the South Sea, the largest specimen obtained (11% inches) is 
Bence as the adult, one of the smaller ones is given (fig. 3) life-size. This fish attains at least 16 inches in. 
ength. 

22. Lutianus bohar, Plate XIII, fig. 4. 

Scicena bohar, Forsk. p. 46, No. 47. 
Sparus lepiswrus, Lacép. ii, t. 15, f. 2. 
Lutjanus bohar, Bl. Schn. p. 325; Bleeker, Lutjani, p.. 57. 
Diacope bohar, Cuy. and Val. ti, p. 4383; Ripp. Atl. Fische, p. 73, and N. W. Fische, p. 103; Klunz. 

Verh. z. b. Ges Wien, 1870, p. 699. 
Diacope quadriguttata, Cuv. and Val. ii, p. 427, vi, p. 583. 
Mesoprion quadriguttatus, Bleeker, Banda, p. 233. 
Mesoprion bohar, Gunther, Catal. i, p. 190, and Fische d. Sudsee, p. 18, t. xv. 

B. vii, D. 22, P. 17, V. 1/5, A. 3, C.17, L. 1. 50, L. rv. $2, L. tr. 7/18. 

Length of head 2/7, of caudal 2/9, height of body 1/3 of. the total length. Hyes—diameter 2/7 of length 
of head, 1; diameter from end of snout, and also apart. The distance from the eye to the upper edge of the 
maxilla equals two-thirds of the diameter of the orbit. The maxilla reaches to below the middle of the eye. 
Vertical margin of the preopercle with a shallow notch, the whole of it serrated, most strongly so at its rounded 
and slightly produced angle, its lower limb oblique and likewise serrated: interopercle with a very small knob, 
Teeth—a pair of large canines in the premaxillaries, an outer row of conical canine-like teeth in either jaw: 
villiform ones in a A-shape on the vomer,in a band on the palatines, and in one or two long patches on the 
tongue. '%ms—dorsal spines of moderate strength, the fourth the longest and equalling the length of the post- 
orbital portion of the head, last dorsal spine slightly exceeding one diameter of the orbit in length: soft portion 
of the fin rounded, the highest ray equalling two-thirds of the length of its base. Pectoral reaching to nearly 
above the anal spines, the ventrals scarcely so far: second anal spine strongest and somewhat the longest, 
equalling the third of the dorsal : soft portion of the fin rounded and the height of the rays equalling the length 
of the entire base of the fin, its lower edge straight: caudal somewhat deeply emarginate. Scales—in oblique 
rows above the lateral-line and in horizontal ones below it: on the upper surface of the body they reach to above 
the hind edge of the orbit. Colowrs—brownish along the back becoming whiter on the sides and below: two 
milk-white spots along the base of the dorsal fin, the first below the sixth to the eighth spines, the second below 
the last third of the soft dorsal : first dorsal deep blackish-brown, which is continued along the upper edge of the 
first half of the soft dorsal: outer edges of caudal and front edge of anal blackish, the latter fin having a 
narrow white anterior margin: ventral black, with a white outer edge. 

Habitat.—¥rom the Red Sea through those of India to the Malay Archipelago and beyond, The specimen 
figured is 6 inches in length. 

23. Lutianus marginatus, Plate XIII, fig. 5. 
Diacope marginata, Cuy. and Val. ii, p. 425; Peters, Wieg. Arch. 1855, p. 238. 
Diacope xanthopus, Cuy. and Val. iii, p. 495. 



FAMILY, I—PERCIDZ. 45 

Diacope axillaris, Cuy. and Val. vi, p. 532. 
Mesoprion marginatus, Bleeker, Amboina, 1852, ii, p. 554; Kner, Novara Fische, p. 31; Giimther. Fische 

d. Sudsee, p. 13, t. xiv. 
Mesoprion Gaimardi, Bleeker, Act. Soc. Sc. Ind. Neerl. vi, Enum. Pisce. p. 23. 
Genyoroge marginata, Ginther, Catal. i, p. 181. 
Inutjanus marginatus, Bleeker, Halmah, p. 155, and Lutjani, p. 72. 
Sungarah, Tam. 

B. vii, D. $4, P. 16, V. 1/5, A..3, C. 17, L. 1. 50, L. rv. £2, L. tr. 6-7/15, Case. pyl. (7 Kner.) 

Length of head 2/7 to 1/4, of caudal 1/5, height of body 1/3 to 2/7 of the total length. yes—diameter 
2/7 of length of head, 1} diameters from end of snout, and 2/3 of a diameter apart. The height of the 
preorbital equals two-thirds of the length of the orbit. The maxilla reaches to below the first third of the 
orbit. Vertical limb of preopercle finely serrated above its emargination, which is deep and situated in its lower 
third, angle rounded where the serratures are coarsest, whilst some are continued along its horizontal edge : sub- 
and inter-opercles entire, the latter haying a large tuberosity directed upwards and slightly outwards and which 
is received into the preopercular notch: opercle with two small points. Teeth—moderately strong canines in 
the premaxillaries, an outer row of curved canine-like teeth in both jaws, a narrow villiform ,-shaped series in 
the vomer, and a narrow palatine band: none on the tongue. ins—dorsal spines strong, the fourth the longest 
and equal to two-fifths the height of the body, from it they gradually decrease in length to the last which equals 
the length of the orbit, the soft portion of the fin rounded, three-fourths as high as the fourth spine, and its 
height equal to half the length of its base. Pectoral nearly as long as the head and reaching to above the first 
anal spine: ventral reaches the vent. Second anal spine the strongest and equal to or rather longer than the 
third, and as long as the highest in the dorsal fin: soft portion of the fin one-third higher than that of the 
dorsal: caudal emarginate. Scales—in oblique rows above the lateral-line to opposite the end of the dorsal fin 
where they become horizontal, as they likewise are below the lateral-line ; they extend forwards on the back to 
above the hind edge of the eye. | Colowrs—purplish-yellow above the lateral-line and golden below it.. Generally 
no lateral blotch. The colours of the back are continued on to the lower third of the dorsal fin and cease at a 
dark grey longitudinal band which has a lighter one above it, edged superiorly with black and margined with 
white: caudal dark purplish-red haying a white edge: pectoral, ventral and anal flesh-coloured haying a 
yellowish tint. 

On the Malabar coast of India specimens are frequently taken that have a black lateral-blotch: also on 
the Coromandel coast some few have the lateral-mark faintly developed, but it is more commonly absent. 
This does not depend upon size or season, but may upon sex or locality: in specimens preserved in spirit the 
mark is liable to disappear. The one figured is 7 inches long, and from Madras. 

Habitat— East coast of Africa, seas of India to the Malay Archipelago, attaining at least 16 inches in length. 

24, Lutianus yapilli, Plate XIII, fig. 6. 

Sparus yapilli, Russell, Fish. Vizag. i, p. 75, pl. 95. 
Mesoprion yapilli, Cuv. and Val. u, p. 483. 

B. vii, D. +9, P. 17, V. 1/5, A. 3, C. 17, L..1. 47, L. rv. £8, L. tr..6/14.. 

Length of head nearly 1/4, of caudal 1/8, height of body 3/11 of the total length. Hyes—diameter 1/6 
of length of head, 2 diameters from end of snout, and 14 apart. The distance from the eye to the upper edge 
of the maxilla equals one diameter and a quarter the length of the orbit: lower jaw the longer. The maxilla 
reaches to below the front edge of the orbit. Vertical limb of preopercle with a very shallow emargination 
above its rounded angle, the whole of the limb being finely serrated, the serrations becoming a little more coarse 
and widely separated at its angle and along its horizontal border. Sub- and inter-opercles entire. No 
interopercular knob. eeth—large canines in the premaxillaries, an outer row of curved canine-like teeth in 
either jaw: villiform ones in a A-form on the yomer, and in a band on the palate. The specimen having had 
the tongue removed the existence or not of lingual teeth cannot be ascertained. Russell also omits to mention 
whether it is rough or smooth, a subject which he generally notices. Fims—dorsal spines strong, the third being 
three-quarters the height of the fourth which is nearly half the height of the body, they decrease to the ninth 
which is only 4/11 of that of the fourth spine: soft portion of the dorsal rounded, its height being rather more 
than half the length of its base. Pectoral nearly as long as the head : the ventral does not reach half the way to the 
anal fin. Second anal spine the strongest but not quite so long as the third, which equals the length of the head 
anterior to the orbits: its soft portion a little higher than long at its base, lower edge rounded. Scales—in 
rows parallel to the back above the lateral-line, and horizontal below it: 7 rows on the cheeks, none on the 
preorbital.: superiorly they extend to above the hind edge of the eye, ten rows between the occiput and the 
first dorsal spine. Colowrs—silvery-grey on the back becoming yellowish white on the abdomen: longitudinal 
yellowish bands along each row of scales, which in the dry specimen appear sometimes in the form of occasional 
black spots: cheeks dashed with purple. Fins yellowish, dorsal, anal, and caudal edged with orange. 

The foregoing description is from a single specimen 264 inches long, stuffed, and in the British Museum, 
it came from Madras where I was not so fortunate as to meet with the species. Jerdon remarks, m 
Ichthyological Gleanings in Madras (M. J. L. and Sc. 1851, p. 130) “Vella kadisay, Tam. Russell, pl. 95. 
Not very common, of soft texture.” A figure of it exists amongst Sir W. Elliot’s drawings. 

Habitat—Coromandel coast of India. 
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25. Lutianus quinquelinearis, Plate XIV, fig. 1. 

Holocentrus quinquelinearis, Bl. iv, p. 84, t. 239. 
Grammistes quinquevittatus, Bl. Schn. p. 187. 
Diacope octolineata, Cuy. and Val. ii, p. 418 and vi, p. 526, Gn part); Richardson, Ich. China, p. 229. 
Mesoprion etaapee, Less. Voy. Coq. ii, p. 229. 
Diacope decemlineata, Cuy. and Val. vi, p. 528. 
Mesoprion octolineatus, Bleeker, Perc. p. 40. 
Mesoprion pomaeanthus, Bleeker, Amb. p. 407 (in part). 
renyoroge Bengalensis, Gimther, Catal. i, p. 178 (in part). 
Genyoroge grammica, Day, Proc. Zool. Soc. 1870, p. 679 (not Bleeker). 
Mesoprion Bengalensis, Kner, Novara Fische, p. 31. 
Lutjanus quinquelineatus, Bleeker, Lutjani, p. 37. 

B. vii, -3%;, P. 16, V. 1/5, A. 385, C.17, L. 1. 56, L. rv. £8, L. tr. 8/19, Cac. pyl. 5. 

Length of head 2/7, of caudal 1/6, height of body 3/10 to 2/7 of the total length. Myes—diameter 3/10 to 
1/3 of the length of head, about 1 diameter from end of snout, and 3/4 of a diameter apart. Dorsal profile more 
convex than that of the abdomen, which is nearly horizontal: lower jaw slightly the longer: distance from the 
eye to the upper edge of the maxilla equals a little more than half the diameter of the orbit. The maxilla reaches 
to below the first third of the orbit. Vertical limb of preopercle with a very deep emargination and a rounded 
angle, the whole being serrated, the serrations at the lower angle being coarse, lower limb also serrated. A 
strong interopercular knob: opercular points indistinct. T'eeth—a pair of moderate sized curved canines in the 
premaxillaries, an outer row of curved canine-like teeth in either jaw, those in the upper being the largest : villi- 
form ones ina A-form in the vomer, a band on the palatines, but none on the tongue. Mins—dorsal spines of moderate 
strength, increasing in length to the fourth which equals 23 in the height of the body, from it they slightly 
decrease to the last which equals one diameter of the orbit in length, the soft portion of the fin rounded, the 
highest ray equal to half the length of its base. Pectoral not quite so long as the head, second anal spine rather 
longest and strongest, it equals half the height of the body, the rayed portion highest anteriorly where its 
rays equal the length of its base, its lower edge rounded: caudal emarginate. Scales—in oblique rows above the 
lateral-line, and in horizontal ones below it, superiorly they extend forward to above the anterior third of the eye : 
the suborbital ring of bones is more or less scaled, and in adults some are even present on the preorbital. Colowrs 
—olive-yellow, with a deep black finger-mark on the lateral-line below the last few dorsal spines and the first few 
rays: some lines above the nape formed by adark spot on each scale. Five blue bands pass from the eye, the first 
three from above it to the dorsal fin or its termination, the two next from the middle and lower edge of the eye 
join on the end of the opercle and pass direct to the middle of the base of the tail: the lowest from the 
snout is continued past the pectoral fin to the end of the base of the soft anal: fins yellow: caudal with a light 
tip. 
: Neither Bloch’s specimen* or figure shows any lateral blotch, which according to Bleeker is sometimes 

absent, all my specimens possess it, and in all that I examined I found 5 cecal appendages, whereas the Benga- 
lensis has none. 

renyoroge notata Giinther, has D 12, and 9 rows of scales between the lateral-line and the first dorsal 
spine, otherwise it resembles the fish described above, and of which I consider it is a variety. 

Habitat.—Seas of India to the Malay Archipelago. The specimen figured (6 inches long) is from the 
Andaman islands, but the species is common at Madras. 

26. Lutianus vitta, Plate XIV, fig. 2. 

Serranus vitta, Quoy and Gaim. Voy. Frey. p. 315, pl. 58, f. 3; Cuv. and Val. 11, p. 239, vi, p. 505; 
Richards. Ich. China, p. 234. 

Diacope vitta, Temm. and Schleg. Fauna Japon. p. 18, t. 6, fig. 1. 
Mesoprion enneacanthus, Bleeker, Pere. p. 40 (D. +°;): Giinther, Catal. i, p. 209. 
Mesoprion phaiotceeniatus, Bleeker, Pere. p. 43. 
Mesoprion vitta, Bleeker, Pere. p. 44; Gunther, Catal.i, p. 207; Kner, Novara Fische, p. 37. 
Mesoprion ophuysenii, Bleeker, Sumatra, p. 74. 
LInutjanus vitta, Bleeker, Ternate, p. 233 and Lutjani, p. 25. 

B. vii, D. 22, P. 16, V. 1/5, A. 8, C. 17, L. 1. 50, L. vr. $879, LL. tr. 8/12. 

Length of head from 2/7 to 3/11, of caudal 1/6, height of body 2/7 of the total length. Hyes—diameter 
2/7 to 1/4 of length of head, 14 to 14 diameter from end of snout, and 2/3 of a diameter apart. Body somewhat 
compressed, dorsal profile more convex than that of the abdomen, but above the eyes it is somewhat concave, 
Lower jaw slightly the longer: the maxilla reaches to below the first third of the orbit. Suborbital ring of 
bones below the front third of the orbit equalling three-fourths of the diameter of the eye in depth. Vertical 
limb of preopercle with a shallow emargination, its angle slightly rounded but not produced, its lower edge rather 
oblique, it is finely serrated along both limbs, most coarsely so at its angle: opercle with two small and flat 

; * Bloch’s specimen is 8, inches long, and in good preservation at Berlin, it is marked thus by -Valenciennes, Holocentrus 
quinquevittatus, Bl. t. 239; Diacope decemlineata, C.V. 



FAMILY, I—PERCIDA. 47 

points. Sometimes there is a very indistinct interopercular swelling. Teeth—large canines in the premaxillaries, 
an outer row of curved canine-like teeth in either jaw, villiform ones in a triangular spot on the yvomer, which 
patch may be produced posteriorly in the median line, a similar narrow band on the palatines, and in a band 
pointed behind rounded anteriorly on the tongue (in a specimen 11 inches long). J’ims—dorsal spines of moderate 
strength, the fourth being the longest, and equal to two-thirds of the length of the head, from it they gradually 
decrease to the last which is two-thirds as high as the first ray, whilst the soft portion i is slightly lower than 
the third spine : pectoral nearly as long as the head: second anal spine a little the strongest, but not quite so 
long as the third which equals the length of the eye: caudal lunated. Scales—in oblique and sinuous rows above 
the lateral-line as far as the end of the dorsal fin, beyond which as well as below the lateral-line they are 
horizontal. Colowrs—yellowish-red along the back, becoming rosy below the lateral-line: olive stripes follow 
each row of scales above the lateral-line and brilliant yellow ones those below it. ins orange, dorsal, anal, and 
tips of caudal margined with white. Sometimes, but not invariably (especially at Madras), a broad black band 
passes from the eye to above the centre of the caudal fin, and in such specimens the olive stripes in the upper 
third of the body are nearly black. 

Habitat—Seas of India to the Malay Archipelago, and beyond. The specimen figured is 7 inches in 
length. 

27; Lutianus Madras, Plate XIV, fic. 3. 

Lutianus lutianus, Bl. t. 245; Bl. Schn. p. 324; Bleeker, Lutjani, p. 27, and Atl. Ich. Pere. t. xxxvi, f. 3. 
Lutjanus Blochii, Lacép. iv, pp. 178, 210.* 
Mesoprion lutjanus, Cuy. and Val. ii, p. 479; Kner, Novara Fische, p. 37. 
Mesoprion Madras, Cuy. and Val. vii, p. 446; Bleeker, Perc. p. 44; Ginther, Catal. i, p. 200; Day, Fish. 

Malabar, p. 14. 
? Lutjanus rangus, Bleeker, Bali, p. 154, Atl. Ich. Pere. t. xxi, fig. 3, Lutjani, p. 59. 

B. vii, D. ~23, P. 16, V. 1/5, A. 385, C. 17, U. 1. 50, Lr. £8, L. tr. 6/16. 

Length of head 2/7, of caudal 1/6, height of body 1/3 to 2/7 of the total length. Hyes—diameter 1/3 to 
2/7 of length of head, 1 diameter from end of snout, and 2/3 of a diameter apart. The depth of the preorbital 
equals about half the length of the eye: dorsal profile more convex than that of the abdomen. The maxilla 
reaches to below the front third of the orbit. Vertical limb of preopercle not emarginate, its angle slightly pro- 
duced and rounded having an oblique lower limb, the whole being serrated, most ‘coarsely so at its angle: no 
interopercular knob : opercle with two points, the ‘lower most distinct. Teeth—rather large curved canines in 
the upper jaw, and an outer row of curved canine-like teeth in either jaw: villiform ones on the palate either in 
a lanceolate patch or else in a triangular spot prolonged posteriorly in the median line: in a band on the 
palatines, also a patch on the tongue. Hins—dorsal spines moderately strong, increasing in length to the fourth, 
which equals that of the postorbital portion of the head, they subsequently decrease to the last which is rather 
above half the same length: soft portion of the fin rounded, its height bemg equal to one-third of the length of 
its base, and being much lower than the spinous. Pectoral pointed, nearly as long as the head but not reaching 
to above the anal spines: ventral reaches two-thirds of the distance to the anal spines, the second of which is as 
strong as the third but slightly shorter, its length not being quite equal to the diameter of the eye; soft portion 
of the fin as high in front as it is long at its base, its last ray half the height of its first, lower edge of the fn 
straight: caudal emarginate. Scwles—in oblique rows above and horizontal ones below the lateral-line, they 
extend forwards to between the centre of the orbits. Colowrs—roseate, with oblique line above the lateral-line, 
but which to below the first four dorsal spines are sinuous, below the lateral-line the sides and abdomen are 
yellow, with narrow red horizontal bands. One specimen captured December 1869, had a lateral band as seen. 
in L. vitta. 

Bleeker’s figure of L. rangus appears to resemble this fish, but the upper surface of the head is said te 
be scaleless. 

Habitat—F¥rom the Seychelles through the Indian seas to the Malay Archipelago, attaining about a foot 
in length. 

28. Lutianus decussatus, Plate XIV, fig. 4 

Mesoprion decussatus, Cuy. and Val. ii, p. 487; Bleeker, Perc. p. 43; Gtinther, Catal. 1, p. 210:; Kner, 
Novara Fische, p. 34. 

Mesoprion therapon, Day, Proc. Zool. Soc. 1869, p. 514. 
Lutjanus decussatus, Bleeker, Ternate, p. 233, and Lutjani, p. 79. 

B. vii, D. +233, P. 15, V. 1/5, A. 3, C. 17, L. 1. 50-54, L. rv. 858°, L. tr. 6-7/17, Cee. pyl. 3 

Length of head 4/15 to 2/7, of caudal 1/6, height of body 1/3 to 2/7 of the total length. FH. eas Moe 
1/4 to°2/9 ‘of length of head, 13 diameter from end of snout, and nearly 1 apart. Snowt pointed, lips rather 
thick: depth below the orbit to edge of the upper jaw equal to 1 diameter of the eye. The maxilla reaches 

* Lacépede describes his fish, p. 178, as having D. 5%, and the general colour white: the back yellowish, and above the lateral- 
line blue transverse bands, &c., he subsequently, p. 210, considers his fish. identical with Bloch’s. 



48 ACANTHOPTERY GI. 

to below the front edge-of the orbit ; jaws of equal length in front. Vertical limb of preopercle with a shallow 
emargination, having fine:serrations which are lost at the angle: a slight interopercular kmob. ecth—one or 
two large curved canines in the premaxillaries, and an external row of curved canine-like teeth in the upper jaw, 
rather larger ones, less curved and wider apart in the lower jaw: villiform ones in a A-shaped band in the vomer, 
an elongated one on the palatines, but none on the tongue. Hins—third to fifth dorsal spines the longest, nearly 
equal to the length of the postorbital portion of the head and two-fifths the height of the body, posteriorly they 
decrease to the last: soft portion of the fin rounded and lower than the spinous, its longest ray equal to one half 
the length of its base. Pectoral as long as the head behind the anterior nostril, or even longer in some specimens : 
ventral reaches two-thirds of the distance to the anal. Second anal spine the strongest, usually not quite so long 
as the third which equals one diameter and a quarter of the eye in length, its first rays highest, its lower margin 
rounded: caudal forked, upper lobe the longer. Scales—in oblique rows above the lateral-line, and in horizontal 
ones below it: they extend forwards to above the hind edge of the orbit: seven or eight rows across the cheeks. 
Colowrs—whitish, with six longitudinal black bands along the body, and six badly marked short vertical ones in 
its upper ‘third, descending from the base of the dorsal fin, the crossing of these two sets of bands leaves large 
uncovered whitish spots of ground colour; a deep black spot at the root of the caudal fin. A white band across 
the occiput, which is continued on to the preopercle. ins greyish, anal with a white front edge. 

Habitat.—Seas of India to the Malay Archipelago, and beyond. 'The one figured (95 inches long) is from 
the Andamans, where it is a very common species and readily captured with a bait. 

Third group—Priacanthina, 

‘Lower jaw prominent. Cleft of mouth almost vertical. Scales ctenoid, small. Czcal appendages few. 

Genus, 9—Priacantuus, Cuv. and Val. 

Branchiostegals six: pseudobranchice. Body oblong and somewhat elevated. Byes large. Lower jaw 
prominent. Preopercle serrated on both limbs as well as on the angle which is produced into a flattened spine-like 
pot: opercle with a point. Teeth villiforn in the jenvs, vomer, and palate, none on the tongue. A single dorsal fin, 
with vine to ten spines; anal with three. Scales small and ctenoid, eatended on to the snout. 

Geographical distribution—Tropical seas. They do not appear to be very common in India, none 
have been seen by me in the fresh state: Russell does not figure any. Amongst Sir Walter Elliot’s drawings 
named by Jerdon are two of this Genus: the first appears to be P. Blochii: the second termed Priacanthus 
ké-waie has D. 19, A. 8, and is of the same shape but of a much lighter colour: the ventral fin is spotted with 
brown, whilst there are two or more large blackish-brown blotches between the inner rays and the body : the 
length of the longest figure is 44 inches. 

SYNOPSIS OF INDIVIDUAL SPECIES. 
1. Priacanthus Blochii. D. 19, A. 48;. Light lake red, the vertical and ventral fins with a narrow black 

edge. Seas of India to the Malay Archipelago. 

1. Priacanthus Blochii, Plate VIII, fig. 2 g. 2. 

Anthias macrophthalmus, Bl. vi, p. 115, t. 319; Bl. Schn. p. 304. 
Priacanthus Blochii, Bleecker, Nat. Tyds. Ned. Ind. iv, p. 456; Giimther, Catal. 1, p. 218. 

Bevis Daewoo P18. Ve 1/5, Als Cdr 0120) 
Length of head 3/11, of caudal 2/13, height.of body 3/11 of the total length. Hyes—large, in the middle 

of the length of the head, 1/2 a diameter from the end of snout and the same distance from the posterior end of 
the opercle. Lower jaw strongly prominent. The angle of the preopercle provided with a strong spinate 
point, it and the vertical as well as the horizontal edges ef the preopercle serrated: preorbital also serrated along 
both its upper and lower borders. The maxilla reaches to almost below the first third of the orbit. Teeth— 
villiform in the jaws, vomer, and palate. Fins—dorsal spines of moderate strength, increasing in length to the 
last, which however is not quite so long as the rays; the first few are roughened anteriorly. Pectoral short, 
equalling two-fifths of the height of the body: ventral spine serrated on both edges: anal spmes serrated 
anteriorly, the third being the longest: caudal cut square. Colowrs—of a light lake-red, all the vertical as well 

as the ventral fins having a narrow black border. 
Amongst Sir W. Elliot’s drawings is one named Priacanthus? Pasoowa which appears to be this species 

from Madras: it wants however the black edge to the fins, which also is very slightly apparent in Bloch’s 
specimen. Jerdon remarks, (M. J. L. and Se. 1851, p. 181.) “Priacanthus. I possess drawings of apparently 
two species of this genus. The one is entirely of a fine red colour, and was named Pasuwa, Tam. The other is 
reddish above, white on the sides, and the ventral fins spotted with dusky: D. 19, A. 3%, it was named Kewai.” 

Habitat.—Red Sea, East coast of Africa, seas of India, to the Malay Archipelago. The figure is from a 
specimen in the British Museum collection, 84 inches in length. 
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Fourth Group—Apogonina.* 

Form of body more or less elevated and compressed. Opercles mostly denticulated or armed. Cleft of 
mouth oblique or even nearly vertical. One or two dorsal fins. 

Genus, 10—Anmpassis,+ (Comm.) Cw. and Val. 

Chanda, pt. Ham. Buch.: Hamiltonia et Ambassus, Swains.: DBogoda, Parambassis, et Pseudambassis, 
Bleeker. 

Branchiostegals six: pseudobranchice well developed. Body compressed, more or less diaphanous. Lower limb 
of preopercle with a double serrated edge: opercle without prominent spine. Villiform teeth on jaws, vomer, and 
palate, sometimes on the tongue: canines rarely present. Two dorsal fins, the first with seven spines, the anal with 
three: a forwardly directed recumbent spine in front of the base of the dorsal fin. Scales cycloid, of moderate or 
small size, frequently deciduous. Lateral-line complete, interrupted, incomplete or absent. 

Geographical distribution—From the Red Sea, and Hast coast of Africa, through the seas of India and 
Malay Archipelago to North Australia and even beyond. Some are exclusively found in fresh water. 

Uses.—Although this genus consists of little bony fishes, which rarely exceed six inches in length, and 
are generally far less, still they have their economic uses. The poorer classes eat them, they are extensively 
consumed by the larger fishes, forming much of their sustenance during the dry months of the year, whilst owing 
to their formation they are easily dried without the employment of salt. Buchanan observes of his genus 
Chonda, which is mostly composed of species of Ambassis, that they ‘‘are very small, and of little value, although 
in many places abundant and used in considerable quantities : but as food they are insipid, and filled with small 
bones, for which defect their size does not compensate.’ Cantor remarks that the “species of Apogon and 
Cha ae are of little value as articles of food. At Pinang, they, as well as numerous other small fishes, the daily 
residue of the market, are used as manure.’ 

Some difficulty exists in ascertaining the synoctan of this genus to which a specimen belongs, and for the 
following reasons. The comparative length of the second or third dorsal spine to that of the body often differs 
in accordance with the size of the specimen: and local variations on this point seem to exist. The number of 
the soft rays is not constant. Scales are distinctly apparent in the adult of species in which they are hardly 
visible in the very young. The lateral-line is subject to variation. Colours likewise are not constant, but the 
character least subject to change appears to be the serrations on the sub- and inter-opercles, the preorbital, and 
around the orbit, but those on the vertical border of the preopercle are inconstant in some species. 

SYNOPSIS OF SPECIES. 

1. Ambassis nama. D. 7/rp447, A- x57. Blunt serrations along horizontal limb of preopercle and on pre- 
orbital. Large curved canines in lower jaw. Yellowish-olive with a dark shoulder mark. Fresh waters of India, 
Assam,and Burma. 

2. Ambassis ranga. D.7/ rs445, A. ra5aq, Li. rv. 60-70. Vertical limb of preopercle serrated or entire, 
both edges of its lower limb and preorbital serrated. Golden with vertical bands and black margins to the fins 
in the young. Fresh waters of India Me Burma. 

3. Ambassis baculis. D. 7/pz, A. 8;, L. vr. 80. Double lower edge of the preopercle serrated, also the 
preorbital and upper edge of the orbit. No canines. Yellowish-olive with a golden occipital spot. Fresh 
waters of Bengal to the Punjab and Orissa. 

4, Ambassis Thomassi. D. 7/yp4yq, A. 52pm, U. 1. 35-41. Vertical limb and double lower edge of pre- 
opercle and posterior half of interopercle serrated : preorbital also serrated. Silvery, spotted. Malabar coast in 
fresh water. 

5. Ambassis Commersonti. D. 7/z544, A. 735, L. 1. 30-83. Double lower edge of preopercle 
serrated, interopercle entire : Deu also serrated. Silvery. Seas of India. 

6. Ambassis nalua. D. 7/zp54y4, A. 535, L. 1. 26-27. Double lower edge of preopercle and posterior half 
of interopercle serrated : preorbital also serrated. Silvery. Fresh waters of Tndia near the coast. 

7. Ambassis interrupta. D. 7/z54rz, A. > 4x, LU. 1. 28. Double lower edge of preopercle serrated : inter- 
opercle with a few denticulations at its angle: preorbital serrated. Second dorsal spine high. Lateral line in- 
‘terrupted. A dark band along either caudal lobe. Andamans to the Malay Archipelago. 

8. Ambassis Dayi. D. 7/r545, A. 3, L. 1. 30. Snout pointed. Vertical limb of preopercle minutely 
serrated : its double lower border more coarsely so, also the posterior half of the interopercle and the preorbital. 
Malabar. 

* Bleeker places the Ambassmi or Bogodini distinct from this group of Apogonini: Klunzinger has a Family Ambassoidei with 
a group of Apogonint, which together equal the above “ fourth group.” 

{+ Gu-nas-si, Mugh. 
t Bleeker’s genera of his Bocoprni are as follows :— 
1. Ambassis. Preorbital serrated : teeth small : scales 30-46 : dorsal and anal rays, 8-11. 
2. Parombassis. Preorbital serrated: outer row of teeth in premaxillary enlarged, rather widely separated, and almost de- 

veloping canines : scales of medium or small size: dorsal and anal rays 9-11. 
3. Pseudambassis. Strong teeth in premaxillary, dorsal fin 12-14 rays, anal 14-17. 
4. Bogoda. Preorbitalentire. Strong teeth in jaws, but more obtuse and conical, with a slight outward direction: dorsal and 

anal fins many rayed : scales small. 
H 
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9. Ambassis gymnocephalus. D. 7/53, A. 745, L. 1. 27-29. Double lower edge of preopercle serrated ; 
interopercle entire: preorbital serrated : two rows of scales on suborbitals. Lateral-line interrupted. Silvery, 
with a burnished lateral band. Seas of ore nuoeinclengs estuaries and rivers. 

10. Ambassis wrotenia. D. 7/z45, A. gS5, L. “1, 27-28. Double lower edge of preopercle serrated : 
interopercle entire: preorbital serrated : one row of scales on the suborbitals. Lateral-line entire. Silvery, with 
a burnished lateral band. Seychelles, Andamans, to the Malay Ar chipelago. 

Amongst the preceding 10 Indian species, the interopercle is serrated in A. Thomassi, L. 1. 35-41; A. 
nalua, L. 1. 27-28 ; A. interrupta, L. 1. 28 and an interrupted lateral-line, and A. Dayi, L. 1-80. The six which 
have the interopercle entire are, A. nama with curved canines: A. ranga, L. 1. 60-70: A. baculis, L. 1. 80: A 
Commersonii, L. 1. 30-33: A. gymnocephalus, L. 1. 27-29, and an interrupted lateral-line, and A. wrotenia, L. 1. 28. 

1. Ambassis nama, Plate XIV, fig. 5. 

Chanda nama, Ham. Buch. Fish. Ganges, pp. 109, 371, pl. 39, f. 37. 
Chanda phula et bogoda, Ham. Buch. 1. ec. pp. 111, 371. 
Ambassis nama, phula et bogoda, Cuy. and Val. 11, pp. 185, 186, 187; Day, Proc. Zool. Soc. 1869, p. 298 
Ambassis oblonga, Cuy. and Val. 1, p. 185; Giinther, Catal. 1, p. 228. 
? Ambassis Indica, McClell. Cal. Journ. Nat. Hist. i, p. 585. 
Bogoda nama, Bleeker, Beng. en Hind. p. 89 
Ambassis bogoda, Giinther, Catal. i, p. 228. 
Mucknee and Ched-du-ah, Eran ‘Son-dah, Assam.: Pud-dw and Put-to-lah, Sind.: Ak-ku-rati, Tel. : 

Buck-ra and Pom-pi-ah, N. W. Prov.: Cart-kana and Goa-chappi, Ooriah. 

B. vi, D. 7 | sgt, P. 13, V. 1/5, A. sq2a7, C. 17. 

Length of head 1/4 to 2/9, of caudal 1/4 to 2/9, height of body from 4/11 to 1/3 of the total length. 
Hyes—diameter about 1/3 of length of head, 2/3 to 3/4 of a diameter from end of snout, and also apart. Body 
compressed, the dorsal and abdominal profiles equally convex, a considerable rise from the occiput to the base of 
the first dorsal fin. Lower jaw much longer than the upper. The maxilla reaches to below the anterior third 
of the orbit. Preorbital with three denticulations along its posterior-superior margin: also a denticulation 
behind them at the middle of the front edge of the orbit, and another at its posterior-superior angle. Vertical 
limb of preopercle entire, except near its angle, where there are two or three denticulations which become 
blunted with age: the double border, very slightly denticulated at its lower edge in the young, often entire. 
Sub- and inter-opercles entire. 'eeth—two or three large and crooked canines directed forwards on either side 
of the symphysis of the lower jaw: an outer and an inner enlarged row in both jaws: fine ones on the vomer 
and palatines. Hins—dorsal spines of moderate strength, a recumbent one anterior to the fin, the second spe 
the longest (in a few specimens the third) and equal in length to the head behind the anterior edge or middle of 
the eye, or to about half the height of the body below it, the seventh dorsal spine somewhat longer than the sixth : 
the spine of the second dorsal as long as the first ray, the rays gradually decrease in height : ventral reaches a 
little beyond the anus but not so far as the anal fin: the third anal spine the longest and strongest equalling the 
height of the longest in the dorsal fin: caudal deeply forked, the lobes of equal length. _ Scales—-minute, 
scarcely visible on the head ; in young specimens captured from stagnant pieces of water, the mucous often causes 
the scales to be overlooked. Lateral-line—is always indistinct, tu some peeyeonacity it is entire, in Une it ceases 
after proceeding a short way, or it may even be absent. 
olive covered all over with minute black dots which on the shouldck are collected into an 1 oblong pace having 
its longest diameter vertical: summit of the head and top of the eyes black. Fins orange, the upper half of the 
first dorsal deep black: a dark upper edge to the second dorsal: caudal dark with a light outer margin: anal 
with a black mark over the bases of the spines. In some specimens taken at Hurdah, in Bombay, the caudal 
was black tipped. 

This fish shows considerable local variations, which have caused its being described under more than one 
name. Buchanan observed of the phula, that it is “devoid of scales,” “strongly resembles the nama, but 
seldom exceeds two inches,” “ nor indeed, except in the number of the rays which support the fins, is there any 
considerable difference between the two species.” In nama, D. 7/p,, A. 3%: im phula, D. 7/5, A. 335, are the 
numbers he records. 

As regards the bogoda, he observes it has 16 soft rays in the dorsal and 17 in the anal fin, and “a long 
transparent body devoid of scales,” “but that it differs in nothing remarkable from the two former (nama 
and phula) except in the number of soft rays contained in the back and vent fins, and in that contained in the 
pectorals, each of which has twelve.” 

Amongst Buchanan’s MSS. drawings in Calcutta, is one 1,% inches long, termed Centropomus 
phulchanda, which his notes show to be the phula, and a second 2.8, inches long of the bogoda. 

Having brought together upwards of thirty specimens from different localities of India and Burma, I find 
that this species is subject to variation, but some points remain the same in all. Although the comparative 
length of the longest dorsal spine varies, it retains its proportion to the third of the anal, which appears to be 
invariably the longest in that fin: the last dorsal and anal Haye are divided % their bases, (counting each as 1) 
and the following ‘numbers exist in my specimens, D. 7/73-f5a¢-27 A. te25 3°57 certainly the most common is 
D. 7/p5, A. 35: ‘but of course if we count the last dorsal and anal rays divided to their bases as two, which 
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Buchanan frequently did, it would cause my figures to stand thus D. 77,347-25; A: aeap2azae: =I Cuy. and 
Val. itis observed that the A. oblonga has D. 7/>;, A. 33;, and the black dots and the shoulder mark appear to 
have been absent, but these dots often disappear in specimens which have been long kept, that on the base of the 
anal is generally first lost, and subsequently the others. The variation in the number of rays has been already 
referred to. McClelland observes A. Indica has D. 38; an evident misprint; he also mentions the depth of the 
body equal to its length. 

Habitat—Throughout the fresh waters of India, Assam, and Burma, attaining three or four inches in 
length. 

2. Ambassis ranga, Plate XIV, fig. 6. 

Chanda ranga, Ham. Buch. Fish. Ganges, pp. 113, 371, pL46,4- 38. 
Chanda lala, Ham. Buch. 1. c. pp. 114, 371, pl. 29. 39; Bleeker, Beng. en Hind. p. 88, and Verh. Bat. 

Gen. xxv, t.1,f 1. 
Ambassis ranga et lala, Cuy. and Val. u, pp. 183, 184. 
Ambassis Barlovi,* Sykes, Fishes of Dukhun. Trans. Zool. Soe. i, p. 350, pl. 60, f. 1. 
Ambassis alta, Cuv. and Val. ii, p. 183; Giinther, Catal. i, p. 227. 
Ambassis lala, McClelland, Cal. Journ. Nat. Hist. v, p. 150, t. 4, fig. 1. 
Ambassis lala, Blyth. Proc. Asi. Soc. Beng. 1860, p. 138. 
Chandee, Beng. and N.W. Proy.: Pee-dah, Sind.: Laal-chandee, Ooriah. 

B. vi, D: 7/,335, P. 11, V. 1/5, A. aa8iq, C. 17, Li r. 60-70, L. tr. 13/—. 

In the adult, length of head 4/13 to 1/4, of caudal 1/4 to 2/9, height of body 2/5 to 3/7 of the total 
length. Hyes—diameter 2/5 of length of head, 1/2 a diameter from end of snout, and 3/4 of a diameter apart. 
Dorsal and abdominal profiles both very convex, but the profile over the eyes is slightly concave. The maxilla 
reaches to below the middle of the orbit. Vertical limb of preopercle sometimes entire, more commonly finely 
serrated, but in some specimens, especially on the Bombay side of India, and in Burma, rather coarsely so: the 
double margin of horizontal limb of the preopercle serrated : sub- and inter-opercles entire. Preorbital with about 
six denticulations on its inferior edge, and a strong one on its anterior superior angle directed towards the eye 
and about five more along the upper edge of that bone. Another spine at the middle of the posterior edge of 
the orbit, with five more, but decreasing in size along its upper half. eeth—villiform in the jaws, vomer, and 
palate, none on the tongue. ’ims—second spine of the dorsal equals the distance from the middle of the orbit 
to the posterior end of the head, and is generally as long although sometimes shorter than the third: the 
ventral almost reaches to the commencement of the anal: second anal spine of equal strength but slightly 
shorter than the third which equals two-fifths of the height of the body above it: caudal deeply forked. In 
Burma the second anal spine is comparatively shorter than in Indian specimens. Colowrs—olive, having a dark 
mark composed of spots on the shoulder, being the remains of a band present in the young. The margins of 
the vertical fins are usually somewhat dark. 

In the young, termed by Buchanan lala, the fish is of a bright yellow or orange colour, with four or five 
dark vertical bands which are formed of fine black dots. The first dorsal is nearly black, the second and the 
anal as well as occasionally the ventral have deep black edges. Buchanan mentions yellow spots as sometimes 
present. 

This species appears to be subject to greater variations in accordance with age than is seen in any other 
species of Ambassis. In examining the highest dorsal spine in comparison with the length of the fish, in § 
specimens, I found it to be as follows : 

inches. inch. inches. 
No. 1, totallength 1,2, : of body 1 : height of dorsal spine 3/10 or 33 in the length of the 

body excluding the caudal fin. 

No: 2 ” ” Ls ” 135: ” ” ” 3/10 ” 3g ” ” 

No. 30S Ps 135 e NO a 5 OO 5 WE ms a = 

No. 4 ” ” his ” 13 : ” ” ” 3/10 ” 1/4 ” ” ; 

Lie: 5 ” ” oo, ” Ly: ” ” ” 4/10 ” ire. ” ”? 2”? 

Ne: g ” ” Si ” 5 : ” ” ” a0 23 tie 22 2 2 
0. ” ” 10 ” : ry ” ” ” iH ” ” 7° 

No. 8 9) ” < : ” 2.8, : - ” ” 9/20 ” 1/5 2 2 7 

Irrespective of the above, demonstrating how the average proportional length of the dorsal spines to that 
of the body decreases with age, it is remarkable that in all under 13 inches in length the second anal spine is 
the longest: as their size increases the second and third become of equal length: but in the adult the third is 
almost invariably the longer. 

Hobitat.—Throughout India and Burma, to a few inches in length. 

3. Ambassis baculis, Plate XV, fig. 1. 

Chanda baculis, Ham. Buch. Fish. Ganges, pp. 112, 371. 
Ambassis baculis, Cuy. and Val. ii, p. 187. 

* I find on Sykes’ original drawing, Gandreechee, given as the native name of this species, and Chanda ranga, Buch. for 
which Ambassis Barlowii was subsequently substituted. 

H 2 
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Ambassis notatus, Blyth, Proc. Asi. Soc. of Beng. 1860, p. 138. 
Kung-gi, Punj.: Nga-koun-ma, or Nga-zin-zat, Burm. 

B. vi, D. 725, P. 12, V. 1/5, A. 33;, C. 17, L. r. 80. 

Length of head 1/4, of caudal 1/4, height of body 1/3 of the total length. Hyes—diameter 1/3 of 
length of head, 1/2 to 2/3 of a diameter from end of snout, and also apart. Body compressed: lower jaw 
rather shorter than the upper. The maxilla reaches to below the first third of the orbit. Preorbital Strongly 
serrated along its lower edge and having a sharp spine directed towards the orbit at its anterior- -superior angle 

followed by several more along its upper edge. The whole of the upper edge of the orbit serrated. Vertical 
limb of preopercle entire, the whole of the lower edge of the horizontal limb stronely serrated, and a few 
serrations near the angle of its upper edge: sub- and inter -opercles entire. eeth—villiform in jaws, vomer, 
and palate. Fins—second spine of the first dorsal fin the highest and equal to the length of the head 
behind the hind edge of the orbit, and rather more than half ‘the height of the body below it; the seventh 
spine rather longer than the sixth. Ventral reaches three- quarters of the distance to the anal. Third anal 
spine slightly the longest : caudal forked, lower lobe slightly the longer. Lateral-line—complete, it becomes 
straight opposite the first-third of the second dorsal fin. Colours—yellowish-olive : a golden spot on the occiput : 
black along the top of the first dorsal fin: second dorsal and anal darkest externally : front of each anal ray 
blackish: caudal dark along its base and also with blackish tips to each lobe. 

Buchanan observes that it has “the body short and transparent, and devoid of scales and with a yellow 
mark on the nape.” It is said to resemble the bogoda in colour, and the ranga in shape. <A figure of it exists 
amongst his MSS. drawings 1,3; inches in length and marked Centropomus i ? bahrul. 

The Ambassis baculis principally differs from the A. nama in its form being higher, its lower jaw the 
shorter and not crooked to one side, its vertical limb of the preopercle being strongly serrated, and its possessing 
no canine or enlarged teeth in its jaws. 

Habitat—F resh waters of Orissa, Bengal, and as far north as the Punjab: also in Burma. The figure is 
taken from a specimen 1,3, inches in length, captur ed at Lahore. 

4, Ambassis Thomassi, Plate XV, fig. 2. 

Day, Proc. Zool. Soe. 1870, p. 369. 
Mullu-chert, Mal.: Mullu-tharu, Tel. : Mullu-jubbu, Canarese. 

B. vi, D: 7/rotra, P. 15, V. 1/5, A. 535, C. 15, LL. 1. 385-41, UL. tr. 7/17. 

Length of head 3} to 2/7, of caudal 4/17 to 1/4, height of body 1/4 to 1/3 of the total length. Hyes— 
diameter from 1/3 to 3i of length of head, 3/4 of a diameter from end of snout, and 1/2 a diameter apart. 
The younger specimens are rather more oval than the adults: lower jaw the longer : a slight concavity. over 
the orbits, owing to a rise from the nape to the base of the dorsal fin. The maxilla reaches to below the middle 
of the orbit. Vertical limb of preopercle finely serrated, its lower double edge more coarsely so especially at 
the angle: posterior half of lower edge of interopercle strongly serrated. Lower edge of preorbital with about 
nine denticulations, sometimes becoming more numerous (up to 15) and smaller with age, and a raised usually 
serrated edge along its upper third, saint sometimes becomes blunted with age. One spme at the posterior- 

‘superior angle of the orbit (becoming bifurcated with age,) and the lower two- thirds of its margin serrated 
(these becoming blunted with age). Yeeth—in villi ands in jaws, vomer, and palate, an outer rather 
enlarged row in both jaws, none on tongue. #'%ms—second dorsal spine strong and nearly as long as the head 
without the snout: the ventral reaches as far as the anal spines: second anal spine equals that of the third and 
half the length of the head: caudal deeply forked. Lateral-line—continuous. Psewdobranchiee—well developed. 
Colowrs—gr -eyish, spotted with silvery, there are also brownish basal spots on many of the scales, more especially 
along the “pack. 

Habitat.—The coasts of Canara as low as Cochin: it is found some distance inland even in elevated 
localities: it attains to at least 6 mches in length. 

5. Ambassis Commersonii, Plate XV, fig. 3. 

? Scieena safgha, Forsk. Desc. Anim. p. 53. 
? Perea safgha, Bl. Schn. p. 86. 
Centropomus ambassis, Lacép. iv, p. 273. 
Ambassis Commersonii, Cuv. and Val, ii, p. 176, pl. 25; Riipp. N. W. Fische, p. 89; Bleeker, Pere. p. 30, 

and Ambassis, p. 95: Giinther, Catal. i, p. 223 ; Day, Fishes of J Malabar, p. 15. 
Ambassis macracanthus, Bleeker, Pere. D. 30; Ginther, Catal. i, p. 227; Pato Fishes of Andamans, 

P. Z. S. 1870, p. 681 (mot synonym.) 

B. vi, D. 7/544, P. 18, V. 1/5, A. 735, ©. 15, L. 1. 30-33, L. tr. 4/9, Vert. 9/15. 

Length of head about 1/4, of caudal 2/9, height of body 3} to 2/7 of the total length. Hyes—diameter 
1/3 to 2/7 of length of head, 1/2 a diameter from end of snout, and also apart. Dorsal and anal profiles about 
equally convex : ‘lower jaw the longer, its cleft very oblique, so that when closed it forms a portion of the 
anterior profile. The maxilla reaches to below the first third of the orbit. Preorbital rather str ongly serrated, 
the serratures being directed downwards and slightly backwards. Vertical limb of preopercle entire, its inferior 
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haying its double edge serrated, two or three coarser teeth being at the angle: lower margin of interopercle 
entire. Two or three small and very blunt denticulations at the posterior superior angle of the orbit and in a 
line between it and the posterior-superior angle of the opercle. eeth—villiform in the jaws, in a single 
‘A-Shaped row in the vomer, and also present on the palatines: tongue usually with a narrow band along its 
centre. 
longest, and equal to the length of the head behind the front margin of the orbit, or even slightly longer: the 
yentral does not extend to the anal: second anal spine the strongest and nearly as long as the third, which 
almost equals the third of the dorsal: caudal deeply forked, upper lobe usually the longer. Lateral-line—con- 
tinuous. Pseudobranchiee—well developed. Colowrs—silvery, with purplish reflections : a bright silvery line from 
the eye to the caudal fin: interspinous membrane between the second and third dorsal spines dark. 

In examining six specimens of this fish, the following were the proportions of the highest dorsal spine 
as compared with the length of the body. 

No 1, total length pe 5~ inches : 2 Wana candal fin 2; inches: dorsal spine {4 inches or 33 of length of body. 
> 
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The specimens Sa the British Miner miaciccal A. Batjanensis, iBlecker! eee Ali preorbital serrated and. 

not entire as stated in the Catalogue (Vol. 1, p. 225), and otherwise closely resemble this species. 
Habitat—This common species extends from the Red Sea through those of India to North Australia : 

it ascends rivers and estuaries, attaining to six inches in length. 

6. Ambassis nalua, Plate XV, fic. 4. 

Chanda nalua, Ham. Buch. Fish. Ganges, pp. 107, 371, pl. 6, f. 836; Cantor, Catal. p 
Ambassis mauled Cuy. and Val. u1, p. 182; Bleeker, Pere. p- 29 , and Ambassis, p: Be aie Catal. i, 

a5 25. 
Ambassis Commersonii, Kner, Novara Fische, p. 41. 
Kyoung-ma-sah, Burm. 

B. vi, D. 7/zgtaa, P. 15, V. 1/5, A. 535, C. 15, L. 1. 26-28, L. tr. 3/12. 

Length of head 1/4, of caudal 1/4, height of body 2/5 of the total length. Hyes—diameter 2/5 of length 
of head, nearly 1/2 a diameter from end of snout, and 1 apart. A great rise in the dorsal profile from the snout 
to the commencement of the dorsal fin, but with a concavity over the eyes: lower jaw the longer: cleft of 
mouth very oblique. The maxilla reaches to below the middle of the orbit. Preorbital rather strongly serrated 
on both its inferior and superior borders: two short spines directed backwards at the posterior superior angle 
of the orbit. Vertical limb of preopercle entire, except a few serrations just above the angle, its double edge 
on its horizontal border strongly serrated, also the posterior half of the lower border of the interopercle. Teeth— 
yilliform in jaws, vomer, and palate, a narrow band of teeth along the middle of the tongue. Mins—dorsal 
spines strong, the second the longest and equal to the length of the head behind the front edge of the orbit: 
the yentral does not quite reach to the anal: the pectoral extends to above the anal spines, the second and third 
of the latter of the same length, and almost equal to the third of the dorsal fin: caudal deeply forked. Lateral- 
line—continnous. Pseudobranchie—present. Colowrs—silvery, with a burnished lateral band: interspimous 
membrane dark between the second and third dorsal spines: a dark longitudinal band along either caudal lobe. 

Cantor remarks, as observed by M. M. Cuvier and Valenciennes, that this species differs from Lutjanus 
gymnocephalus, Lacép. (syn. Sciwna safgha, Forsk.? Centropomus ambassis, Lacép. Ambassis Commersonii, Cuv. 
and Val.) by its comparatively shorter head, blunter muzzle and greater depth of the body (p. 6). Also in 
this species the interopercle is serrated, whilst it is entire in the Ambassis Commersonii.* 

Habitat—Calcutta in fresh and brackish water: Malabar coast and Andamans to the Malay Archi- 
pelago. 

7. Ambassis interrupta, Plate XV, fig. 5. 

Bleeker, Ceram, ii, p. 696, Atl. Ich. Pere. t. lxx, f. 5, and Ambassis, p. 97: Gimther, Catal. i, p. 226. 
Ambassis macracanthus, Day, Proc. Zool. Soe. 1870, p. 681. 

B. vi, D. 7/z4, P. 18, V-1/5, A. 45, C. 18, L. 1. 28, L. tr. 6/8. 
Length of head 2/7, of caudal 2/7, height of body 2/5 of the total length. Hyes—diameter 2/5 of length 

of head, 1 ie 2 a diameter from end of snout, and 3/4 of a diameter apart. Lower j jaw the longer: cleft of mouth 
oblique. The maxilla reaches to below the front edge of the orbit. Preorbital with both its upper and 
lower edges serrated. Anterior edge of orbit serrated and two spines at its posterior-superior angle. Vertical 
limb of preopercle entire, the double edge of its horizontal limb serrated: interopercle with four denticulations 
at its angle. Teeth—villiform in jaws, vomer and palate. 'ims—second dorsal spine nearly half the length of 
the body in the adult; the ventral does not extend to the anal fin: third anal spine slightly the longest : 

* In some rare cases the posterior inferior angle of the interopercle has 2 or 3 very badly marked serrations in A. Commersonii. 
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caudal forked. Scales—a row along the bases of the dorsal and anal fins: two rows on the suborbitals. Lateral- 
line—interrupted. Colowrs—silvery with a narrow lateral band: second spine of the dorsal bright orange, the 
membrane between it and the third black: a dark longitudinal band along either caudal lobe. 

As in other species of this genus, the comparative length of the highest dorsal spine varies with age, 
and in examining the 5 specimens in the British Museum, I find the following proportions exist. 

Total length 25%, inches: of body 2 inches: highest dorsal spine 7/10 of an inch or nearly 1/3 of length of body. 
is 255 5 : ol 2 5 8 39 ” 8/10 92999 : a ” ” 
” 3 ” 5 ” 2.2, ” : ” ” 8/10 ” ” ” 22 ” ” 

oF. 325 ” : ” 245 ” : ” 9 9/10 2° ” thd 25 ” thd 

3? Catt ’ : ” ” 8/10 ” ” ? 2s ” 22 ” a) ” . ” 9 ’ 

But the comparative length of the same spine in my specimen from the Andamans is still greater : 
Total length 1,8; inches: of body 1,8; inches: highest dorsal spine 38; or nearly 1/2 of body. 

Habitat—Sea at the Andamans and Batavia: the specimen which is figured was taken at the Andamans, 
and is nearly 2 inches in length. 

8. Ambassis Dayi, Plate XV, fic. 7. 

? Ambassis Malabaricus, (C. & V.) Jerdon, Madr. Journ. Lit. & Science, 1849, No. xv, p. 140. 
Ambassis nalua, Day, Fish. Malabar, p. 15, (not H. Buch.) 
Ambassis Dayi, Bleeker, Nat. Verh. d. Holland. Maats. d. Weten. 3de Verz. Deel II, No. 2, 1874, p. 95. 
B. vi, Dz, P. 16, V. 1/5, A. 38, C. 16, L. 1. 30, L. tr. 4/—. 
Length of head 2/7, of caudal about 4/17, height of body 1/3 of the total length. Hyes—diameter 1/4 to 

2/9 of length of head, 3/4 to 1 diameter from end of snout, and also apart. Snout poimted, lower jaw the longer, 
cleft not very oblique. The maxilla reaches to below the middle of the orbit. Preorbital serrated along its lower 
border, and one spine at its anterior-superior angle. Vertical limb of preopercle with some very minute 
serrations in the largest specimen, its lower limb serrated along both edges: mteropercle serrated in its posterior 
half: subopercle entire. One spine at the posterior-superior angle of the orbit. 'eeth—villiform, with a rather 
stronger outer row in the upper jaw. ins—the following is the comparative height of the second dorsal spine 
to that of the body in two specimens :— 

No. 1, total length, 1,5; inches: without caudal fin 1,,5inches: dorsal spine 

” 2, ” ” ” ” ” ” dat5 ” ” ” 0 ” ” As OL ” ” 

The ventral reaches two-thirds of the distance to the base of the anal: the second and third anal spines 
of about equal length even in the young, but the second is the stronger: caudal deeply forked. Lateral-line— 
continuous. Colowrs—silvery glossed with purple, a broad lateral burnished band: interspmous membrane 
between the second and third dorsal spines dark : second dorsal, anal, and caudal stained dark at their edges. 

The serrated interopercle and pointed snout at once show its distinction from A. Commersonii and 
A. nalua. 

This may be Jerdon’s A. Malabaricus (C. V.) of which he observes—‘ Height not a third of its length. 
Fin rays D. 7/7,, A. & de. 5 inches long ;” but as this short definition is equally applicable to three or four other 
species found in Malabar, and the type appears to have been lost, it becomes impossible to be certain. Bleeker 
1.c. observed on this species differing from A. nalua. 

Habitat.—Malahar coast of India, attaining at least 7 inches in length. 

3, Inches or 35 in length of body. 

9. Ambassis gymnocephalus, Plate XV, fig. 6. 

LInutjanus gymnocephalus, Lacép. iii, t. 28, f. 3, and iv, p. 216. 
Priopis argyrozona, (K. & y. H.) Cuv. & Val. vi, p. 503. 
Ambassis Dusswmniert, Cuy. and Val. ii, p. 181, vi, p. 503, and ix, p. 431; Quoy and Gaim. Voy. Astrol. 

Poiss. p. 651, pl. i, f.3; Bleeker, Pere. p. 30; Gimther, Catal. i, p. 225; Day, Fish. Malabar, p. 16; Kner, 
Novara Fische, p. 41. 

Chanda Dusswmiert, Cantor, Catal. p. 6. 
Ambassis Vachelli, Peters, Mon. ber. Preuss. Akad. Wiss. 1868, p. 255, (not Richards.) 
Ambassis gymnocephalus, Bleeker, Ambassis, p. 99. 
Chandee, Ooriah. 
B. vi, D. 7/545, P. 15, V. 1/5; A. 585, C. 17, L. 1. 27-29, L. tr. 3/8. 
Length of head 2/9 to 1/4, of caudal 2/7 to 1/4, height of body 2/7 of the total length. Hyes—diameter 

dependant on age, in the young 2/5, in the adult nearly 1/3 of the length of the head, 1/2 a diameter from the end 
of snout, and also apart. Lower jaw the longer. The maxilla reaches to below the front edge of the orbit. 
Preorbital with six or seven denticulations directed downwards and backwards on anterior-inferior edge, and a 
few serrations on its posterior: the double edge on the inferior limb of the preopercle finely serrated, its vertical 
limb entire. Sub- and inter-opercles entire. Two or three strong spines directed backwards at the posterior- 
superior angle of the orbit, and another rather larger posterior to them, occasionally a small spine on the 
shoulder just before the commencement of the lateral line. Teeth—a single row of fine ones in jaws, vomer, and 
palate : a band along the centre of the tongue. 'ims—dorsal spines strong, the second being nearly or quite as 
high as the third, or in a few cases a littie longer, the longest is generally two-thirds the height of the body below 
it, and the second is very minutely striated on its posterior edge, as is also the spine of the second dorsal, the other 
spines are striated all across: the ventral reaches about two-thirds of the distance to the anal: the third anal 
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spine is longer but not quite so strong as the second, its length equals that of the fourth of the dorsal fin : caudal 
deeply forked, its upper lobe slightly the longer. Scales—two rows on the suborbital ring of bones, the lower of 
which is much the deeper. Lateral-line—interrupted after about from the eighth to the twelfth scale, in some 
specimens it ceases entirely, Pseudobranchie—well developed. Colowrs—silvery with a bright longitudinal 
lateral band, some brown spots on the upper third of the body in its front half: blackish between its second and 
third dorsal spines, also a black edge to the caudal. 

In examining a large number of these fish the first thing that strikes one’s attention is the variation in the 
length of the second and third dorsal spines, sometimes one, sometimes the other being the longer. Not only 
do they vary between themselves, but likewise as regards their comparative length to that of the remainder of 
the body. The undermentioned specimens are taken at random from upwards of fifty in my collection. 

inches. inch inch. 
1 No. 1. total length 1,5,, exclusive of tail 1: ‘height of dorsal spine 3/10: or 33 in length of body, excluding the 

caudal fin. 
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The foregoing distinctly shows how the comparative length of the dorsal spines to that of the remainder 
of the body decreases with age, and renders it probable that Ambassis Burwensis, Bleeker (Boeroe, p. 396), is very 
closely allied to this species. 

Habitat—Kast coast of Africa, seas of India to the Malay Archipelago and China: it attains at least 
4 inches in length. Although generally captured in the sea or saline backwaters, I obtained a specimen from 
the fresh water in the Cochin State several miles inland. 

10 Ambassis urotenia, Plate XV, fig. 8. 

Bleeker, Amb. and Ceram, p. 257; Giinther, Catal. i, p. 224. 
? Ambassis denticulata, Klunz. Verh. z. b. Ges. in Wien, 1870, p. 719. 

B. vi, D. Z/g4q) P. 13, V. 1/5, A. 4g, C. 18, L. 1. 27-28, L. tr. 3-4/10. 
Length of head 1/4, of caudal 1/4, height of body 4/13 of the total length. Hyes—diameter 2/5 of length of 

head, 1/2 a diameter from end of snout, and 3/4 apart. Lower jaw the longer: cleft of mouth very oblique. The 
maxilla reaches to below the front edge of the orbit. Preorbital with seven sharp teeth along its inferior edge: a 
spine at the posterior-superior angle of the orbit. Vertical limb of preopercle entire except two serrations just above 
its angle: its horizontal double edge serrated, the lower the most coarsely so: sub- and inter-opercles entire. 
Teeth—villiform in jaws, vomer, and palate : a small central band at the root of the tongue. Fins—second spine 
of the dorsal longest and equal to one quarter or two-ninths of the total length, and rather above half the height 
of the body below it: ventral reaches two-thirds of the way to the anal fin: third anal spine usually slightly the 
longest but not equalling the longest of the dorsal. Scales—a single row along the suborbital ring of bones. 
Lateral-line—curves downwards under the middle of the soft dorsal, but in an interrupted or semi-interrupted 
manner. Colowrs—Silvery with a burnished lateral band: the mterspinous membrane between the second and 
third dorsal spines black: a dark longitudinal band along either lobe of the candal. 

Dr. Giinther observes, P.Z.S. 1871, p. 655, that Ambassis miops, Gimther, differs from A. wrotenia, 
Bleeker, by the smaller size of the eye, and by the lateral-line being continuous. The diameter of the eye in 
A. urotenia is equal to the length of the postorbital portion of the head. In A. miops the lateral-line forms a 
distinct and continuous curve from opposite the end of the dorsal fins, whilst there are two rows of scales alone 
the suborbitals. 

Habitat—Seychelles, Andamans, and the Malay Archipelago. It closely resembles the A. gymnocephalus, 
but its lateral-line is entire : it has only one row of scales along the suborbitals and the comparative height of its 
body differs. It appears to be common at the Andamans.* 

* Bogota infuscata. 

Blyth, J.A.S. of Bengal, 1860, p. 139; Day, Proc. Zool. Soc. 1869, p. 515. 
D. 10/75, V- 1/5, A. 3/8, C. 17. 
Preopercle strongly serrated with large teeth at its angle. A spine directed backwards, apparently on the subopercle. A long 

spine on the opercle. Preorbital entire. Lower jaw the longer. Teeth—in jaws villiform. F'ims—second anal spine the longest. 
Scales—none now visible. Colowrs—brownish-black, except the fins, which are of a dirty yellowish white. 

The specimen is half an inch long and in a yery bad condition. The occiput is broken across : in fact it is now too damaged to 
admit of a complete description. One thing is evident, that it does not belong to the genus Ambassis, it may be the fry of a species of 
Priaconthus. For these reasons I refer to it in a note. 

Blyth described it thus : ‘‘a minute species (if adult) ,2- in. long by 14 in. depth, minus the fins: with the tail much less forked 
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Genus, 11—Apoaon, Lacép. 

Amia, Gronovius: Apogonichthys, Bleeker: Monoprion, Poey: Mionorus, Krefft: Archamia, Lepidamia, 
and Glossamia, Gill. 

Branchiostegals seven: pseudobranchie present, usually well developed. Opercle not spinate. Preopercle with 
a double edge, either or both of which may be serrated, crenulated, or entire. Teeth villiform in the jaws, vomer, and 
palatines, without canines: tongue smooth. Two separate dorsal fins, the first with six or seven spines: the anal with 
two. Lateral-line distinct and entire. Scales ctenoid, as a rule large and deciduous, but occasionally they are rather 
small. Ccecal appendages when present few. 

Geographical distribution—From the Red Sea and Hast coast of Africa, through the seas of India and 
Malay Archipelago to Australia, and even beyond. These small fishes are marine, and are numerous in sheltered 
spots as inside harbours, and some have been captured at the mouth or even a short distance up tidal rivers and 
backwaters. In the Indian region they are most numerous off the Sind and Bombay coasts, and Andaman 
islands. 2 

Uses.—Although small, they are eaten fresh, dried, or salted, by the natives of India. 

The fishes of this Genus, after having been primarily divided in accordance with the number of spines in 
the first dorsal fin, have undergone various subdivisions, the most popular of which seems to be as regards their 
colours. The longitudinally or transversely banded ones, those which possess or are deficient in the caudal 
blotch, have been separated on several plans, and although such may possess advantages they appear to be 
counterbalanced by marks sometimes disappearing or perhaps never having existed in the specimen. Conse- 
quently colour will still be omitted from indicating the position of any species, and the number of spines, rays, 
and scales employed for this purpose. It seems also questionable whether any considerable value can be placed 
upon the serrations about the bones of the head, especially of the orbits, as such appear to be more distinct in some 
specimens than in others, and may vary with age. 

SYNOPSIS OF SPECIES. 

1. Apogon nultiteniatus, D. 7/2, A. 2, L. 1.38. Outer edge only of preopercle serrated. Pinkish, with 
' violet lines, along the body: fins scarlet, the vertical ones having black borders. Red Sea, coasts of India. 

2. Apogon kalosoma, D. 7/2, A. 2, L. 1. 35-36. Outer edge only of preopercle serrated. Reddish, witha 
dark band from the snout to the end of the centre of the caudal fin: another above it: a black spot at the base 
of the tail: a dark mark on first dorsal fin, a band along the base of the second dorsal. Seas of India to the 
Malay Archipelago. 

3. Apogon nigricans, D. 7/2, A. 525, L. 1. 25-26. Outer edge of preopercle and shoulder serrated. 
Greyish, with dark vertical bands and spots on the head. Madras. 

4. Apogon frenatus, D. 7/2, A. 2, L. 1. 27-28. Both edges of preopercle serrated, also the lower edge of 
the orbit. Three or four longitudinal bands along the body: a black spot sometimes present at the base of the 
caudal fin: a basal band along both soft dorsal and anal. Seas of India to the Malay Archipelago and beyond. 

5. Apogon teniatus, D. 7/1, A. 2, L. 1. 27. Outer edge of preopercle and shoulder bone serrated. 
Reddish brown: two vertical dark bands anda dark mark at the base of caudal fin. Red Sea to Madras. 

6. Apogon endekatenia, D. 7/3, A. 2, L. 1. 26. Outer edge of preopercle, lower edge of orbit and 
shoulder serrated. A dark median and four or five lateral bands, a dark spot at the base of the caudal fin. Seas 
of India to the Malay Archipelago. 

7. Apogon quadrifasciatus, D. 7/2, A. 2, L. 1. 26. Outer edge of preopercle and lower edge of orbit 
serrated. No median'band: two along either side of the body. Seas of India to the Malay Archipelago. 

8. Apogon fasciatus, D. 7/2, A. 2, L. 1. 25. Outer edge of preopercle and shoulder serrated. Four longi- 
tudinal bands along the body, one along soft dorsal and anal fins. Seas of India to the Malay Archipelago and 
beyond. 

9. Apogon Savayensis, D. 7/+,A.2, L.1.26. Outer edge of preopercle serrated. Olive, with 4 or 5 narrow 
vertical bands on the anterior half of the body: a dark band over the upper half of the free portion of the tail : 
a streak from the eye to the angle of the preopercle: numerous brown spots on the head. Coasts of Africa, 
India, and beyond. 

10. Apogon nigripinnis, D. 7/2, A. 2, L. 1.26. Outer edge of preopercle and shoulder bone serrated. 
Greyish, with vertical bands over the body and free portion of the tail. Neither spots nor streaks on the head. 
Vertical fins black, except the caudal which is yellow, with a dark edge. Seas of India. 

11. Apogon Wassinki, D. 7/3, A.2, L. 1. 25-26. Outer edge of preopercle serrated. Golden, with a 
black head, four white longitudinal bands: fins orange. Andamans to the Malay Archipelago. 

12. Apogon aureus, D. 7/2, A. 2, L. 1. 25-26. Outer edge of preopercle serrated. Pinkish, with a broad 
black band over the free portion of the tail: vertical fins reddish, with a narrow black border. Red Sea, seas 
of India to the Malay Archipelago. 

than in B. nama (B.H.) Bleeker; and of a dusky or infuscated hue, having silvery gill-covers and a greenish silvery stripe on each 
side : fins paler than the body, with a blackish tinge on the anterior half of the first dorsal. 

D. 10—1-10 ?—A. 3-8 ? 
One specimen only from the Mutla. Presented by Major W. S. Sherwill.” 
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13. Apogon bifasciatus, D. 7/2, A. 2, L. 1. 25. Outer edge of preopercle serrated. Grey, with two dark 
vertical bands: a black spot at the root of the caudal: fins dark. Red Sea, through those of India to the Malay 
Archipelago, and beyond. 

14. Apogon glaga, D. 7/4, A. 2, i. 1. 24. Lower limb of preopercle crenulated. Yellowish-green above, 
becoming redder on the abdomen: scales dotted at their edges, with a pearly spot in their centres forming three 
light stripes: a dark interorbital band: upper half of first dorsal and edges of second dorsal and caudal black. 
Seas of India to the Malay ese ae 

15. Apogon auritus, D. 7/1, A. 2, L. 1.23. Preopercle entire. Spotted and marbled with brown: a 
circular black spot on the opercle surr oumalac! by a narrow white ring. Red Sea, through seas of India. 

16. Apogon Ellioti, D. 7/2, A. 2, L. 1.26. Outer edge of preopercle and lower edge of orbit serrated. 
Golden: upper half of first dorsal black, a similar coloured band along the centre of the second dorsal and anal : 
soft dorsal and anal with black edges. ‘East coast of Africa, seas of India to Japan. 

17. Apogon maculosus, D. Yh, A. 2. Brown, with four rows of darker spots along either side: fins 
brown, dotted with black. Seas of India. 

18. Apogon macropterus, D. 6/4, A. +277, L. 1. 22-26. Outer edge of preopercle serrated. White, with 
pinkish reflections: a black spot at the aes oe the tail. Seas of India to the Malay Archipelago. 

19. <Apogon Sangiensis, D. 6/3, A. 2, L. 1. 25. Outer edge of preopercle serrated. Golden tinged 
with red: a wide band from the snout through the eye to a little below the shoulder: a spot on the side of the 
free portion of the tail. Upper half of first dorsal black. Andamans to the Malay Archipelago. 

20. Apogon hyalosoma, D. 6/4, A. 2, L. 1. 24-25. Outer edge of preopercle serrated. Olive, with a 
spot on either side of the tail: fins grey, blackish between the second and third dorsal spines. Seas of India 
to the Malay Archipelago. 

21. “Apogon orbicularis, D. 6/2, A. 2, L.1. 22. Outer edge of preopercle and shoulder bone serrated. 
Oliye-brown, a dark zone round the body from in front of the dorsal fin to behind the ventrals : head with black 
spots: ventrals nearly black. Andamans, to the Malay Archipelago and beyond. 

22. Apogon Ceramensis, D. 6/3, A. 2, L. 1.21. Outer edge of preopercle serrated. Greenish-brown, 
with some dark spots on the head: a dark band from the eye to the root of the caudal fin, where it ends in a 
black spot. Black between the second and third dorsal spines. Nicobars to the Malay Archipelago. 

1. Apogon multiteniatus, Plate XVI, fig. 1 

Apogon multitceeniatus, (Ehren.) Cuy. and Val. ii, p. 159; Klunz. Fische d. Roth. Meeres, Verh. z. b. Ges. 
Wien, 1870, p. 45, (not Bleeker). 

1B}, Sat, ID), i IE, 5}, Whe IY, IN OFC Os Byesteh, 1 tne, aie. 

Leneth of head 3/10, of caudal 2/11, height of body 2/7 of the total length. Hyes—diameter 2/7 of 
length of head, 3/4 of a diameter from end of snout, and 4/5 of a diameter apart. Jaws of about equal length, 
the maxilla reaches to rather behind the middle of the orbit. The outer edge of both the vertical and horizontal 
limbs of the preopercle finely and nearly evenly serrated: shoulder bone and edges of orbit entire: a small 
flat opercular spine. Teeth—villiform in jaws, vomer, and palate. #%ins—dorsal spines stout, the third and 
fourth are the highest, and equal in length to the postorbital portion of the head, or 23 in the height of the 
body; second dorsal nearly two-thirds as high as the body, its upper edge nearly straight: pectoral rounded, 
reaching to above the anal spines: ventral not reaching the anal, the rayed portion of which latter fin equals in 
height that of the second dorsal: caudal slightly emarginate. Lateral-line—tubes very arborescent. Pseudo- 
branchie—well developed. Free portion of tail about as high at its base as it is long. Colowrs—of a slaty tinge 
along the back, becoming reddish on the head, sides, and abdomen: violet lines along the body, narrower than 
the ground colour, between the rows of scales, but which are most apparent after death. Fins, dorsal scarlet, 
black along its base, between the last two spines, and in its upper three-fourths: second dorsal scarlet, with a 
light edge and black tip: caudal scarlet, also with a light edge and black tip: pectoral and ventral scarlet : 
anal as second dorsal. yes scarlet in hein anterior halves, with some black markings. 

Dr. Bleeker haying been good enough to compare my figure of this species with A. Noordzieki, observes 
that it appears to be distinct. The latter has the head more pointed, the profile from the snout to the dorsal a 
little concaye, the rostro-ventral one less concave, and the cleft of the mouth less oblique. 

Habitat —One specimen 5% inches in length was obtained in Madras, April 3rd, 1867: and two more in 
Bombay, April, 1874, one of which latter is figured. This is the species of which Jerdon remarks QM. J. L. and 
Sh Iesil joy IP e Cheilodipterus, a species apparently belonging to this genus was once brought me witnony Ke 
name—its colours were reddish, with longitudinal brown lines, fins bright | pink, edged with blackish. D. 6 
A. 2-8.” A figure exists amongst Sir W. Elliot's drawings. 

2. Apogon kalosoma, Plate XVI, fig. 2 

Bleeker, Banka, p. 448; Giinther, Catal. i, p. 240. 
Lepidomia kalosoma, Gill, Catal. Fish. Nat. Fiat Soe. Phil. 1863, p. 81. 
Amia kalosoma, Bleeker, ‘Apogonini, p. 16. 

B. vu, D. 7/3, P. 15, V. 1/5, A. 2, C. 17, L. 1. 35-36, L. tr. 3/18. 

Length of head 2/7, of caudal 1/5, Leight of body 2/7 of the total length. Hyes—diameter 25 to 25 in 
I 
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the length of head, 1/2 a diameter from end of snout, and also apart. Jaws of about equal length, or the lower 
slightly the longer: the maxilla reaches to below the middle of the orbit. Preopercle haying both its vertical 
and horizontal limbs finely and evenly serrated along their outer edges: no serrations on the shoulder bones. - 
Teeth—villiform in the jaws, vomer, and palate. ims—dorsal spines of moderate strength, the two first short, 
the third and fourth of nearly the same height and equal to half the length of the head, first spine of second 
dorsal two-thirds as high as the rays, and equalling the longest in the first dorsal fin: the pectoral reaches to 
over the anal spines: thé caudal shghtly emarginate. Lateral-line—tubes well developed, with small lateral 
branches. Colowrs—reddish, more especially over the head: a dark band proceeds from aboye the eye and 
passes to the upper edge of the free portion of the tail: a second from the snout goes through the eye to the 
base of the caudal fin where there exists a large black spot, it is subsequently continued along the middle of the 
caudal fin: a third band passes from the lower edge of the eye to the end of the base of the anal fin. Fins 
reddish, the front half of the first dorsal and the upper portion of its last half black, the remainder scarlet. A 
black band along the base of the second dorsal and anal: second dorsal, anal, and caudal, scarlet with black tips. 

Habitat Madras to the Malay Archipelago. The specimen figured was captured at Madras, April 3rd, 
1867. 

3. Apogon nigricans, Plate XVI, fic. 3. 

B. vii, D. 7/3, P. 18, V. 1/5, A. 525, C. 17, L. 1. 25-26, L. tr. 2/7. 

Length of head 33, of caudal 1/4 to 2/9, height of body 3} in the total length. MHyes—diameter 1/3 of 
length of head, 1 diameter from end of snout, and 3/4 of a diameter apart. Dorsal profile more convex than 
that of the abdomen. Lower jaw slightly the longer: the maxilla reaches to below the middle of the orbit. 
Both the vertical and horizontal limbs of the preopercle finely serrated on their outer edges, shoulder also serrated, 
orbit entire. Teeth—yvilliform in jaws, vomer, and palate. F%ins—dorsal spines rather weak, the first two short, 
the third nearly as long as the fourth, which is rather more than half as long as the head. The spine of the 
second dorsal much higher than the third of the first dorsal and the rays much more elevated than the spine, 
being equal to 4/5 of the height of the body : pectoral and ventral both reach as far as the anal, the spine of 
which is half as high as the body, and the rays as long as those of the dorsal: caudal notched. Free portion 
of tail longer than it is high at its base. Lateral-line—nearly straight, tubes laterally expanded at their bases. 
Colowrs—ereyish shot with yellow, several badly marked vertical dark bands narrower than the ground colour 
exist on the body and over the free portion of the tail. Head covered with dark brown spots, some of which havea 
light centre: opercles with purplish reflections : no streaks on the jaws or head. The whole of the body finely 
spotted with brown. Vertical fins black : pectoral with a dark base. 

Habitat.—Madras. 

4. Apogon frenatus, Plate XVI, fig. 4. 

Val. Nouv. Ann. Mus. Hist. Nat. 1832, p. 57, pl. iv, f. 4: Bleeker, Amboina, p. 25, Giimther, Catal. i, 
p. 241, and Fische d. Sudsee, p. 19, pl. xix, f. A. 

Apogon vittiger, Bennett, Proc. Zool. Soc. 1833, p. 32. 
Apogon melanorhynchos, Bleeker, Amb. and Ceram. p. 255, and 1. c. p. 26 (ex parte.) 
Amia frenata, Bleeker, Atl. Ich. Pere. t. lxiv, fig. 2, and Apogonini, p. 42. 

B. vu,’ D: 7/2, P. 16, V. 1/5, A. 2, C. 17, Hi. 1. 27-28, L. tr. 2/7. 

Length of head 3/10, of caudal 1/5, height of body 2/7 of the total length. Hyes—diameter 1/3 of 
length of head, 1/2 a diameter from end of snout, and 3/4 of a diameter apart. Jaws of about equal 
length. The maxilla reaches to below the last third of the orbit. The outer edge of the vertical and horizontal 
limbs of the preopercle serrated, its intramarginal crest likewise more or less serrated, also some serrations 
along the lower edge of the orbit: none on the shoulder: a small opercular spine. Teeth—villiform in jaws, 
vomer, and palate. #ins—first and second dorsal spines short, the third nearly as long as the fourth which is 
the highest in the fin, and equals the length of the postorbital portion of the head. Pectoral nearly as long as 
the head excluding the snout : the ventral reaches two-thirds of the distance to the anal: caudal notched, upper 
lobe slightly the longer. Lateral-line—with well developed tubes having 4 small enlargement on either side near 
the base of each tube, which becomes arborescent in the adult. Free portion of the tail longer than it is high at 
its commencement. Colowrs—reddish, a dark band passes from the eye to the middle of the caudal fin: a 
narrower one from the upper edge of the orbit to the upper part of the caudal on which it is lost near its base : 
a third from below the eye to the lower portion of the caudal. A black band along the bases of the second 
dorsal and anal: dorsal, caudal, ventral, and anal black tipped. A black spot may be present at the base of the 
caudal fin. 

Some specimens of this last variety were shown to me at the British Museum, as A. quadrifasciatus, but 
they are not identical with Cuv. and Val. species; the type specimen of this latter fish (34 inches long), from 
Pondicherry, has only the free border of the preopercle serrated, its intramarginal crest beimg smooth. 
Two other specimens are marked by Valenciennes as A. quadrifasciatus from Bourbon, and are similar to the 
Pondicherry one. 

Pristiapogon frenatus, (C.V.) Klunz. Fische R. M. Verh. z. b. Ges. Wien, 1870, p. 715, is considered by 
Giinther to be this species; by Bleeker to be Amia or Apogon melanorhynchus, Blkr. (ex parte), being 
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distinguished from A. frenatus by its higher body (3% to 1/4 in the total length) a serrated shoulder bone, a 
smooth intramarginal edge to the preopercle, and a black spot at the base of the caudal fin, &e. 

Habitat.—Mauritius, seas of India to the Malay Archipelago and beyond. 

5. Apogon teniatus, Plate VIII, fic. 4. 

? Apogon teniatus, (Hhrenb.) Cuv. and Val. ii, p. 159; Riipp. Atl. p. 48, and N. W. Fische, p. 87 ; 
Ginther, Catal. i, p. 234. 

Apogon teniatus, Klunz. Fische R. M. Verh. z. b. Ges. Wien, 1870, p. 44. 

B. vu, D. 7/3, P..15, V. 1/5, A. 2, C. 17, L. 1. 27, L. tr. 2/8. 

Length of head 3, of caudal 2/9, height of body 3} in the total length. Hyes—diameter 2/7 of 
length of head, nearly one diameter from end of snout, and 3/4 of a diameter apart. Jaws of equal length: the 
maxilla reaches to below the last third of the eye. The outer edge of both the vertical and horizontal limbs of the 
preopercle, and the shoulder bone serrated ; orbit entire. A flat opercular spine. Teeth—yvilliform in jaws, vomer, 
and palate. Hims—first dorsal spines rather strong, the fourth being the longest and equal to 2} in the height 
of the body: soft dorsal much higher than the spinous, being equal to 3/5 of the height of the body, its upper 
edge as well as the outer one of the anal slightly rounded: last dorsal and anal rays divided to their bases. 
Pectoral as long as the head behind the middle of the eye: ventral slightly longer and reaching the anal : 
caudal forked. Lateral-line—tubes arborescent, most distinctly so anteriorly. Free portion of tail rather 
longer than it is high at its base. Colowrs—reddish-brown shot with gold, having a black band from the bases 
of the first three dorsal spmes to the axil of the pectoral fin: a second from the middle of the second dorsal to 
the commencement of the anal fin: a small black spot near the end of the lateral- line: inner third of 
ventral nearly black: a narrow dark band across the soft dorsal fin. 

This species is evidently closely allied to A. nigricans. 
The British Museum has received a specimen of this fish determined as above by Dr. Klunzinger. In 

Cuy. and Val. it is stated to be brownish, with five longitudinal bands. Dr. Klunzinger considers it a variety 
of bifasciatus, but the difference between the first dorsal fins in the two has led me to rather leave them as 
distinct species. 

Habitat.—Red Sea and Madras, from whence the specimen figured (life size) was obtained. 

6. Apogon endekatenia, Plate XVI, fic. 7. 

Apogon endekatcenia, Bleeker, Banka, p. 449. 
Apogon novemfasciatus, Temm. and Schleg. Fauna Japon. Poiss. p. 2, t. u1, f. 2 
Apogon Schlegeli, Bleeker, Japan, p. 55. 
Apogon fasciatus, Ginther, Catal. i, p. 241; Kame Novara Fische, p. 43; Klunz. Fische R. M. Verh. z. b. 

Ges. Wien, 1870, p. 713. 
Amia endekatenia, Bleeker, Atl. Ich. Pere. t. xxxii, f. 2, and Apogonini, p. 31. 

B. vii, D. 7/2, P. 18, V. 1/5, A. 2, C. 17, L. 1. 26, L. tr. 2/7. 
Length of head 2/7, of caudal 1/5, height of body 2/7 of the total length. Hyes—diameter 2/5 of 

length of head, 1/2 a diameter from end of snout, and also apart. The jaws equal in front: the maxilla reaches 
to below the last third of the orbit. Outer edges only of the vertical and horizontal limbs of the preopercle 
serrated: edges of orbit smooth: shoulder bone serrated. Teeth—villiform in jaws, vomer,and palate. Fins— 
first and second dorsal spines short, the third equal to two-thirds the height of the body below it. Pectoral 
equals the length of the head behind the middle of the eye: the ventral scarcely reaches so far as the anal : 
caudal slightly notched. Lateral-line—tubes distinct, those in the first half of the body with lateral arborescent 
branches. Colowr—of a reddish-brown tinge, with a dark band from the upper edge of the orbit to the end of 
the second dorsal and continued along the upper margin of the free portion of the tail and caudal fin: the 
second passes below it to the base of the upper half of the tail, and then curves downwards: the third from the 
head along the body below the lateral-line to the tail: the fourth along the upper part of the lower jaw through 
the eye to the base of the pectoral fin. Sometimes intermediate, narrower and short dark bands are present 
between those described. A black spot at the base of the tail. First dorsal fin black in its front half, ‘a black 
band along the centre of the second dorsal, a similar one along the base of the anal and continued to its last ray ; 
dorsal, caudal, and anal fins with darkish edges. 

Habitat—From the Red Sea through those of India to the Malay Archipelago and beyond. 

7. Apogon quadrifasciatus. 

Cuy. and Val. ii, p. 153; Bleeker, Perc. p. 28: Cantor, Catal. p. 3; Peters, Wieg. Arch, 1855, p. 234; 
Ginther, Catal. i, p. 239; Kner, Novara Fische, p. 43, 

Amia quadrifasciata, Bleeker, Atl. Ich. Pere. t. lvii; f. 1, and Apogonini, p. 39. 

B. vii, D. 7/3, P. 145 V. 1/5, A. 2, C.17, L. 1. 26, L. tr: 2/6. 

Length of head 33, of caudal 1/5, height of body 33 to 3} in the total length. EByes—diameter 
3% in the length of the head, 3/4 of a diameter from end of “gnarl ‘and also apart. Lower jaw slightly the 
longer : the width of the head equals half its length. The maxilla reaches to below the last third of the orbit. 
Some serrations along the lower edge of the orbit: the shoulder entire. The outer edge of the vertical and 
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horizontal limbs of the preopercle rather strongly serrated, its intramarginal crest entire. Teeth—vyilliform in 
jaws, vomer, and palate. Fins—dorsal spines of moderate strength, the first very short, the second scarcely above 
one-third of the length of the third, which is about the same height as the fourth and fifth, being equal to half 
the height of the body and two-thirds of the rays : soft portion of the fin with its upper edge cut square or slightly 
emarginate. Pectoral as long as the head behind the middle of the eye: the ventral reaches the anal. Second 
anal spine 2/5 of the height of the body: caudal emarginate. Lateral-line—tubes well developed with a basal 
enlargement which in some appears to be slightly arborescent. Oolowrs—a broad brown band passes from the 
snout through the eye and is continued to the end of the caudal fin: another from the upper edge of the eye to 
above the free portion of the tail and continued to the base of the caudal fin. No median band from the eye 
to the base of the dorsal fin. A badly developed basal band along the soft dorsal and another on the anal fin : 
no black spot at the base of the caudal. 

Habitat—Seas of India, to the Malay Archipelago and beyond. 

8. Apogon fasciatus. 

Mullus fasciatus, White, N. S. Wales, p. 268, fig. 1. 
Apogon novemfasciatus, Cuv..and Val. ii, p. 154; Bleeker, Timor, i, p. 163; Peters, Wieg. Arch. 1855, 

p. 234; Kner, Novara Fische, p. 43. 
Apogon Balinensis, Bleeker, Perc. p. 28, and Verh. Bat. Gen. xxii. Bali, p. 5. 
Apogon Aroubiensis, Hombr. and Jacq. Voy. Péle Sud. Poiss. p. 31, pl. i, fig. 1. 
Apogon fasciatus, Quoy and Gaim. Voy. Freye. p. 344; Giimther, Fische d. Sudsee, p. 19, t. xx. fig. 

A and B. 
Amia fasciata, Gill, Proc. Nat. Soc. Phil. 1863; Bleeker, Atl. Ich. t. xlvii, fig. 4, and Apogonini, p. 36. 

B. vii, D. 7/2, P. 13, V. 1/5, A. 2, C.17, L. 1. 25, L. tr. 2/6. 

Length of head 35, of caudal 1/5, height of body 3} to 3% in the totallength. Hyes—diameter 1/3 of length 
of head, 3/4 of a diameter from end of snout, and the same apart. The width of the head equals two-thirds of its 
length: jaws of about equal length. The maxilla reaches to below the hind edge of the orbit. Outer edge of 
preopercle serrated along both limbs, its intramarginal crest entire. Hdges of orbit smooth or sometimes a little 
roughened: shoulder serrated. Teeth—villiform in jaws, vomer, and palate. '%ims—dorsal spines rather stout, 
the first short, the second about half as high as the third which is the longest and equal to two-thirds of the height 
of the body, and nearly as high as the rays: soft portion of the fin with its upper edge oblique. Pectoral as long 
as the head behind the middle of the eye: the ventral does not reach the anal: caudal emarginate. Lateral- 
line—tubes distinct, with arborescent lateral projections. Colowrs—reddish-brown with four lateral longi- 
tudinal bands, the third of which commencing at the snout passes through the eye to the centre of the base of 
the caudal fin, along which it is sometimes continued to its termination, this band is usually edged below by a 
narrow white one commencing at the pupil of the eye. The second and fourth bands may either end at the 
upper and lower edges of the base of the caudal fin, or be continued along it in a converging direction forming 
an arch near the end of the fin. A dark band runs along the first dorsal fin, and is continued as a black band 
along the middle or base of the second dorsal: the anal has also a basal band. 

Habitat.—Seas of India to the Malay Archipelago and beyond. 

9. Apogon Savayensis, Plate XVI, fig. 5. 

Apogon savayensis. Giinther, Proc. Zool. Soc. 1871, p. 656, and Fische Sudsee, p. 21, t. xix, fig. B. 

B vu, D. 7/3, P. 12, V. 1/5, A. 2, C. 17, L. 1.26, Li. tr. 2/6. 

Length of head 34, of caudal 1/5, height of body 31 to 33 in the total length. Hyes—diameter 2/5 of 
length of head, 1/3 of a diameter from end of snout, and 1/2 a diameter apart. The head is very slightly longer 
than high : lower jaw rather the longer. The rise from the snout to the dorsal fin is not considerable. The maxilla 
reaches to below the last fourth of the orbit. Vertical and horizontal limbs of preopercle serrated in their outer 
edges. Shoulder bone crenulated or entire: edges of orbit smooth. eeth—in villiform bands in jaws, vomer, 
and palate. Hims—dorsal spines weak, the first very short, the second short, and the third not so high as the 
fourth, which equals the length of the post-orbital portion of the head and nearly half the height of the body 
below it. The pectoral reaches the anal, as does also the ventral: caudal slightly notched. Lateral-line—tubes 
well developed but rather short and having a slight lateral enlargement, it forms a moderate curve becoming 
straight below the end of the second dorsal. Colowrs—olive, with four or five narrow dark vertical bands from 
the first dorsal and first half of the second dorsal descending to the abdomen: a dark band, three scales wide, 
over the free portion of the tail and only reaching to half a scale below the lateral-line. A black streak from 
the lower edge of the eye to the angle of the preopercle; numerous small brown spots on the head and also on 
the body, more especially above the lateral-line. Fins grey, the anterior half of the first dorsal black: caudal 
with a dark edge externally margined with white. 

Habitat— Coast of Africa, seas of India and beyond, attaining to at least 3 inches in length. 

10. Apogon nigripinnis, Plate XVI, fig. 6. 

Cuv. and Val. ii, p. 152: Temm. and Schleg. Fauna Japon. Poissons, p. 3; Richardson, Ich. China, 
p. 221 (mot Ginther). 
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Amia nigripinnis, Bleecker, Apogonini, p. 64. 

B. vii, D. 7/2, P. 15, V. 1/5, A. 2, ©. 17, L. 1. 26, L. tr. 22/62. 
Length of head 1/3 to 31, of caudal 2/11 to 1/5, height of body 1/3 to 31 in the total length. Hyes— 

diameter 1/3 to 3 in length of head, 1/2 to 2/3 of a diameter from end of snout, and 3/4 of a diameter apart. 
No very considerable rise from the snout to the base of the dorsal fin: snout rather elevated. Lower jaw 
slightly the longer: the maxilla reaches to below the last third or even hind edge of the orbit. Vertical and 
horizontal limbs of preopercle strongly and evenly serrated along their outer edges: shoulder-bone serrated. 
Teeth—yilliform in jaws, vomer, and palate, an outer slightly enlarged row in each jaw. Jims—dorsal spines 
strong, the two first short, and the third not so high as the fourth which equals the length of the postorbital 
portion of the head and half the height of the body below it. The pectoral does not reach the anal, but 
the ventral does: second anal spine 14 diameters of the eye in length: caudal rounded. Lateral-line—very slightly 
curved: tubes distinct, having alow lateral enlargement. Colowrs—greyish, with a dark vertical band from in 
front of the base of the first dorsal which passes backwards and downwards, increasing in width, and is lost 
below the whole length of the pectoral fin: a second goes from the base of the second dorsal to the lateral-line, 
and a third over the free portion of the tail. No black spots or streaks on the head, vertical fins black except the 
caudal, which is yellow and has a dark edge. ; 

Cuy. and Val. type specimen is in excellent preservation in Paris, and identical with the above. 
Habitat.—Madras, where it is common; it grows to at least 3,2; inches in length. The figure is life-size. 

11. Apogon Wassinki. 

Bleeker, Timor, p. 258. 
Apogon chrysotenia ?, Day, Proc. Zool. Soc. 1870, p. 682. 
Amia Wassinki, Bleeker, Apogonini, p. 38. 

B. vii, D. 7/2, P. 14, V.1/5, A. 2, C. 17, L. 1. 25-26, L. tr. 2/7. ; 
Length of head 34 to 33, of caudal 42 to 42, height of body 32 in the total length. Hyes—diameter 2% 

to 23 in the length of head, 1/2 a diameter from the end of snout, and also apart. The width of the head at the 
opercles equals 13 inthe height of the body, the greatest height of the head equals its length excluding the 
snout. Lower jaw slightly the longer, the maxilla reaches to below the middle of the eye. Vertical and 
horizontal limbs of preopercle serrated in their outer edges, other bones of the head and shoulder entire. Teeth— 
villiform bands in jaws, vomer, and palate. Hins—first dorsal spine short, the second half the length of the 
third and fourth, which are the longest, and equal to 1+ in the height of the body, and 1/5 less than the longest 
ray, the spine of the second dorsal is a little shorter than the highest in the first dorsal fin: upper edge of first 
dorsal slightly emarginate. Pectoral 4/5 as long as the body is high. Ventral nearly reaching the anal. Second 
anal spine equal to half the height of the body, the rays similar to those of the soft dorsal. Caudal lobed. Lateral- 
line—makes a gradual curve, tubes well developed and having rather distinct lateral expansions, especially in 
the anterior portion of the body. Colowrs—brilliant golden with a black head. A silvery-white median band 
exists along the top of the head, it divides, one branch proceeding along the back on either side to the 
upper half of the tail: a second goes from above the orbit to the middle of the tail: a third through the orbit 
to the lower half of the tail: and a fourth from the angle of the mouth to below the base of the pectoral. Fins 
orange. 

~ As my largest specimen is only 12 inches in length it is not improbable that it is the young of some 
species which in the more adult stage has another name. It appears to agree with Bleeker’s A. Wassinki, of 
which he procured one specimen 69” in length. : 

This fish is very common amongst the coral-reefs on the Andaman islands. As soon as the water is 
splashed they all crowd into the coral, concealing themselves amongst its sticks, apparently afraid that the 
splash has been occasioned by some large carnivorous fish. 

HAabitat.—Andamans and Nicobars. 

12. Apogon aureus, Plate XVI, fig. 8. 

Ostorhinchus Flewrieu, Lacép. iv, p. 24, ii, t. 32, f. 2. 
Dipterodon hecacanthus, Lacép. iv, pp. 166, 168, iii. t. 30, f. 2. 
Centropomus aureus, Lacép. iv, pp. 253, 273. i = : 
Apogon annularis, Riippell, Atl. p. 48, and N. W. Fische, p. 85; Gimther, Catal. i, p. 289; Klunz. Fisch. 

Roth. M. p. 713. 
Apogon roseipinnis, Cuy. and Val. iii, p. 490, vi, p. 553; Bleeker, Amb. and Ceram. p. 253; Quoy and 

Gaim. Voy. Astrol. Poissons, p. 649, pl. i, f. 5; Peters, Wieg. Arch. 1855, p. 234. 
Apogon aureus, Bleeker, Enum. pise. p. 6. 
Amia aurea, Bleeker, Atl. Ich. Perc. t. lix, f. 1, and Apogonim, p. 48. 
Cul-sillandan, Tam. 

B. vii, D. 7/2, P. 14, V-1/5, A. 2, C. 17, L: 1. 25-26, L. tr. 24/6, Cae. pyl. 4. 
Length of head 2/7, of caudal 2/9, height of body 1/3 to 2/7 of the total length. Hyes—diameter 2/5 to 

27 in length of head, 1/2 a diameter from end of snout, and 3/4 apart. The lower jaw slightly the longer: the 
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maxilla reaches to below the middle of the orbit. Vertical limb of preopercle with its outer edge minutely 
serrated in its upper half, becoming more coarsely so at the angle and along the outer edge of its horizontal 
limb: edges of orbit and shoulder- bone entire. Teeth—villiform, in a single row on yomer and palate. Fins— 
dorsal spines rather slender, the first two short, the third not quite so long as the fourth, which equals half the 
length of the head and nearly half the height of the body below it; soft portion of the fin highest, and cut 
square or even slightly emarginate, especially in large specimens : pectoral reaches to above the anal: ventral reaches 
the anus: caudal emarginate. Lateral-line—tubes distinct, with numerous short lateral branches. Pseudobranchice 
—well developed. Colowrs—body pinkish shot with gold, a rather broad, black band at the root of the caudal 
fin over the free portion of the tail: some minute black spots around the jaws, on the upper portions of the 
opercles, and on the crown of the head. Fins reddish, first dorsal black tipped; ventral spine and outer ray 
black, and a narrow black edge to second dorsal, anal, and caudal. Variety A. roseipinnis has a violet band 
along the base of the anal fin. 

In a female specimen 4 inches long, captured at Madras, January 9th, 1868, a black band passes through 
the eye to the opercle, which also has a vertical band of dots upon it: the ring round the free portion of the 
tail ends one row of scales below the laterai-line. 

Habitat.—Red Sea, Hast coast of Africa, through the seas of India to the Malay Archipelago. Very 
common at Madras up to 5 or 6 inches in length, in June and July they are usually abundant. Specimen 
figured life-size. 

13. Apogon bifasciatus, Plate XVI, fic. 9. 

Ruppell, N. W. Fische, p. 86, t. 22, f. 2; Giinther, Catal. i, p. 288;* Kner, Novara Fische, p. 42; Klunz. 
Fische d. Rothen Meeres, p. 711. 

Apogon trimaculatus, Richardson, Ich. China, p. 221 (not C. V.) 
? Amia teniata, Bleeker, Nat. Verh. d. Holl. Maats. d. Weten. 3de Verz. Deel. ii, No. i, 1874, p. 24, and 

Apogonini, p. 24. 

B. vii, D. 7/2, P. 15, V. 1/5, A. 2, C. 17, L. 1. 25, L. tr. 2/73, Cac. pyl. 3 (4 Kner.) 

Length of head 3} to 2/7, of caudal 2/11, height of body 4/11 in the total length. Hyes—diameter 4/11 
of length of head, 1/3 of a diameter from end of snout, and 2/3 apart. A considerable rise from the snout to 
the dorsal fin. The maxilla reaches to below the posterior third of the orbit. Vertical limb of preopercle finely 
serrated in its outer edge, rather more coarsely so at its angle, becoming very indistinct along the lower limb, 
the imner edge entire. Shoulder-bone serrated in the young, becoming nearly entire im the adult. Teeth— 
villiform im jaws, and in a band on the vomer and palatines. ’ins—dorsal spines strong, the two first short, 
the third and fourth of about the same height and eqnal to two-thirds of the length of the head in the adult 
(proportionately higher in the young), or half the height of the body beneath: the spine of the second dorsal 
strong, and equal to half the length of the head. The pectoral reaches to above the anal spines: caudal 
emarginate in the adult, more rounded in the young. Lateral-line—forms a curve in the first part of its extent, 
which becomes straight opposite the end of the base of the anal fin: the tubes anteriorly are very arborescent 
laterally, but less so in the posterior half of the body. Colowrs—slaty-grey with bronze reflections: a dark 
vertical band from the first half of the dorsal fin passing down the side to below the pectoral fin, and a shorter 
but similar band from the first half of the second dorsal: a black spot at the root of the caudal. Fins, except: 
the pectoral, blackish, or with black edges, due to fine black points, which are also spread over the jaws, head, 
and very finely over the body. 

Habitat.—Red Sea, through the seas of India, to’ the Malay Archipelago and China. Very common at 
Madras up to 6 inches in length. It is very closely allied to A. teniatus, which latter, however, has a much 
lower first dorsal fin. 

14. Apogon glaga, Plate XVI, fig. 10. 

Apogon glaga, Bleeker, Perc. p. 29. 
Apogonichthys glaga, Bleeker, Japan, p. 57, and Atl. Ich. Pere. t. xxxui, fig. 1; Giimther, Catal. i, p. 247. 
Amia glaga, Bleeker, Apogonini, p. 66. 

B. vii, D. 7/2, P. 16, V. 1/5, A. 2, C. 17, L. 1. 24-25, L. tr. 2/7. 

Length of head 2/7, of caudal 1/5, height of body 2/7 of the total length. Hyes—diameter 2/7 of length 
of head, 1/2 a diameter from end of snout, and 1 apart. Lower jaw the longer: the maxilla reaches to below 
the last third of the orbit. Both limbs of preopercle entire, but the outer edge of the horizontal limb somewhat 
crenulated, its outline being sinuous: the other bones of the head entire, except the lower border of the orbit 
which is roughened. Teeth—villiform in the jaws, the outer row in the maxilla rather enlarged, and a few 
canine-like ones in the mandible: those in the yomer and palate in a single row of rather larger-sized ones than 
exist in the jaws. Hims—dorsal spines weak, the first short, the fourth the highest, equal to the length of the 
postorbital portion of the head, and nearly one-fourth higher than the spine of the second dorsal; soft dorsal 
fin considerably higher than the spinous. Pectoral reaches to above the anal spines. Caudal rounded. Lateral- 
line—tubes distinct, having a lateral basal enlargement. Colowrs—yellowish-green superiorly, becoming more 
roseate along the abdomen: a dark band between the hind fourth of the orbits. The approximating edges of 

* Dr. Giinther observes that A. bifasciatus has both the margins of the preopercle strongly serrated, the denticulations on the 
inner ridge being coarse, and gradually becoming more so at the angle: vomerine teeth in a single row. ; 
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the scales having minute black dots, forming horizontal lines, which are most distinct along the back: the 
scales in the second and third rows having a pearly white spot at the base of each. Upper half of the first 
dorsal black: second dorsal and caudal with black edges. A moderately wide band along the middle of the 
second dorsal, which appears to be sometimes spotted with blue. 

Habitat—Madras to 32 inches in length, as far as the Malay Archipelago. 

15. Apogon auritus, Plate XVII, fig. 2. 

Apogon auritus, Cuy. and Val. vii, p. 443; Giinther, Fische d. Sudsee, p. 23. 
Apogon punctulatus, Rippell, N.W. Fische, p. 88, t. xxii, f. 4; Bleeker, Ceram. p. 696. 
Apogonichthys polystigma, Bleeker, Amboina, p. 484, and Ternate, p. 372; Gtinther, Catal. i, p. 246. 
Apogonichthys punctulatus, Bleeker, Arou, p. 36. 
Apogonichthys auritus, Giinther, Catal. i, p. 246; Day, Proc. Zool. Soc. 1870, p. 682. 
Amia polystigma, Bleeker, Apogonini, p. 67. 

B. vu, D. 7/2, P. 12, V. 1/5, A. 725, C. 17, L. 1. 23-24, L. tr. 2/6. 

Length of head 1/3, of caudal 2/9, height of body 2/7 to 1/4 of the total length. Hyes—diameter 1/3 to 2/7 
of the length of head, 1/2 to 1/3 of a diameter from end of snout, and also apart. Jaws of about equal length : 
the maxilla reaches to slightly behind the posterior edge of the orbit. Edges of preopercle, also of the other 
bones of the head and shoulder entire. Yeeth—villiform in the jaws, vomer, and palate. #ims—first dorsal spine 
very short, the third and fourth the highest, equal to the length of the postorbital portion of the head, and 
three-fourths as high as the rayed fin. Pectoral as long as the postorbital portion of the head. Ventral 
reaches two-thirds of the way to the anal, the second spine of which last fin is equal to two-fifths of the height 
of the body. Caudal rounded or cut rather square. Lateral-line—either ceases under the middle of the soft 
dorsal fin, or reappears lower down going direct to the centre of the base of the caudal fin: tubes distinct, 
generally with a basal swelling. Colowrs—body and head spotted and marbled all over with brown. A circular 
black spot on the opercle enclosed by a narrow white ring, which is present even in the fry. _ 

Bleeker observes that he formerly considered this species as identical with A. punctulatus, Riippell— 
A. auritus, C. V. the interrupted lateral lime and the distribution of colours bemg much the same. He now 
divides them, as Ruippell’s fish appears to have a higher bedy, 4 longitudinal yellow bands over the preopercle, and 
only 20 rows of scales. 

Haying examined specimens taken in the Red Sea and elsewhere, I have not found less than 23 scales 
along the lateral-line, and in two specimens from Zanzibar the lateral-line is continuous. 

Specimen from Suez, 14 inches long: height of body 3} in the total length. 
ary ” 15 ” » ¢ ” ” 3t ey) ” ” 

” Andamans, 12 ” 8 ” ” i ” ” ” 

ey Massuah, 14 ” ” ” ” 1/3 ” ” » 

99 ” 12 ” ” : ”» ” a ” ” ” 

9 Andamans, 2 ” mF ” o ee & ” ” 

” Zanzibar, 2355 ” mm 9 ” ” = ” ” ” 

” Andamans, 3 ” » + ” p< 3 ” ” ” 

” Zanzibar, 33 ”? ” : ” bh ‘ = ” bb} ” 

The foregoing measurements lead me to doubt the specific difference between A. auritus from the Red 
Sea, and my species from the Andamans which—=4A. polystigma, Bleeker. 

Habitat—Red Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond. 

16. Apogon Hllioti, Plate XVII, fig. 1. 

Apogon nigripinmis, Jerdon, M. J. L. and Sc. 1851, p. 128, and Giinther, Catal. i, p. 285, and Fische @ 
Sudsee, p. 21, (not Cuy. and Val.) 

B. vii, D. 7/2, P. 15, V. U5, A. 2, C. 16, L. 1. 26, L. tr. 2/63. 
Length of head 3}, of caudal 2/11, height of body 2/7 in the total length. Hyes—diameter 2/7 of length 

of head, 1/2 a diameter from end of snout, and 1 apart. Lower jaw very slightly the longer: the maxilla reaches 
to below the posterior edge of the orbit.* Vertical limb of preopercle entire, or very finely serrated on its lower 
half and outer edge, more distinctly round its angle and on the outer edge of its horizontal limb, there may also 
be a few serrations likewise along its inner angle: lower edge of orbit roughened: shoulder entire. eeth—fine 
in jaws, vomer, and palate. /ims—spinous much lower than the soft dorsal, its third, fourth and fifth spines the 
highest, and equal to two-fifths of that of the body: the second dorsal three-fourths as high as the body, its 
upper edge and also that of the anal being rounded. Pectoral as long as the ventral, which does not reach the 
anal: caudal rounded. Pseudobranchice—present. Free portion of tail rather longer than high at its base. 
Luateral-line—at first arborescent, but posteriorly with a lateral plate-like prolongation on either side of the base 
of each tube. Colowrs—golden, upper surface of head and jaws, also upper portion of opercle with black spots : 

* In examining some immature specimens of this fish in the British Museum, I found that at 1,3, inches in length, the 
diameter of the eye was 2/5 of the length of the head, and the maxilla reached to nearly below its centre. At 2 inches in length, the 
diameter of the eye was 1/3 of the length of the head, and the maxilla reached to below the last third of the orbit. 
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a greyish band along the side, terminating in the young in an indistinct lateral blotch by the side of the free 
portion of the tail. First dorsal white, with its upper half deep black: second dorsal yellow, having a black 
band along its centre, anda black outer edge : anal likewise with a black median band: caudal grey, with a white 
band margined with black, and an external white edge. 

Habitat——Hast coast of Africa, seas of India to China and Japan. Madras two specimens to 4 inches 
in length. Amongst Sir W. Elliot’s drawings is one of this fish named A. nigripiuus by Jerdon. 

17. Apogon maculosus. 

Cuy. and Val. iv, p. 493; Gimther, Catal. 1, p. 236. 

B. vii, D. 7/2, V. 1/5, A. 2. 

Colours—brown, darkest anteriorly, having four rows of brown spots along either side, but none on the 
head. Fins brown, spotted with black. 

Habitat.—This fish is said to have come from the seas of India, from whence M. de Ketlitz, a Russian 
naturalist, brought figures (? specimens), and from whom Cuy. and Val. obtained their information. 

It is stated to attain three inches in length. 

18. Apogon macropterus, Plate XVII, fig. 3. 

(K. and v. H.) Cuy. and Val. ii, pp. 160; Bleeker, Perc. p. 168; Giinther, Catal. 1, p. 244. 
? Apogon Zeylonicus, Cuy. and Val. iii, p. 492; Giinther, Catal. i, p. 282. 
Apogon argenteus, Val. Nouy. Ann. Mus. Hist. Nat. 1832, p. 60. 33 
Apogon fucatus, Cantor, Catal. p. 4; Giinther, Catal. i, p. 244. 
Apogon macropteroides, Bleeker, Banka, p. 724; Giinther, Catal. 1, p. 245; Playfair, Fish. Zanz. p. 20. 
Apogon Bleekeri, Ginther, Catal. i, p. 245. 
Archamia Bleekeri, Gill, Nat. Hist. Soc. Phil. 1868, p. 81. 
Amia macropteroides, Bleeker, Amb. p. 280. 
Apogon notata, Day, Proc. Zool. Soc. 1870, p. 936. 
Anua macroptervs, Bleeker, Ternate, p. 233, Atl. Ich. Perc. t. Ixviii, f. 2, and Apogonini, p. 72. 

B. vii, D. 6/2, P. 13, V. 1/5, A. 15 a@e-az C. 17, L. vr. 22-26 (Cac. pyl. 0, Cantor.). 

Length of head 2/7, of caudal 1/6, height of body 35 to 3% in the total length. Wyes—diameter 2/5 
to 1/3 of length of head, 1/2 of a diameter from end of snout, and also apart. Body rather elongated in 
shape and compressed. Lower jaw slightly the longer. The maxilla reaches to below the middle of the 
orbit. Angle of the preopercle rounded, the outer edge of vertical and horizontal limbs finely serrated, the 
other bones of the head entire. Teeth—viliform in jaws, vomer, and palate. #ins—dorsal spines weak, the 
third the highest and equal im length to the postorbital portion of the head, or behind the middle of the eye. 
The pectoral reaches to above the third or fourth anal ray: caudal forked. Colowrs—whitish, having a pink 
tinge, fins pinkish: a round black spot on the side close to the base of the caudal fin. 

Hahitat—Kast coast of Africa, seas of India to the Malay Archipelago. It does not appear to attain more 
than 3 or 4 inches in length in India, and is very common at Madras. 

19. Apogon Sangiensis, Plate XVII, fig. 4. 

Bleeker, Sangi, p. 375; Giinther, Catal. i, p. 235, and Fische d. Sudsee, p. 20. 
Amia songiensis, Bleeker, Atl. Ich. Pere. t. xli, f. 4, and Apogonini, p. 56. 

B. vii, D. 6/2, P. 18, V. 1/5, A. 925, C. 17, L. 1. 24-25, L. tr. 13/7. 

Length of head 1/3 to 3%, of caudal 4} to 44, height of body 1/3 to 3} im the total length. Hyes— 
diameter 1/3 of length of head, 2/3 of a diameter from end of snout, and also apart. Jaws of about equal length. 
The maxilla reaches to below the middle of the orbit. Outer edge of both vertical and horizontal limbs of pre- 
opercle very finely serrated, orbital edge rough, the other bones of the head and shoulder entire. 'eeth—villi- 
form. Hins—dorsal spines very weak, the third generally the longest and 13 in the height of the body. Ventral 
almost reaches the anal: caudal notched. Lateral-line—tubes distinct, having a lateral basal enlargement. 
Colowrs—golden tinged with red: a wide brown band passes from the snout, through the eye, ending on the 
posterior edge of the opercle, or else in a black spot a little below the shoulder: a round black spot on the side 
of the free portion of the tail close to the base of the caudal fin: a minute black spot on the back, close behind 
the base of the last dorsal ray. Upper half of first dorsal black. The anal fin is said to be sparingly spotted 
with blue in specimens from the Malay Archipelago. 

Habitat— Andamans to the Malay Archipelago. 

20. Apogon byalosoma, Plate XVII, fig. 5. 

Apogon thermatis, Bleeker, Perc. p. 27, (not Cuy. and Val.) - 
Apogon hyalosoma, Bleeker, Singapore, p. 63, and Amboina, iv, p. 329; Giinther, Catal. i, p. 321; Kner, 

Novara Fische, p. 42. 
Amia hyalosoma, Bleeker, Atl. Ich. Pere. xxxi, f. 1, and Apogonini, p. 57. 

B. vii, D. 6/2, P. 12-14, V. 1/5, A. 2, C. 17, L. 1, 24-25, L. tr. 22/82. 
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Length of head 1/3 to 3}, of caudal 1/5, height of body 1/3 of the total length. Hyes—diameter 2/7 to 
33 in length of head, 3/4 of a diameter from end of snout,and 1] apart. Snout rather elevated. Lower jaw slightly 
the longer: the maxilla reaches to below the hind edge of the orbit. Both limbs of preopercle serrated along 
their outer edges, most slightly so on the vertical one: the other bones of the head and shoulder entire. Teeth— 
fine in jaws, vomer, and palate. ims—dorsal spines of moderate strength, the second and third of about the 
same length, and equal to 23 in the height of the body, but not so high as the soft dorsal. Pectoral rather 
longer than the ventral, which latter reaches two-thirds of the distance to the base of the anal fin: soft anal as 
high as the soft dorsal: caudal lobed. Lateral-line—tubes distinct, some haying a slightly arborescent base. 
Colouwrs—olive, with a darkish blotch on the side at the base of the caudal fin: blackish between the second and 
third dorsal spine ; fins grey. 

Habitat—Seas of India and Malay Archipelago, attaining at least six inches in length. 

21. Apogon orbicularis, Plate XVII, fic. 7. 

Apogon orbicularis, (Kuhl. and y. Hass.) Cuy. and Val. ii, p. 155, and vi, p. 495; Quoy and Gaim. Voy. 
Astrol. Poiss. p. 648, pl. i, fig. 4; Bleeker, Amb. & Ceram. p. 254, and Act. Soc. Ned. i, Amboina, p. 28; 
Giinther, Catal. i, p. 233, and Fische d. Sudsee, p. 22, pl. xx, fig. D. 

Amia orbicularis, Bleeker, Ceram. p. 188, and Nat. Verh. Holl. Maats. Weten. 3de Verz. Deel. II, No. i, 
1874, p. 19. 

B. vii, D. 6/35, P. 12, V. 1/5, A. 325, C. 17, L. 1. 24-26, L. tr. 23/7. 

Length of head 2/7, of caudal 1/4, height of body 2/5 of the total length. Hyes—diameter 2% to 23 in the 
length of head, 1/2 to 2/3 of a diameter from the end of snout, and 3/4 of a diameter apart. Lower jaw the 
longer: the maxilla reaches to below the middle of the orbit. The outer edges of both limbs of the preopercle 
serrated, as is also the shoulder-bone, the other bones of the head entire. Teeth—villiform in the jaws, vomer, 
and palate. Fins—second and third dorsal spines slightly higher than the fourth, two-thirds the height of the 
body and in length about equal to the rays in the second dorsal fin. Pectoral as long as the head excluding the 
snout. Ventrals reach the anal fin, the second spine of which last is two-fifths the height of the body, whilst 
the rays are similar to those of the soft dorsal. Caudal forked, its three outer rays on either side rather spinate 
and projecting. Lateral-line—tubes well-developed. Free portion of the tail slightly longer than high at 
its commencement. Colowrs—olive-brown, a dark zone round the body from in front of the first dorsal fin, and 
passing to behind the ventral. Head spotted with black. A cloudy band below the second dorsal fin: free 
portion of the tail with some black spots and blotches, First dorsal with some dark spots: ventral nearly black. 

Habitat—Andamans, Malay Archipelago and beyond. The specimen figured (life-size) is from the 
Andamans. 

22. Apogon Ceramensis, Plate XVII, fic. 6. 

Bleeker, Amb. and Ceram. p. 256; Giinther, Catal. i, p. 235. 
Amia Ceramensis, Bleeker, Atl. Ich. Pere. t. lviii, f. 1, and Apogonini, p. 45. 

B. vii, D. 6/2, P. 14, V. 1/5, A 2, C. 17, L. 1. 23-25, L. tr. 2/7. 

Length of head 3}, of caudal 1/5, height of body 3} in the total length. Hyes—3} diameters in length 
of head, 3/4 of a diameter from end of snout, and 2/3 of a diameter apart. Dorsal profile rather concave over 
the eyes. Upper jaw slightly the longer: the maxilla reaches to below the last third of the orbit. Both limbs 
of the preopercle serrated along their outer edges, the other bones of the head and shoulder entire. Teeth— 
villiform. #ims—third dorsal spine is slightly the highest, and as long as the head behind the middle of the 
eye. The yentral does not reach the anal. Caudal notched. Lateral-line—tubes well developed, having lateral 
basal enlargements. Colowrs—greenish-brown with some dark spots on the head: a narrow blackish-brown 
band passes from the head to the root of the caudal fin, where it ends in a round black blotch: in its anterior 
half it is margined on either side by a bluish-white streak, which gradnally decreases in width: there is a 
brownish blotch on the shoulder. The interspinous membrane between the second and third dorsal spines is 
black. 

Habitat.—Nicobars, from whence Dr. Stoliczka brought the specimen which is figured: it is found in 
the Malay Archipelago.* 

Genus, 12—Curizopiprerus, (Lacép.) Ow. § Val. 

Paramia, Bleeker. 
Branchiostegals seven: pseudobranchice well developed. Opercles spineless ; preopercie with a double edge, both 

* Apogon quinquevittatus. 
Blyth. P. A. S. of Bengal, 1858, p. 272. 
D. 13/10, P. 15, A. 3, V. 5, Lil. 24, L. tr. 3/10. . 
Eyes—diameter 2/5 of the vertical height of the head. Form compressed: mouth small. Fins—pectoral reaching beyond 

the second lateral band: the posterior dorsal and aual fins projecting similarly as far as the base of the tail fin. Colowrs—four vertical 
black bands, a fifth at the base of tail, and the occipital region also of this colour. 

Habitat.—Andamans, about 1 inch in length. Unless some typographical error has occurred, this fish having three anal spines, 
&c., cannot be referred to Apogon. 

EK 
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of which, or the outer only, may be serrated. Villiform teeth in the jaws, vomer, and palate: canines present generally 
im both. jaws and lateral canine-like ones. Two dorsal fins separated by an interspace, the first with six spines; the 
anal with two. Scales ctenoid,* large and deciduous. Lateral-line distinct. 

Geographical distribution—From the Red Sea and Hast coast of Africa, through the seas of India and 
the Malay Archipelago to the Pacific. Along the coasts of India they appear to be most abundant off Sind, 
and in the Andamans and Nicobars. The specimen of this genus recorded from the Coromandel coast of India, 
by Dr. Jerdon, in the ‘Madras Journal Literature and Science’ (1851, No. 39, p. 129) was, as I have already’ 
observed (p. 57), Apogon multitceniatus. ' 

SYNOPSIS OF SPECIES. 

1. Cheilodipterus lineatus, D. 6/2, A. 2, L. 1.26. Silvery-red with from seven to sixteen narrow black 
longitudinal bands, and a dark spot at the base of the caudal fin: first dorsal black between the second and 
third spines. Red Sea, Hast coast of Africa, and Sind. 

2. Cheilodipterus quinquelineatus, D. 6/3, A. 2, Li. 1.25. Similar to the last with five bands. Red Sea, 
Nicobars to the Malay Archipelago. 

1. Cheilodipterus lineatus, Plate XVIII, fig. 8 and 9 (var. Arabicus). 

Perca lineata, Forsk. Desc. Anim. p. 42, No. 43; Riipp. N. W. Fische, p. 89. 
Perca Arabica, Linn. Syst. Nat. p. 1312. 
Cheilodipterus Uineatus, Lacép. in, p. 543, pl. xxiv, fig. 1; Giimther, Catal. i, p. 248; Klunz. Verh. z. b. 

Ges. Wien, 1870, p. 717. 
Centropomus macrodon, Lacép. iv, p. 273. 
Cheilodipterus octovittatus, Cuv. and Val. ii, p. 163; Klunz. Verh. z. b. Ges. Wien, 1870, p. 717. 
Cheilodipterus Arabicus, Cuv. and Val. ii, p. 165, pl. 23. 
Cheilodipterus heptazona, Bleeker, Pere. p. 29. 
Paramia octolineata, Bleeker, Atl. Ich. Perc. t. xxvii, fig. 2, and Apogonini, p. 75. 

B. vu, D. 6/3, P. 18, V. 1/5, A. 2, C. 17, L. 1. 26-27, L. tr. 35/73. 

Length of head nearly 1/3, of caudal 43 to 1/5, height of body 1/4 in the total length. Hyes—diameter 
from 4¢ to 1/4 in length of head, 1 to 1} diameters from end of snout, and 3/4 to 1 diameter apart. The 
maxilla reaches to below the last third of the orbit. Vertical limb of preopercle very finely serrated in its 
outer edge, as is also that of the horizontal limb, where however the serrations are coarser and blunter; the 
other bones of the head entire. T'eeth—canines in both jaws, and lateral canine-like ones. Hims—dorsal spines 
weak, the second and third of the same height and equal to two-thirds of that of the body. Pectoral reaches to 
above the anal spines: ventral two-thirds of the distance to the anal. Caudal forked. Colowrs—silvery-red, 
with horizontal bands along the head and body, the number of which appears to increase with age. In Sind 
some specimens had only seven, others as many as sixteen. One black band commencing above the snout 
proceeds to the base of the first dorsal fin: a second arising on the snout in common with that of the opposite 
side just anterior to the upper one and passes along the back above the lateral-line to the upper side of the 
caudal fin: the third commences on the side of the snout and passes through the eye, from the hind edge of 
which about four bands arise and are continued along the body: there are also generally two more from below 
the eye. <A black spot exists at the base of the caudal fin, which is surrounded by a light edge. Fins red, the 
first dorsal black between the second and third spines. In adults intermediate bands appear between those 
described as existing in the young. 

In the variety (fig. 9) which=C. Arabicus, C.V. it is bright yellow around the caudal blotch. The 
specimen came from Gwadar. 

Habitat—Red. Sea, East coast of Africa, seas of India, Andamans to the Malay Archipelago and 
beyond. 

2. Cheilodipterus quinquelineatus. 

Cuv. and Val. ii, p. 167; Rupp. N. W. Fische, p. 89; Lesson. Zool. Voy. Duperr. ii, p. 237; Bleeker. 
Mol. p. 252; Klunz. Verh. z. b. Ges. Wien, 1870, p. 716. 

Apogon novemstriatus, Rippell, N. W. Fische, p. 85, t. 22, f. 1. 
Chilodipterus quinquelineatus, Giinther, Catal. i, p. 248. 
Paramia quinquelineata, Bleeker, Bouro, p. 147, Atl. Ich. Perc. t. xlvii, fig. 2, and Apogonini, p. 76. 

B. vu, D. 6/4, P. 15, V. 1/5, A. 2, C. 17, L. 1. 25, L. tr. 2/7. 

Length of head about 2/7, of caudal 1/5, height of body 2/9 of the total length. Hyes—diameter 1/3 of 
length of head, 3/4 of a diameter from end of snout, and also apart. Vertical limb of preopercle serrated along 
its outer edge. Teeth—generic. F'ins—dorsal spines weak, second and third of the same height, and about 
equal to half of that of the body. Caudal forked. Colowrs—with a reddish tinge having five black bands 

* Bleeker has separated those species in which (although their dentition is similar) the scales are smaller and cycloid, and’ the 
caudal fin convex instead of emarginate, into a distinct genus, Pseudamia. 
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along the side: and a black spot surrounded by a yellow ocellus at the root of the caudal fin. It otherwise 
resembles the last species, of which it might be considered a variety. 

Fifth -group—Grystina. 

Body oblong or elevated. Opercles entire or variously serrated. Cleft of mouth more or less oblique. 
One or two dorsal fins. 

Genus, 13—Dutus, Cw. and Val. 

Moronophis & Plectroplites, Gill: Paradules, pt. Bleeker. 

Branchiostegals six: pseudobranchic. Eyes of moderate size. Chin moderately prominent. Preopercle 
serrated. Opercle with spines, but destitute of any membranous lobe. Villiform teeth in the jaws, vomer, ond 
palatines, no canines. A single dorsal fin with ten spines, having a deep notch between the two last: anal with three 
spines. Scales ctenoid and of moderate size. 

Geographical distribution —From the Red Sea and Hast coast of Africa through the seas of India to the 
Malay Archipelago and beyond, being found in most intertropical seas, some being said to enter fresh waters.* 

Uses—Owing to their small size, these fishes are of but little economic value. 

SYNOPSIS OF SPECIES. 

1. Dules marginatus, D. +2, A. 8,, Li. 1. 42. An oblique wide greyish band with an outer white margin 
across either caudal lobe: another along the top of the soft dorsal. Seas of India to the Malay Archipelago and 
beyond. 

2. Dules argenteus, D. 725, A. a8, LU. 1. 52. A central black band on caudal fin and two oblique 
yellowish-black ones across either lobe: soft dorsal with a grey band along its upper edge, having a white 
outer margin. Hast coast of Africa, seas of India, to the Malay Archipelago and beyond. 

1. Dules marginatus, Plate XVIII, fig. 1. 

Cuv. and Val. iii, p. 116, pl. 52, and vii, p. 474; D’Urville, Voy. Péle Sud. Poissons, p. 41, pl. iii, f. 3; 
Bleeker, Sumatra, i, p. 573; Giinther, Catal. i, p. 268, and Fische d. Sudsee, p. 24. 

Dules malo, Cuv. and Val. vii, p. 479; D’Urville, 1. c. pl. ii, f. 4; Giimther, Catal. i, p. 270. 
Dules mato, ess. Voy. Coq. Zool. 11, p. 223. 
Dules leuciscus, Jenyns, Voy. Beagle, Fishes, p. 17. 
Kuhlia ciliata, Gill, Nat. Hist. Soc. Phil. 1861, p. 48. 
Moronopsis ciliatus, Bleek. Arch. Néerl. 1872, p. 376, and Atl. Ich. Pere. t. xxxviii,f.1,and 1. c. t. xlvi, f. 2. 
Paradules marginatus, Bleeker, Ceram. p. 257. 

B. vi, D. 29, P. 15, V. 1/5, A. 38, C.17, L. 1. 42, L. tr. 5/8. 

Length of head 2/7, of caudal 1/5, height of body 4/13 of the total length. Hyes—diameter 2/7 of 
length of head, 1 diameter from end of snout and also apart. The maxilla reaches to below the middle of the 
orbit. Preorbital very finely serrated along its lower margin, most distinctly so in the young. Horizontal limb 
of preopercle serrated. Opercle with two spines of which the lower is the longer. eeth—villiform in jaws, 
yomer, and palatines. Fins—dorsal spines moderately strong, the fifth the highest and equal in length to the 
postorbital portion of the head, the tenth is longer than the ninth: third anal spine the longest: caudal 
moderately forked. Colowrs—greyish along the back, becoming silvery-white on the sides and abdomen; a 
greyish band, having a white tip, across the posterior third of the caudal fin: a similar but darker band, 
ae fe white upper edge, along the top of the soft dorsal: the other fins tinged externally with grey and edged 
with white. 

Perca ciliata, (K. y.H.) Cuy. & Val.=Percichthys ciliata, (C.V.) Giinther=this species according to Bleeker. 
Habitat.—Seas of India, to the Malay Archipelago and beyond, attaining at least eight inches in length. 

2. Dules argenteus, Plate XVIII, fig. 2. 

Perca argentea, Bennett, Fish. Ceylon, p. 22, pl. 22. 
Dules teeniwrus, Cuv. and Val. iii, p. 114; Bleeker, Perc. p. 49: Ginther, Catal. i, p. 267; Kner, Novara 

Fische, p. 47. 
? Dules Guamensis, Cuv. and Val. vii, p. 474; D’Urville, 1. ec. p. 42, pl. 3, f. 1; Gunther, Catal. i, p. 269. 
Dules Bennetti, Bleeker, Bengal, p. 86; Peters, Wiegm. Arch. 1855, p. 238; Giinther, Catal. i, p. 270. 
Dules argenteus, Klunzinger, Verh. z. b. Ges. Wien, 1870, p. 730; Giinther, Fische d. Sudsee, p. 25, 

daexxen ten Oe 
Moronopsis teniwrus, (Gill) Bleeker, Arch. Néer. Sc. 1872, p. 374. 
Paradules teniurus, Bleeker, China, p. 139. 

B. vi, D. 5425, P. 15, V. 1/5, A. +84, C. 17, L. 1. 52, L. tr. 6/12. 

Length of head nearly 1/4, of caudal nearly 1/5, height of body 4/15 of the total length. Hyes— 
diameter 2/5 of length of head, 1/2 a diameter from end of snout, and 3/4 of a diameter apart. The maxilla 
reaches to below the first third of the orbit. Preorbital very finely’serrated along its lower edge. Horizontal 

* According to Mr. Garrett’s observations in the Fische d. Sudsee, p. 24, these fishes appear sometimes to prefer fresh water 
to saline. 

K 2 
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limb of preopercle regularly and evenly serrated. Opercle with two spines, the lower somewhat the longer. 
Teeth—villiform in jaws, vomer, and palate. Fins—dorsal spines not very strong, the fifth and sixth the highest, 
and equal to half the length of the head: second anal spine slightly shorter but stronger than the third: caudal 
forked. Colowrs—bluish, becoming silvery-white on the sides and abdomen, soft dorsal greyish-black along its 
upper third and haying a white outer margin: caudal milk-white, with two oblique yellowish-black bands and 
a narrow central black longitudinal one. 

Young—in a specimen 15 inches in length, taken at the Andamans, the colour differs from that of 
the adult ;—body blue, with a narrow black longitudinal band passing from the upper edge of the orbit along 
the back, nearer to the base of the dorsal fin than the lateral-line, and ending in the lower of the two bands 
crossing the upper lobe of the caudal fin: a narrow black band runs along the bases of both dorsal fins, whilst 
each have black tips: the anal has a black mark on the front of its highest portion: caudal with one central 
band, and two oblique ones across either lobe. 

Habitat.—Kast coast of Africa, seas of India to the Malay Archipelago and beyond: it attains six inches 
or more in length. 

Sixth group—Theraponina. 

Branchiostegals six. Opercle spinate: preopercle serrated. Cleft of mouth somewhat oblique. Dorsal 
fin single, but more or less notched: three anal spines. Air-vessel divided by a constriction into an anterior 
and posterior portion. 

Genus, 14—THmrapon,* Cw. 
Pelates, sp. Cuy.t 
Branchiostegals six: pseudobranchic. Hyes of moderate size. Opercle with spines. Preopercle and sometimes 

preorbital serrated. Teeth villiform in both jaws, the outer row being sometimes the larger : deciduous ones on the 
vomer and palatines. Dorsal fin single, but more or less notched, having from eleven to thirteen spines: anal with 
three. Scales of moderate or small size. Air-vessel divided by a constriction. Pyloric appendages few or in 
moderate numbers. 

Geographical distribution—From the Red Sea and East coast of Africa through the seas of India to the 
Malay Archipelago and Australia. These fishes in India are almost strictly marine, but some are occasionally 
found in brackish water within tidal influence; and haying entered during very high tides, or in the monsoon 
season, their return to salt water may be cut off, when they live in the brackish or even fresh water ponds until 
the return of the next spring tide or the succeeding year’s monsoon. The 1’. jarbua is frequently captured in the 
Hooghly as high as Caleutta. 

Uses.—Not esteemed as food, as they are reputed to feed on carrion, but they are eaten by the poorest 
class of natives. 

The colour of these fish is usually silvery, with longitudinal bands, but in some species cross bands are 
present in the immature. This may especially be noticed in the F. quadrilineatus, whilst in the adult the only 
remnant existing of such is the black blotch on the shoulder, which originally formed a portion of the first 
body-band. As might be expected, the serrations and spines about the head vary with age: but it is worthy of 
special notice, that the sub- and inter-opercles may be serrated in some specimens and yet be entire in others, 
and this is most apparent in the 7’. jarbua. The existence of teeth on the vomer and palate appears to be often 
confined to the immature. 

SYNOPSIS OF SPECIES. 

1. Therapon puta, D. 1322, A. 53,, L. 1. 90-100. Large teeth at preopercular angle. Four straight, 
longitudinal blackish-brown bands along the body: a dark blotch on the spinous dorsal, and: two oblique bands 
across either caudal lobe. Seas of India to the Malay Archipelago. 

2. Therapon jarbua, D. 3232, A. 385, L. 1. 80-90. Serrations at preopercular angle strong, but pretty 
even. Three longitudinal, convex, reddish-brown bands along the body: a dark blotch on the spinous dorsal : 
two oblique bands across either caudal lobe. Red Sea, East coast of Africa, seas of India, to the Malay 
Archipelago and beyond. : 

3. Therapon quadrilineatus, D. 422, A. 8, L..1. 70. Serrations at preopercular angle strong, but pretty 
even. Four or five horizontal blackish bands along the body : a black blotch on the spinous dorsal, another on 
the shoulder: no bands on the caudal. Seas of India to the Malay Archipelago and China. 

4. Therapon theraps, D. (947, A. 3, L. 1. 50-55. Evenly serrated on its preopercular angle. Three or 
four horizontal blackish-brown bands along the body: two across either caudal lobe. Hast coast of Africa, seas 
of India to the Malay Archipelago and beyond. 

1. Therapon puta, Plate XVIII, fig. 3. 

Perea keelputa, Russell, Fish. Vizag. ii, p. 19, pl. 126. 
Therapon puta, Cuy. and Val. iii, p. 131, Rég. Anim. Ill. Poissons, pl. xii, fig..2 ; Bleeker, Perc. p. 50. 

* Sabah-za, Mugh. ; 
} Bleeker divides this genus by adopting the following, with reference to their dentition, as subgenera : 

1. Datnia ; teeth in jaws conical, entire, and in many rows. 
2. Pelates; teeth in jaws conical, entire, in 3 rows in the upper and 2 in the lower jaw- 
3. Helotes; teeth in the jaws in many rows, and tricuspidate. 
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Therapon ghebul, (Hhren.) Cuy.and Val. iii, p. 133; Bleeker, Pere. p. 51; Ginther, Catal. i, p. 281; 
Klunz. Verh. z. b. Ges. Wien, 1870, p. 728. 

Therapon trivittatus, Giinther, Catal. i, p. 280; Day, Fish. Malabar, p. 17; Kner, Novara Fische, p. ‘45; 
Bleeker, Therapons, 1872, p. 375. 

Kove keetchan, Tam. (Madras): Keelputa, Tel.: Keetchan, Tam. and Mal. 

‘ B. vi, D. 14:22, P. 15, V.1/5, A. 95, C. 17, L. 1. 90-100, L. tr. 13-14/24, Cae. pyl. 7, Vert..10/13: 
Length of head 1/4 to 43, of candal 1/5, height of body 1/4 in the total length. Hyes—diameter 3% to 3% 

im length of head, 1 diameter from end of snout, and 2/3 of a diameter apart. The maxilla reaches to below the 
anterior edge of the orbit. Preopercle with five or six strong denticulations on its vertical limb, the second 
above the lowest being generally the largest, whilst the two inferior are larger than the superior ones, the 
serrations are also continued along its horizontal limb. Sub- and inter-opercles entire. Opercle with two 
spines, the inferior the longest and strongest, and about equal to the largest of those on the preopercle. 
Shoulder-bone serrated (or crenulated), as is also the one in the axilla but more strongly so. Yeeth—villiform in 
the jaws with an outer enlarged row, rudimentary ones present on the vomer and palate in the young, but lost as 
age advances. HFins—dorsal spines rather slender, the fourth to the sixth about equal and the longest, higher 
than the rays and equal to about 3/5 of the height of the body, from whence they decrease to the last but one, 
the last being a little higher. Pectoral as long as the head behind the middle of the eye. Second anal spine a 
little shorter than the third, which equals from 1/2 to 4/9 the height of the body : caudal emarginate. Colowrs— 
greyish, with three or four longitudinal straight blackish-brown bands: spinous portion of dorsal in its upper 
three quarters blackish between the third or fourth and seventh or eighth spines. Two oblique bands pass 
across the upper caudal lobe, and one, sometimes two, across its lower one. The young are similar to the adult, 
except that they look as if light spots were present along the interspace between the first three horizontal bands, 
giving the appearance of sinuous oblique dark bands. 

Habitat.—Seas of India to the Malay Archipelago.. 

2. Therapon jarbua, Plate XVIII, fig. 4 

Sciena jarbua, Forsk. Desc. Anim. p. 50; Gm.. Linn. p. 1303; Shaw, Zool. iv, p. 541.. 
Holocentrus servus, Bloch, t. 238, f. 1. 
Holocentrus jarbua, Lacép. iv, pp. 348, 355. 
Grammistes servus, Bl. Schn. p. 185. 
Coius trivittatus, Ham. Buch. Fish. Ganges, pp. 92, 370. 
Therapon Timoriensis, Quoy and Gaim. Voy. Uran. Poiss. p. 341. 
Therapon servus, Cuy. and Val. ii, p. 125, and vii, p. 479; Rippell, N. W. Fische, p. 95; Bleeker, Perc.. 

p. 50, and Atl. Ich. Pere. t. xxxiv, f.2; Richards. Ann. and Mag. Nat. Hist. ix, p. 125; Ginther, Catal. i, p. 278, 
and Fische d. Sudsee, p. 26; Day, Fish. Malabar; p. 18; Kner, Novara Fische, p.. 45. 

Pterapon trivittatus, Gray and Hardw. Ind. Zool. (from H. B. Mss.) 
Therapon trivittatus, Cantor. Catal. p. 19. 
Therapon jarbua, Klunzinger, Verh. z. b. Ges. Wien, 1870; p. 729. 
Therapon (Datnia) jarbua, Bleeker, Therapons, 1872, p. 377. 
Palin keetchan, Tam.: Gahnu, Ooriah : Nga-sabasa-sa, ‘ Paddy eating fish,’ Arrac.: Boorgooni and Jeerpye, 

Beng-Chitt. 

B. vi, D. 4932, P. 13, V..1/5, A. 335, C. 17, L. 1. 80-90, L. tr..15/30, Vert.. 10/15. 

Length of head from 3/11 to 1/4, of caudal 1/5, height of body 3} to 33 in the total length. Byes— 
diameter 35 to 1/4 in length of head, 1 diameter from end of snout, and also apart. The maxilla reaches to 
below the first third of the orbit. Preorbital moderately serrated in the last two-thirds of its lower edge. 
Vertical limb of preopercle with from 12 to 14 serrations, the two at its rounded angle being much the strongest, 
along the lower limb are about eight weaker ones. Sub- and inter-opercles with fine serrations at their 
approximating edges, which may or may not be blunted with age, those from the Malabar coast appear to be 
the most strongly serrated. Upper opercular spine small, the lower large and strong, and its length equal to 
about two-thirds of the diameter of the orbit. Shoulder-bone, also the one in the axilla, serrated, very strongly 
so in the young. Teeth—an outer somewhat enlarged row in the jaws, fine ones lkewise generally present on 
the yomer and palatines, more especially in the young. Fins—dorsal spines moderately strong, the third and 
fourth the longest, of about the same height and equal to half that of the body below them: second anal spine 
usually the strongest, and slightly shorter than the third: caudal forked. Colowrs—back bluish-grey, becoming 
white on the abdomen, with a tinge of gold along the cheeks and snout. Three longitudinal reddish-brown 
bands, having a slight convexity downwards, pass along the body: the upper from in front of the dorsal spines 
to the eighth or ninth: the second from the occiput to ‘the end of the soft dorsal having reached the lateral-line 
in its concaye course: the third from the back of the head to the lower opercular spine, and continued in a 
curyed direction to the centre of the caudal fin. Sometimes a fourth band is present along the abdomen. 
Ventral and anal with a yellow tinge along their centres. Dorsal interspimous membrane milk-white, with a 
black mark in its upper two-thirds between the third and sixth spines: a second commences at the eighth 
spine, and is continued along the whole base of the soft dorsal: upper edge of first three dorsal rays tipped 
with black: caudal with two “oblique bands across each lobe: eye yellowish-re ed. 
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Tn the young there are two strong spines at the preopercular angle. 
Dr. Klunzinger, l.c. observes upon /havying only found 10 spines in the first dorsal fin. Dr. Giinther, 

‘Fische d. Sudsee,’ p. 26, in answer to this, remarks that during a London fog he has found 11. Imay complete 
the discussion by stating that in my collection I have specimens representing both numbers. 

Col. Tickell, MS. remarks that this fish is termed the Paddy or rice eater in Arracan, in consequence of 
the young being so frequently found in the inundated rice or paddy-fields. 

Habitat—From the Red Sea and Hast coast of Africa through the seas and estuaries of India to the 
Malay Archipelago and north coast of Australia. It is a common fish, attaimimg 12 or 13 inches in length. 
Hamilton Buchanan left an excellent figure of this fish illustrative of his Coius trivittatus: it is labelled 
Holocentrus katkaya, and was reproduced by General Hardwicke. The species is not uncommon at Calcutta in 
the tidal Hooghly, whilst the 7’. puta, to which Buchanan’s description has been referred, does not appear to 
ascend so high, although I have taken it, along with other marine fishes, in the Sunderbunds. 

3. Therapon quadrilineatus, Plate XVIII, fig. 5. 

Holocentrus quadritineatus, Bloch, t. 238, fig. 2. 
Pristipoma sexlineatum, Quoy and Gaim. Voy. Freye. Poiss. p. 320. 
Therapon quadrilineatus, Cuy. and Val. ii, p. 134; Richards. Ich. China, p. 239; Bleeker, Perc. p. 51; 

Giinther, Catal. i, p. 282; Kner, Novara Fische, p. 46. 
Therapon xanthurus, Cuy. and Val. ii, p. 135. 
Pelates sexlineatus, quadrilineatus, et quinquelineatus, Cuv. and Val. ui, p. 146, pl. 55; Less. Voy. Coq. 11, 

p- 223; Cuy. Reg. An. Illus. Poiss. pl. xu, fig. 1; Griff. An. King. Fish. t. xu, fig. 1. 
Helotes polytcenia, Bleeker, Halmah, p. 53 and Atl. Ich. Pere. t. xxvi, f. 1. 
Therapon Cuvieri, Bleeker, Timor, p. 211; Giimther, Catal. 1, p. 282. 
Therapon sealineatus, Steindach. Fischf. Port Jackson, Sitz. Ak. Wiss. hu, p. 429. 
Therapon (Pelates) quadrilineatus, Bleeker, Therapons, 1872, p. 389. 

B. vi, D. 14522, P. 15, V. 1/5, A. 3%, C. 17, L. 1. 70, L. tr. 18/26, Ceee. pyl. 18. 

Length of head 1/4, of caudal 1/6, height of body 1/4 of the total length. Hyes—diameter 1/3 of length 
of head, 2/3 of a diameter from end of snout, and also apart. The maxilla reaches to below the front edge of 
the orbit. Preorbital slightly serrated on its lower border. Preopercle serrated along both limbs, coarsest at 
its rounded angle, becoming indistinct along its horizontal limb. Sub- and inter-opercles entire. Opercle 
with two rather weak spines. Shoulder-bone entire, that in the axilla serrated. eeth—villiform in 3 rows in 
the upper and two in the lower jaw, and having the external row in the maxilla enlarged. 'ims—dorsal spines 
moderately strong, becoming highest abont the fifth, which equals half the height of the body below it: second 
anal spine strongest, the third the longest: caudal emarginate. Pyloric appendages—very short. Colowrs— 
silvery, with five horizontal black bands, the first to the anterior portion of the soft dorsal: the second to the 
end of its base: the third to the upper third of the base of the caudal: the fourth to its lower third: the fifth 
(sometimes absent) to the end of the base of the anal. A large black blotch on the shoulder. Dorsal fin with 
a black blotch between its third and seventh spines, a black mark along the middle of the soft dorsal, and a 
black tip. Pectoral canary colour, as is also the ventral and anal, the last of which is darkest externally, and 
has a dark basal band: caudal yellowish with a dark edge but no bands. 

The young have six light vertical cross bands, four times as wide as the ground colour, passing from the 
back to the fourth horizontal band; they are distinct in the specimens up to 33 inches in length. The black 
shoulder blotch in the adult is the upper portion of the first body band. 

Habitat.—Seas of India to the Malay Archipelago and China; attaining at least 6 inches in length. 

4. Therapon theraps, Plate XVIII, fig. 6. 

Therapon theraps, Cuv. and Val. iii, p. 129, pl. 53; Bleeker, Perc. p. 50, and Atl. Ich. Pere. t. xliii, fig. 1; 
Richards. Ann. Nat. Hist. 1842, p. 126; Ripp. N. W. Fische, p. 95; Gimther, Catal. i, p. 274, and Fische d. 
Sue p- 26; Day, Fish. Malabar, p. 19; Kner, Novara Fische, p. 44; Klunz. Verh. z. b. Ges. Wien, 1870, 

: Therapon obscurus, Cuy. and Val. ii, p. 135; Cantor, Catal. p. 20; Gunther, Catal. i, p. 275. 
Therapon squalidus, Cuy. and Val. iii, p. 186 (Cec. pyl. 13°); Gimther, Catal. i, p. 275. 
Therapon transversus, Cuy. and Val. ii, p. 136 (Cee. pyl. 11?) 
Therapon cinereus, Cuy. and Val. iti, p. 188 (Cxc. pyl. 10?) ; Gimther, Catal. i, p. 276. 
? Datnia virgata, Cuv. and Val. vii, p. 480. 
? Therapon rubricatus, Richards. Ann. Nat. Hist. 1842, p. 127. 
? Therapon virgatus, Giinther, Catal. i, p. 276. 
Therapon (Datnia) theraps, Bleeker, Therapons, 1872, p. 379. 

. Kutta keetchan, Tam. 

We ae D. G8) 38, P. 15, V. 1/5, A. %, C.17, L. 1. 50.55, L. vr. 3:88, L. tr. 11/16, Vert. 10/15, Cxe. pyl. 
er. 

_Length of head 1/4, of candal 2/11 to 1/5, height of body 2/7 of the total length. Hyes—diameter 3} 
to 33 in length of head, 1 diameter from end of snout, and also apart. The maxilla reaches to below the first 
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third of the orbit. Preorbital very finely serrated on its lower edge in the adult but more distinctly in the 
young. Preopercle nearly evenly serrated, most coarsely at its angle: sub- and inter-opercles entire, in 
some of the young they are rough or even serrated at their approximating edges. Lower opercular spine the 
longer, about 2/3 as long as the orbit, but not equalling the length of J. jarbua. Teeth—villiform in the jaws, 
with an outer somewhat enlarged row: deciduous ones present in the young on the vomer and said also to 
exist on the palate. Shoulder-bone serrated, and two or three strong spines on the bone at the axilla. Fims— 
dorsal spines moderately strong, the fourth slightly the longest and equal to half the height of the body below 
it, their length decreases to the last but one, which is only two-thirds or three-fourths as high as the last: 

~ second anal spine the strongest, but rather shorter than the third: caudal emarginate. Scales—aboye the 
lateral-lme a little smaller than those below it.’ Colowrs—silvery, with four horizontal blackish-brown lines, 
the first from the second to the last dorsal spine leaving a narrow yellow intervening space between them: the 
second from the nape to the last few dorsal rays, and ending by being continued on to the fin as well as joining 
the line below it: the third (which is often the last) from the snout to upper part of the tail: the lowest (often 
absent) from the base of the pectoral to the lower caudal lobe. Dorsal fin with a black blotch between its 
third and its seventh spines, and a dark band along the upper portion of the rays. An horizontal black band 
along the first half of the anal fin. Caudal with two oblique bands across its lower lobe, and two also across 
its upper, the superior of which is interrupted in the adult, the lobe has likewise a black tip. 

In the young the colours are much darker, and due to innumerable fine brown spots they appear as if 
they were dark with two light bands only half the width of the darker ones. The anal fin has two large black 
spots, one on the interspinous membrane and continued on to the first three rays: the second is confined to the 
last three rays. A large black shoulder spot is sometimes visible. There are teeth on the vomer. 

Variety—In a small specimen from Madras, 21 inches long, there are D. 1°, the two first spines 
apparently being absent, it is otherwise identical with the young of this species. 

Therapon cinereus (Cuy. and Val.) Giinther in the British Museum is this species, in which the bands, 
though very faint, may still be traced: as the condition of the specimen is good, either it must have been 
somewhat of an albino variety, or else it has been kept im such a light that etiolation has resulted. 

Habitat.—Kast coast of Africa, seas of India, through the Malay Archipelago to China, attaining at least 
six inches in length. 

Genus, 15—Darnta, Cuv. and Val. 

Mesopristis, sp. Bleeker. 

Branchiostegals six: pseudobranehice. Body elevated, with a somewhat rectangular or concave profile: snout 
pointed and somewhat produced. Eyes of moderate size. Opercle with spines: preopercle serrated. Teeth villiform 
in both jaws: palate edentulous. Dorsal fin single, but slightly notched, spines strong (12-13) and occupying a 
considerable amount of the length of the fin: anal with three spines. Scales of moderate size. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Datnia argentea, D. 12, A. %, L. 1. 56. Second anal spine strong. Seas of India to the Malay 
Archipelago. 

Datnia argentea, Plate XVIII, fic. 7. 

Datnia argentea. Cuy. and Val. iti, p. 139, pl. 54; Bleeker, Pere. p. 52. 
Mesopristis macracanthus, Bleeker, Batavia, p. 523. 
Datnia cancelloides, Bleeker, Sumatra, p. 247 (young). 
Therapon argenteus, Gunther, Catal. i, p. 283. 
Therapon (Datnia) argenteus, Bleeker, Therapons, 1872, p. 382 (not Kner.) 

B. vi, D. 14, P. 14, V. 1/5, A. 2, C. 17, L. 1. 56, L. tr. Pie Cee. pyl. 11. 

Length of head 1/4, of caudal 1/5, height of body 1/3 to 3} in the total length. Ey yes——diameter 1/4 of 
length of head, 1} diameters from end of snout, and 4/5 of a aoe apart. The maxilla does not quite 
extend to beneath the anterior edge of the orbit. Snout pointed. Preorbital serrated along the last half of 
its lower edge. Preopercle serrated along its vertical margin. Teeth—yvilliform in jaws, none on the palate. 
Fins—fourth and fifth dorsal spines the longest and rather more than half the height of the body: second anal 
spine very strong, longer than the third, and exceeding the length of the longest in the dorsal fin: caudal 
notched. Colowrs—silvery, darkest along ‘the back: a narrow black outer edge to the dor sal fin: a band along 
the middle of the anal, which also has a dark margin. 

The young appear to have longitudinal bands. 
As Cuyier observes, this fish has a more elevated body than in the typical Therapons, a somewhat concave 

profile, and pointed snout, the dorsal spines being stronger and their bases. occupying a comparatively greater 
extent of the back than the rays, and there being a very slight notch between the last two. Im fact it is his 
first species of Datnia, a genus which some Ichthyologists consider ought not to be retained. 

Habitat.—Cape seas, seas of India to the Malay Archipelago and beyond. I never obtained it in India, 
saw it in a local eallection there, or observed any figure of it amongst drawings of Indian fishes, but as it is 
found in the Malay Archipelago, stray ones may very “possibly be occasionally captured on the coast of India. 
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Genus, 16—Hetorns, Cw. 

Branchiostegals sia. Hyes of moderate size. Cleft of mouth rather small, jaws nearly equal in front. 
Preopercle serrated: opercle with weak spines. The outer row of teeth in the jaws having a small lobe on each side: 
palate edentulous. Dorsal fin single, not deeply notched, having twelve spines ; anal with three. Scales small, ctenoid. 
Air-vessel divided by a constriction into an anterior and posterior portion. Pyloric appendages in moderate numbers. 

Geographical distribution —Ceylon* ? to the Malay Archipelago and beyond. 

Sixth group—Pristipomatide. 

Branchiostegals from five to seven. Preopercle serrated or entire. Mouth moderately protractile. 
Teeth in the jaws. Three anal spines. Air-yessel destitute of any constriction. 

Genus, 17—Pristrpoma, Cw. 

Genytremus, Genyatremus, Anisotremus and Pristocantharus, Gill: Heemulopsis, Steind. 
Branchiostegals seven: pseudobranchice. Body oblong, compressed. Hyes of moderate size. Cleft of mouth 

horizontal: gape not very wide: premawillaries moderately protusible: jaws of nearly equal length: a central 
longitudinal and deep groove below the symphysis of the lower jaw, and two small open pores under the chin: no 
barbels. Preopercle serrated: operele with indistinct points. Teeth in the jaws villiform without canines: palate 
edentulous. Dorsal with from eleven to fourteen spines, and sometimes having a deep notch between the last two : 
anal with three spines. Vertical fins scaleless or only so along their bases. Scales etenoid and of moderate or small 
size, present on the head, including the preorbital and lower jaw. Air-vessel simple, destitute of any constriction. 
Pylorie appendages few. 

Geographical distribution.— All tropical seas and likewise found in the Mediterranean: the young of the 
Indian species are often taken in backwaters. 

Uses.—Fair as food but not much esteemed: the air-vessel in some places collected as isinglass. Many 
breed about April or May. 

SYNOPSIS OF SPECIES. 
1. Pristipoma stridens, D. ani A. 8, L. vr. %§ 100, Purplish on the back, becoming white on the 

abdomen. Three golden bands alon ng the body and a dark mark on the upper third of the opercle. Red Sea, 
along the Meckran coast to Sind. 

2. Pristipoma olivacewm, D. 22, A. 8, L. rv. £8. Olive-grey, the head glossed with purple: a black 
mark on the opercle. Beloochistan and Sind. 

3. Pristipoma furcatum, D. 1228, A. 385, L. 1. 55-60. Silvery, with six sinuous blackish-brown bands, 
three of which are above the lateral-line: a dark mark on the opercle : spinous dorsal with three rows of brown 
spots and a dark edge: upper half of dorsal dark, and a band along the anal. Seas of India to the Malay 
Archipelago. 

4. Pristipoma hasta, D. ~22q, A. 735, L. 1 45-50. Four or five lines of dark grey along the sides, 
sometimes coalescing and forming bands: two or three rows of spots along the dorsal fin. Red Sea, Hast coast 
of Africa, seas of India to the Malay exaatiocleng and beyond. 

5. Pristipoma Commersonit, D, +2, A. #, L. 1.50. Sinuous rows of black dots over upper two-thirds of 
body, and several rows along the dorsal fin. Madras. 

6. Pristipoma maeulatum, D. qd2rz, A. $, L. 1. 52-56. Greyish, becoming white beneath: a black 
band over the nape, and six black blotches along the side, three above and three below the lateral-line, not 
forming bands but placed like squares on a chess board. Red Sea, Hast coast of Africa, through the seas of 
India to the Malay Archipelago and [neyo 

7. Pristipoma Dusswmiert, D. 12, A. 3, L. 1 50-54. Greyish, becoming lighter below: two golden 
lateral bands: fins with dark edges. Seas of India 

8. Pristipoma guoraka, D. 4213, A. 735, L. 1. 45-47. Silvery, an olive spot on the opercle. Seas of 
India to the Malay Archipelago. 

9. Pristipoma operculare, D. 1+, A. 8, L. 1.57. Silvery, with a black blotch at the posterior- superior 
angle of the opercle: upper half of the body with numerous black spots, sometimes forming undulating bands : 
a dark spot at the base of each dorsal spine and ray. East coast of Africa to Sind. 

1. Pristipoma stridens, Plate XVIII, fig. 8. 

Scicena stridens, Forsk. p. 50. 
Perea stridens, Bl. Schn. p. 87. 
Pristipoma simmena, Cuy. and Val. v, p. 260. 
Pristipoma stridens, popped. N. W. Fische, p. 122, t. 31, £ 1; Gunther, Catal. i, p. 300; Klunzinger, 

Fische Roth. Meeres, Verh. z. b. Ges. Wien, p. 732. 

* In the list of the Acanthopterygian fishes of Ceylon, prepared by Dr. Ginther (Sir E. Tennent’s Nat. Hist. of Ceylon, 1861, 
p- 360), is Helotes polytenia Bleeker, as that species = Therapon quadrilineatus, I conclude that Dr. Ginther’s species, which I have 
not seen, may be identical. 



FAMILY, I—PERCIDA. NT co 

85 

Length of head 1/4, of caudal 1/6, height of body 1/4 of the total length. Myes—diameter 2/7 to 1/4 
of length of head, 1 to 1} diameters from end of snout, and 1 apart. Upper profile of head somewhat 
rounded : jaws of about equal length. The maxilla reaches to below the front edge or first third of the orbit. 
Vertical margin of preopercle oblique, angle rounded, serrated in: its whole extent, its two or three lowest 
serrations the strongest: horizontal limb entire, as are also the sub- and inter-opercles. Shoulder-bone serrated. 
Teeth—villiform in jaws, the outer row being slightly the largest. Fins—dorsal interspinous membrane 
moderately notched, the spines slender, the fifth the highest and half as long as the head. Pectoral as long as 
the head without the snout. Second anal spine stronger than, but not quite so long as the third, which equals 
4/11 of the height of the body : caudal forked in its last third. Colowrs—they much resemble those of a Therapon, 
purplish on the back becoming dirty white on the abdomen, a golden band from the occiput to the end of the 
base of the soft dorsal: a second from the shoulder passes along the lateral-line to be lost on the summit of the 
free portion of the tail: a third from the eye to the middle of the caudal fin: a dark mark at the upper third 
of the opercle: dorsal interspinous membrane covered with fine black spots, outer edge and also that of the 
caudal and anal stained grey: many fine dots over the head and body. 

Variety.— At Aden I procured a variety of this species, which was nearly black, from the numerous dark 
spots all over it. 

Habitat—Red Sea, along the Meckran coast, and very common at Kurrachee in Sind : attaining at least 
6 inches in length. 

B. vii, D. +225, P. 17, V. 1/5, A. 2, C.17, L. r. %5329, L. tr. 8-9/18, Cae. pyl. 5-6. 

2. Pristipoma olivaceum, Plate XIX, fig. 1. 

B. vii, D.. 42, P. 17, V. 1/5, A. 3, C. 17, L. 1. 55, L. rv. £8, L. tr. 9/15, Cee. pyl. 6. 

Length of head 4/15 to 1/4, of caudal 2/11 to 1/6, height of body 3/10 to 1/3 of the total length. Hyes— 
diameter 2/7 to 1/4 of length of head, 1 diameter from end of snout, and 1} apart. Dorsal profile more conyex 
than that of the abdomen: body compressed. The maxilla reaches to below the posterior nostril or eyen 
front edge of the eye. Vertical limb of preopercle emarginate, its angle rounded, and the whole strongly 
serrated : a deep groove below and behind the symphysis of the lower jaw and two open pores. Teeth—vyilliform 
in both jaws: the outer row rather the largest. Fins—dorsal spines, the fourth the highest and equal to half 
the length of the head, the interspinous membrane notched. Pectoral pointed and nearly as long as the head : 
second anal spine the strongest, and nearly as long as the third which equals the eighth of the dorsal fin. 
Caudal emarginate. Scales—in oblique rows above and horizontal ones below the lateral-line. Cecal 
appendages—six which are rather long and enlarged at their extremities. Colowrs—olive-grey, the head glossed 
with purple, a large black blotch bordered in front with yellow at the upper angle of the opercle: pectoral 
yellow, as is also the ventral in its front half, whilst its posterior portion is black with a white edge: the other 
fins stained with blackish and having fine deep brown dots. Hyes golden. 

Habitat.—Coasts of Beloochistan and Sind, attaining at least a foot in length (the specimen figured is a 
little over 8 inches long). It appears to be common during the cold months. 

38. Pristipoma furcatum, Plate XIX, fig. 2. 

Grammistes fureatus, Bl. Schn. p. 187, t. 43. 
Perca poikeeli, Russell, Fish. Vizag. ii, p. 16, pl. 121. 
Pristipoma paikeelt, Cuv. and Val. v, p. 259; Cantor, Catal. p. 74; Bleeker, Verh. Bat. Gen. xxiii, Scien. 

p- 20; Giinther, Catal. i, p. 292. 
Pristipoma furcatwn, Bleeker, Revis. Pristipoma, 1873, p. 304, (not Agass). 
Paikeeli, Tel.: Kullu-korake, Tam. 

B. vu, D. 1228, P. 17, V. 1/5, A. 385, ©. 17, L. 1. 55-60, L. tr. 7/18. 

Length of head from 1/4 to 4/17, of caudal 1/6, height of body 1/3 of the total length. Hyes—diameter 
from 33 to 4¢ in length of head, from 1 to 1} diameters from end of snout and also apart. A deep groove under the 
symphysis of the lower jaw and two open pores. The maxilla reaches to below the anterior nostril. Preopercle 
serrated, most strongly so at its somewhat produced angle. Veeth—in villiform rows, with an outer enlarged one 
in the upper jaw, and a slightly enlarged one in the lower jaw. Fins—third or fourth dorsal spine the highest 
and equal in length to the head behind the middle of the eye, or 2 in the height of the body, every alternate 
one being broader. Pectoral a little longer than the head : ventral does not reach the anal. Second anal spine 
much the strongest and also the longest, being higher than the fourth of the dorsal fin and about 1/2 as high as 
the body : caudal notched. Colours—silvery with six horizontal brownish-black bands, darkest externally, three 
of which are above the lateral-line : spinous portion of the dorsal fin with three rows of brown spots and a dark 
edge: upper half of soft dorsal dark: a dark band along the anal. 

Bloch Schneider’s specimen, a little over 7 inches in length, is still preserved in the Berlin Museum, 
leaving no doubt as to its identity with the paikeeli of Russell. 

Habitat.—Seas of India to the Malay Archipelago. The specimen figured is 6 inches long and from Madras, 
there is a stuffed one from the same locality in the India Museum, 11 inches in length. 

4. Pristipoma hasta, Plate XIX, fig. 3, and 4 (young 2). 

Lutjonus hasta, Bl. t. 246, f. 1. 
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Coius gudgutia, Ham. Buch. p. 94, 370. 
Pristipoma kaakan, Cuv. and Val. v, p. 244; Riippell, N. W. Fische, p. 128. 
Pristipoma Commersonii, Cantor, Catal. p. 72. 
Pristipoma hasta, Cuy. and Val. vy, p. 247; Giinther, Catal. i, p. 289; Day, Fishes of Malabar, p. 20; 

Klunzin. Verh, z. b. Ges. Wien. 1870, p. 733; Bleeker, Revis. Pristip. 1873, p. 308. 
Pristipoma chrysobalion, (K. and vy. H.) Cuy. and Val. v, p. 248. 
Mesoprion gutgutia, (Cuv. and Val.) Blyth, Proc. A. 8. of Bengal, 1860, p. 111. 
Polotus nitidus, Blyth, Proc. A. 8. of Beng. 1858, p. 283, & 1860, p. 111. 
Coroua and Corake, Tam.: Coompoo, Bel. 

B. vii, D. 324, P. 17, V. 1/5, A. 785, C. 17, L. 1. 45-50, L. tr. 7/10, Ceee. pyl. 6-7. 

Length of head 1/3 to 2/7, of caudal 1/5 to 1/6, height of body 1/3 to 3/10 of the total length. Hyes— 
diameter from 1/3 to 1/5 of length of head, from 2/3 to 14 diameters from end of snout and also apart. The 
maxilla reaches to beneath the anterior edge or even first third of the orbit. Preopercle emarginate posteriorly, 
its angle rounded and produced, serrated in its whole extent, very coarsely so at its angle, and most distinctly 
so in the immature. Opercle with two rounded points. Shoulder bone serrated. eeth—villiform, outer row 
somewhat the largest. Iins—dorsal spines strong, the third or fourth the longest and equal to 1/2 the height 
of the body, from it they decrease to the 11th which equals 2/3 the height of the second, whilst the 12th is 
almost 1/3 longer. Pectoral nearly as long as the head : ventral reaches 2/3 of the way to the anal. Second anal 
spine longest and strongest, equalling 1/2 of the height of the body and longitudinally fluted, the 3rd thinner and 
1/4 shorter. Caudal emarginate. Colowrs—four or five interrupted lines of grey along the sides, three or four 
being above the lateral-line: sometimes they coalesce and form bands. Two or three rows of spots along the 
dorsal fin, and in the adult a single row of dull blotches at the base of the fin. 

Habitat.—Red Sea, Hast coast of Africa, seas of India, Malay Archipelago to North Australia, attaining 
15 feet or more in length. 

The specimen from which fig. 3 is taken is 7 inches long, whilst fig. 4 of one of the young is twice the 
natural size, it shows how with age the length of the last dorsal spines comparatively decrease to the size of the 
fish. 

5. Pristipoma argenteum, Plate VIII, fig. 3.* 

Scicena argentea, Forsk. p. 51. 
? Anthias lineatus, Bl. t. 326, f. 1. 
? Labrus Commersonit, Lacép. ii, pp. 431, 477, t. xxiii, fig. 1: Shaw, Zool. iv, p. 493. 
? Lutjanus microstoma, Lacép. iv, pp. 181, 216, and iii, t. xxxiv, f. 2. 
? Pristipoma Commersonit, Cuy. and Val. v, p. 252. 
Pomadasis argenteus, Lacép. iv, p. 516. 
Pristipoma argentewm, Cuy. and Val. v, p. 249; Gimther, Catal. i, p. 291. 

B. vu, D. 12, P. 15, V. 1/5, A. 8, C. 17, L. 1. 50, L. tr. 5/13. 

Length of head 2/7, of caudal 2/13, height of body 3/10 of the total length. Myes—diameter 33 in the 
length of head, 1 diameter from end of snout, and 2/3 of a diameter apart. The maxilla reaches to below the 

' front edge of the eye. Preopercle serrated along its vertical limb and angle. Shoulder bone serrated, the one in 
the axilla entire. A deep groove under the symphysis of the lower jaw, and two small open pores anterior to it. 
Teeth—villiform, with the external row enlarged, most distinctly so in the upper jaw. I’ims—dorsal spines 
of moderate strength, each alternate one thicker on one side, first short, second nearly twice its height but only 
half of the third which equals 3/7 of the height of the body, the fourth is nearly as high and the rest gradually 
decréase to the eleventh which equals the height of the second, the twelfth isa very little longer but 
more than 1/2 the height of the rays. Pectoral as long as the head: ventral almost reaches the anal. First 
anal spine short, the second moderately strong, having a raised keel along its anterior surface, and beg nearly 
1/2 as high as the body: third spine much weaker, and a little more than 1/3 shorter. Lateral-line—tubes 
expand posteriorly into a wedge-shape. Free portion of tail about as long as high. Colowrs—silvery, covered 
with black spots in the upper two-thirds of the body forming sinuous lines: a dark spot on the opercle. A row 
of basal spots along the dorsal fin, two more above it in the spinous portion, and a dark line along the soft fin. 

This species has a less deeply cleft dorsal fin than is seen in P. hasta (except in the very young) ; irre- 
spective of which it also differs from it or P. nageb, in its more obtuse snout, &e. 

Habitat.—Red Sea and seas of India. 

6. Pristipoma maculatum, Plate XIX, fig. 5. 

Anthias maculatus, Bloch, t. 326, f. 2; Bl. Schn. p. 306. 
Tnitjanus maculatus, Lacép. iv, p. 233. 
Perca caripe, Russell, Fishes Vizag, ui, p. 18, pl. 124. 

F Pristipoma caripa, Cuy. and Val. vy, p. 261; Riipp. N. W. Fische, p. 124; Cantor, Catal. p. 75; Bleeker, 
cien. p. 21. ‘ 

Pristipoma maculatum, Ginther, Catal. i, p. 293; Day, Fishes of Malabar, p. 21; Kner, Novara Fische, 
p. 52; Klunzinger, Verh. z. b. Ges. Wien, 1870, p. 735; Bleeker, Rev. Pristip. 1873, p. 306. 

* Marked Pristipoma Commersonit, on the plate. 
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Caripe, Tel.: Hrruttwm corah, Mal.: Currutche, Tam. 

B. vil, D. Giytaw, P. 17, V. 1/5, A. 3, C. 17, L. J. 52-56, L. tr. 8/12, Cee. pyl. 6. 

Length of head 2/7; of caudal 1/6, height of body 1/3 to nearly 4/13 of the total length. Hyes—diameter 
2/7 to 1/4 of length of head, 1+ diameters from end of snout, and also apart. Maxilla extends to nearly or quite 
below the anterior edge of the orbit. Vertical limb of preopercle slightly emarginate and finely serrated, 
angle rounded and haying two or three very small serrations; inferior limb crenulated or entire. Shoulder- 
bone entire. eeth—villiform in the jaws, the outer row slightly the largest. Fins—fourth dorsal spine the 
highest, equalling the length of the postorbital portion of the head. Pectoral as long as the head: ventral 
does not reach the anal. Second anal spine a little longer and much stronger than the third, it equals 1/3 the 
height of the body: caudal emarginate. Scales—in oblique rows above the lateral-line and horizontal ones 
below it. Colowrs—greyish, becoming white beneath, and having a purplish tinge about the head: a blackish 
band over the snout: a second from the occiput touches the posterior edge of the orbit, and descends over the 
opercles. A vertical black band, about eight scales wide, passes over the nape and terminates about three 
scales below the lateral-lme: posterior to this are six black blotches, three or four above, and two or three 
below the lateral-line, not forming bands, but placed like squares on a chess board. Spinous dorsal with a 
large black mark between its fourth and seventh or even eighth spines: soft dorsal with a dark band along its 
centre, and both dorsals with their edges stained black, as is also the caudal. 

In young specimens, as 2,2, inches in length, the preopercle is strongly serrated along its vertical border : 
at 35 the serrations are still strong: at 45 there is but slight difference, whilst at 63 they are even less apparent. 

Abnormal development.—In one specimen an extra spine is developed on one side of the second spine of 
the dorsal fin. 

Habitat—From the Red Sea and East coast of Africa, through the seas of India to the Malay Archipelago 
and New Guinea: it attains at least 16 inches in length: the specimen figured is 9 inches long. 

7. Pristipoma Dussumieri, Plate XIX, fig. 6. 

Cuy. and Val. v, p. 259; Giinther, Catal. i, p. 291. 
Pristipoma Neilli,* Day, Proc. Zool. Soc. 1867, p. 936. 
Cut-tah-lee, Tam. 

B. vu, D. 22, P. 15, V. 1/5, A. 2, C. 19, li. 1. 50, L. v. £4, Li. tr. 63/15. 

Length of head 1/4, of caudal 1/5, height of body rather more than 1/3 of the total length. Hyes— 
diameter 1/3 of length of head, nearly 1 diameter from end of snout, and 3/4 of a diameter apart. Jaws of 
about equal length anteriorly. The maxilla extends to nearly beneath the front edge of the orbit. Preopercle 
having its vertical limb slightly emarginate, its rounded angle being a little produced, and the whole serrated 
but most coarsely so at the angle, its horizontal limb with a few serrations along its posterior portion. Teeth— 
villiform in the jaws. Fins—dorsal spines strong, every alternate one being broader, interspinous membrane 
slightly notched, the fourth spine the longest and equal to two-fifths of the height of the body: pectoral as lone 
as the head: ventral does not reach the anal, its first ray with a filamentous prolongation: second anal spine 
strong, one-fourth longer than the third, and equal to two-thirds the length of the head: caudal emarginate, 
being deeply lunated. Colowrs—greyish, becoming white on the abdomen: a brilliant golden band passes from 
the eye to the base of the caudal fin, a second above it runs along a few rows of scales. Fins silvery dashed 
with gold, a dark band along the base of the dorsal and its spinous portion with a black margin: upper portions 
of soft dorsal and the last half of spmous dorsal dark grey. Stuffed specimens lose their golden bands and 
appear uniform. 

Habitat.—Seas of India, more common on the East than on the West coast, but nowhere numerous. 
Jerdon only obtained it on the Malabar coast (Madr. Journ. Lit. and Science, 1851, p. 132.) 

8. Pristipoma guoraka, Plate XX, fig. 1. 

? Perea grumniens, Forst. p. 294. 
? Anthias grumniens, Bl. Schn. p. 308. 
Perea guoraka, Russell, Fish. Vizag. ii, p. 24, pl. 182. 
Pristipoma guoraka, Cuy. and Val. v, p. 256; Cantor, Catal. p. 73; Bleeker, Scien. p. 25, and Revis. 

Prist. 1878, p. 315, and Atl. Ich. Pere. t. xlv, fig. 1; Day, Fishes Malabar, p. 22; Kmer, Novara Fische, p. 53. 
Pristipoma argyrewm, Cuy. and Val. ix, p. 485; Bleeker, Scien. p. 22, and Atl. Ich. Pere. t. xlii, fig. 4, 

and Revis. Prist. 1873, p. 313; Gimther, Catal. i, p. 292; Day, Proc. Zool. Soc. 1870, p. 683. 

B. vu, D. +343, P. 16, V. 1/5, A. 735, L. 1. 45-47, L. tr. 6/12, Ceee. pyl. 5 (Kner). 

Length of head 2/7, of caudal 1/6, height of body a little above 1/3 of the total length. Hyes—diameter 
33 to 33 in length of head, 1 to 1} diameters from end of snout and also apart. A considerable rise from the 
snout to the base of the first dorsal. The maxilla hardly reaches to below the front edge of the orbit. Vertical 
limb of preopercle coarsely serrated, as is also its produced and rounded angle, where the serrations are wide 
apart, along the horizontal limb they are much blunter. Shoulder-bone serrated. eeth—villiform, with the 

* In the Zoological Record for 1867, p. 159, Dr. Giinther observes: “ Pristipoma guoraka (Cuy. and Wal.) is described as 

Pristipoma Neilli (sp. n.) by Day.” The type specimen is therefore figured, it is 63/5 inches in length, = 
La 
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outer row in the upper jaw somewhat enlarged. Finms—dorsal spines rather strong, the third and fourth the 
longest, and equal to half the height of the body below, but rather less in the young, interspinous membrane 
rather deeply notched, the last dorsal spine rather longer than the one preceding it. Pectoral equals the 
leneth of the head: second anal spine the longest,* and in the adult a fourth longer than the fifth of the 
dorsal, it is striated in grooves along its front edge: caudal cut square or slightly emarginate. Colowrs— 
silvery, darkest along the back, and in the young with an indistinct darkish band along the middle of the body : 
a dark spot, having steel blue reflections, exists on the opercle: snout dark: a dark streak along the dorsal 
fin most distinct in the immature. In a specimen 3+ inches long the snout is dark, and there is a large 
black blotch covering 2/3 of the opercle. 

Bleeker considers that P. argyrewm is distinct from P. guoraka, the former being distinguished by a 
more obtuse and more convex profile, by the eyes being considerably larger, and by the second anal spine 
being weaker and shorter. 

In examining a series of specimens of these fishes, it appears to me that one can hardly separate one 
species from the other, the difference being probably due to age and perhaps sex. In the young the eye is 1/5 
the length of the head and only 1/2 a diameter from the end of the snout, and the second anal spine generally 
only equals the length of the postorbital portion of the head. 

Habitat—Seas of India to the Malay Archipelago, said to have been captured in fresh water. Russell 
observed that his fish was 2 feet in length, if it was this species, his specimen must have been a most 
extraordinarily large one. 

9. Pristipoma operculare, Plate XX, fig. 2. 

Playfair, Fish. Zanz. p. 24, pl. iv, f. 1. 

B. vii, D. 14, P. 19, V. 1/5, A. 8, C.. 17, . 1. 57, L. rv. $8, L. tr. 9/19, Ceec. pyl. 5. 

Length of head 2/7, of caudal 2/11 to 1/6, height of body 2/7 of the total length. Hyes—diameter 1/5 
to 2/11 of length of head, 1 diameters from end of snout, and 13 apart. Snout pointed and somewhat 
compressed : jaws of equal length. The maxilla reaches to below the posterior nostril. Preopercle emarginate, 
finely serrated, most coarsely so at its rounded angle. Teeth—in jaws villiform, the outer row being scarcely 
enlarged. Fins—dorsal spines strong, the fourth the highest, equal to the length of the postorbital portion 
of the head and higher than the rays. Pectoral as long as the head reaching to above the anal fin: the 
ventral does not reach to the anal: second anal spine the strongest and longest equal to the third of the 
dorsal: caudal emarginate. Cecal appendages—very long. Colowrs—silvery, with a black blotch at the posterior- 
superior corner of the opercle: upper half of body with numerous black spots, which in some do, in others do 
not, form undulating bands: a black spot at the base of each dorsal spine and ray: dorsal and caudal dark 
edged: anal blackish in its front half. 

The young are silvery, with the opercular spot distinct, a black mark in the axilla, and a few dark spots 
over the base of the pectoral fin: dark spots on the dorsal almost form bands along its upper and lower 
thirds: a dark band is likewise present along the centre of the soft portion: last half of caudal dark grey. 

The form of this species is very similar to P. nageb, Ruippell, which, however, has D. 724;5, L. 1. 42-43, 
and the eye 1/6 of length of head. The second anal spine comparatively longer. In the specimen in Berlin, 
16 inches long, the spots are sprinkled oyer one side of the body, but in bands as shown in Ruppell’s figure 
on the other. A specimen of P. swillwm, C.V. at Berlin from the Cape of Good Hope makes it doubtful whether 
P. operculare may not prove to be a variety of that species. 

Habitat.—Hast coast of Africa to Sind, where it is common: attaining at least 15 inches in length. 

Genus, 18—Hapatocernys, Richards. 

Pogonias, sp. Tem. and Schleg. 
Branchiostegals siv or seven: pseudobranchie. Body rather elevated and compressed. Byes of moderate size. 

Cleft of mouth horizontal: the anterior and under surfaces of the lower jaw and the lips covered with fine barbel-form 
papille. Preopercle serrated : opercle with short spines. Villiform teeth in the jaws, vomer, and palatines : an outer 
row of conical but somewhat obtuse teeth in either jaw, but no canines: tongue smooth. A deeply notched dorsal fin 
having eleven spines: anal with three: caudal convex or slightly notched. Scales ctenoid, of moderate or small size, 
and extended over the fins.. Atr-vessel simple. Pyloric appendages few. 

Geographical distribution.—Seas of Sind to China and Japan. 
The specimen captured off Sind differs from the usual definition of the Genus,t and I am indebted to the 

kind services of Professor Peters for suggesting its present position. 

* Tn six specimens in my collection the following are the comparative lengths as regards the second anal spine: 
1. Total length 3,?; inches: of body without caudal fin 2555 inches: anal spine 3°; inches or 5% in length of body. 

2. ” ” 3r0 mo ” ” ” 3r0 ” ” To ” ” 5g ” ” 

Sb sp » Gy 8 ” ” ” Gy om @ ” a » oF ” ” 

CS ” 4y5 mm 3 ” ” ” Sty ” ” 0 ” ” a 29 Ea 

5. m Cae yt ” ” ” 3x5 » ¢ ” Bo ” sp Be ” ” 

c 50» 4355 2 BE . ” ” 3 ” ” ” 70 9 28 ” To ” 3 ” 2». 
} The single species recorded here has seven (not six) branchiostegal rays : its spinous dorsal. is very low, and divided by a 

notch from the soft portion of the fin, making one almost doubt the propriety of including it in this Genus. On the other hand the 
general form of the body, the dentition, &c. being the same, it is placed as an aberrant form of Hapalogenys. 
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SYNOPSIS OF INDIVIDUAL SPECIES. 
1. Hapalogenys Petersi,D. 13, A. 8;, L. 1.100. Colours dark slatey, with the fins nearly black. Sind. 

1. Hapalogenys Petersi, Plate XX, fig. 3. 
Boy, D. 435 P. 19, Vi. 1/5, A538, C217, Ta ca. 100. 
Length of head 2/7, of caudal nearly 1/6, height of body 4/13 of the total length. Hyes—diameter 2/7 of 

length of head, rather above 1 diameter from end of snout, and 3/4 of a diameter apart. Dorsal profile much 
more convex than that of the abdomen, a considerable rise from snout to the base of the dorsal fin, with a shallow 
concavity over the forehead. Lower jaw somewhat the longer, the maxilla reaches to below the hind third of the 
orbit. Vertical limb of preopercle somewhat emarginate and finely serrated in its whole extent, but the 
serrations are concealed by the scales: preorbital, sub- and inter-opercles entire. Two very obtuse spines on 
opercle. Lips thick, they, the chin, and under surface of lower jaw with innumerable closely-set fine papille, 
having barbel-like prolongations, but without any groove or deep pores. Teeth—yvilliform ones in jaws, vomer, and 
palate, the upper jaw with an outer row of from twenty to thirty conical ones, of no great size, and a similar row 
but of lesser number in the lower jaw. ins—dorsal spines of moderate strength, very low in proportion to the 
rays, they increase in height to the third which equals three-fourths of the diameter of the eye in length, those 
posterior to it gradually decrease in length to the last but one, the last being higher and its length equal to 
three-fourths of that of the third spine: interspinous membrane deeply notched : soft portion of the fin highest 
anteriorly where the rays equal the length of the postorbital portion of the head, whereas the last only equals the 
height of the third dorsal spine: the pectoral equals the length of the head excluding the snout: the ventral 
reaches a little more than half way to the base of the anal : third anal spine much longer and stronger than the 
second, its length equal to the highest in the dorsal fin, soft portion of the fin similar to that of the soft dorsal : 
caudal emarginate. Scales—small, finely ctenoid, and covering all the fins. Colowrs—blackish-grey with the 
fins darker. 

Habitat.—Sind and Meckran coast, being termed Dah-ri, at Gwadur. Although the species was not 
uncommon the specimens were so large, I was unable to bring away more than the skin of the smallest one, 
18 inches in length, which was preserved in spirit, and from which the figure was taken. 

Genus, 19—Dracramma, Cwv. 

JI “NI 

Plectorhynchus, pt. Lacép. 

Branchiostegals siz or seven: pseudobranchice. Body oblong, compressed, with the upper profile of the head 
parabolic. Eyes of moderate size. Mouth small, slightly protractile: lips, thick and folded back. Preopercle 
serrated: sub-orbitals entire. Four or siz open pores on the under surface of the lower jaw but no median groove. 
Teeth in jaws villiform, without canines : palate edentulous. One dorsal fin more or less receivable into a groove along 
its base, having from nine to fourteen spines: anal with three. Caudal not forked. Scales ctenoid, usually small, 
but of a moderate size in some species, present on the head excluding the lower jaw, and usually continued on to the soft 
dorsal and anal fins. Air-vessel simple, destitute of any constriction. Pyloric appendages few. 

Geographical distribution.—From the Red Sea and Hast coast of Africa, through the seas of India to the 
Malay Archipelago and beyond. These fishes are much more abundant off Sind and as far as Bombay, than they 
are down the Malabar or Coromandel coasts of India. In fact Russell does not figure one of the genus. 

Uses—generally not in much esteem as food, but some are good eating. 
The species forming this genus are subject to considerable variations in the number of the dorsal rays, 

whilst a spine* more or less may exist. Irrespective of the differences observable in the dorsal fin, the colour 
varies almost as widely as amongst the Serrani (see page 9, ante). The ground colour is usually white or yellow 
in those which are striped longitudinally : there are, as a rule, component parts of two very distinct bands, the 
upper commencing above the eye by a wide base including the second dorsal spine and ending in a wedge- 
shaped form along the soft dorsal, both the roots of this band and its terminal extremities may be composed 
of several narrow ones which coalesce: next there is a central broad one going from the eye to the middle of 
the caudal fin, also terminating in a wedge-shaped form, this broad band may be made up of two parallel narrow 
ones, separated by an interspace: below this central band may be a lower or third one, either single or 
constituted of one or more narrow ones. If this is the correct solution of the composition of the ornamental 
colouring of these fishes, it seems by no means unlikely that some of those now recognised as species, will have 
to be considered as varieties. The form of the caudal fin often varies considerably in the same species, and this 
does not appear to be simply due to age. 

SYNOPSIS OF SPECIES. 
1. Diagramme erassispinum, D. ai4,, A.3. Black, tail and edges of dorsal and anal fins white in the 

immature. Seas of India to the Malay Archipelago and beyond. 
2. Diagramma lineatum, D. 1223, A.3, Yellowish-white with about six longitudinal chestnut bands, 

which may be reduced by amalgamation into three broad ones: anterior dorsal spines not much higher than the 
others. Red Sea, seas of India to the Malay Archipelago and beyond. 

* Regarding the dorsal spines “in fact the height of these spines appear to vary very much, and I fully believe that D. 
balteatum is a variety of D. pictwm.’”—Giinther, Catal. i, p. 328. If therefore the number of spines and rays likewise vary, and the 
colours are subject to considerable modifications, great caution becomes necessary to prevent falling into the error of considering a 
variety as a distinct species. : 
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3. Diagramma Orientale, D. =: ) A. 8. Yellowish-white, with four or five complete or interrupted 
chestnut bands. Red Sea, seas of In opine Malay Archipelago and beyond. 

4. Diagramma cinctun, D. +2 rn Slatey-grey, covered with large black blotches which also exist 
on the fins. Sind, China, and J apan 

5. Diagramma grisewm, sree 
6. Diagramma pictum, D. zi 

Longitudinally banded. Red Sea, Ha 
g10 A. 8, Front portion of spinous dorsal not elevated : caudal notched, 7. Diagramma punctatum, D. = 
d Sea, seas of India to the Malay Archipelago. spotted and blotched with veers Pe 

8. Diagramma picoides, D. +2, A. 8. Four large light blotches. Indian seas. 

1. Diagramma crassispinum, Plate XX, fig. 4. 

Diagramma crassispinwm, Riippell, N. W. Fische, p. 125, t. 80, f. 4; Bleeker, Scien. p. 26; Giinther, 
Catal. i, p. 819; Klunz. Verh. z. b. Ges. Wien, 1870, p. 738. 

Pristipoma nigrum, Cantor, Catal. p. 74; ? Cuy. and Val. v, p. 258; Giinther, Catal. i, p. 289. 
Diagramme affine, Giinther, Catal. i, p. 319 ;* Playfair, Fishes of Zanzibar, p. 26. 
Diagrawma nigrum, Day, Malabar Fishes, p. 23. 
Diagramma altun, Day, Proce. Zool. Soc. 1869, p. 514 (young). 
Plectorhynchus crassispina, Bleeker, Ternate, p. 23 and Rev. Plec. 1873, p. 277. 

B. vii, D. =24,, P. 17, V. 1/5, A. 8, C. 17, L. 1. 50-60, L. r. £9788, L. tr. 10/17, Cee. pyl. 6. 

Length of head 2/7, of caudal 1/6, height of body in the adult 1/3 of the total length. Hyes—diameter 
in the adult 2/9 of length of head, 13 diameters from end of snout, and more than one apart. The maxilla 
does not reach so far in the adult as to below the front edge of the orbit. Open pores but no groove below 
the mandible. Vertical limb of preopercle finely serrated in the adult, more coarsely so in the young, and its 
angle rounded, posterior half of its horizontal limb serrated. Teeth—vyilliform in-the jaws. ims—dorsal 
spines strong, the alternate ones thicker on one side, the fourth the highest, nearly equalling the leneth of the 
head without the snout: pectoral rather longer than the highest dorsal spine, it reaches to rather beyond the 
ventral, which latter extends three-fourths of the way to the anus. Second anal spine much stronger than the 
third, it equals the highest of the dorsal fin. Free portion of tail rather longer than high at its commencement. 
Colowrs—greyish, or slatey-grey, with a violet tinge over the head, and a brassy one on the body: fins nearly 
black. A few irregular coppery spots on the body, and a tinge of the same colour over the spinous dorsal : the 
other fins of a violet slate-colour, lightest along their centres. In the young the caudal is yellowish-white, and 
in one specimen having a dark candal, which I kept a few years in spirit I now find the fin nearly white, 
the colouring matter having disappeared. 

This fish appears to alter considerably with age. The height of the body is at first equal to nearly 
half of the total length. In some the maxilla extends to below the first third of the orbit, in others to beneath 
the posterior nostril; whilst the size of the eye varies in individual specimens. 

The specimen marked Diagramma crassispinwm in the British Museum, received from Zanzibar, is a skin 
under 10 inches in length, and not in a good state; the spines are a little shorter than in a Malabar specimen 
of the same size, irrespective of which it has several narrow black bands passing backwards and downwards 
from the base of the dorsal fin over the body. 

Jerdon, M. J. L. and S. 1851, observes of Scolopsides ; ‘‘a fourth species is-also found, of which, however, 
I only saw one specimen. Its colours were inky black, with the edges of the soft dorsal white, and the caudal 
pale yellowish-white. It was called Tawooloo pinnel.” The figure is amongst Sir W. Ellot’s collection named 
as above by Jerdon, and is this species. 

Habitat.—Red Sea, seas of India to the Malay Archipelago and beyond. It attains two feet or more in 
length and is good eating. 

Grey: fins blackish. Hast coast of Africa, seas of India. 
Front portion of spinous dorsal elevated. Caudal rounded. 2 
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2. Diagramma lineatum, Plate XX, fig. 5. 

Scicena lineata, Linn. Mus, Ad, Frid. t. xxxi, f. 4. 
Perca diagramma et lineata, Gmel. Linn. p. 1819, 
Grammuistes lineatus, Bl. Schn, p. 186. 
Diagramma lineatum, Cuv. and Val. y, p. 309: Bleeker, Amboina, iv, p. 112; Giinther, Catal. i, p. 330; 

Kunz. Verh. z. b. Ges. Wien, 1870, p. 735. 
Diagrammna Lessonii, Cuv. and Val. v, p. 313; Less. Voy. Coq. Zool. uu, p. 119, pl. 24; Bleeker, Bat. 

p. 463: Gunther, Catal. i, p. 329, and Fische d, Sndsee, p- 28, t, xxiii. 
Diagramma albovittatum, Rupp. N. W. Fische, p. 125, t. xxxi, fig. 2; Bleeker, Makass. p. 46; Ginther, 

Catal. i, p. 330; Klunz. 1. c. p. 736. 
Plectorh ynchus Tete Bleeker, Atl. Ich. Pere. t. xxviii, f. 4, Ternate, p. 232 and Revis. Plector. p. 286. 
Plectorhynchus Lessoni, Bleeker, "Atl. Ich, Pere, t. xxix, fig. 3 and Revis. Plector. p. 288. 
Plectorhynchus albovittatus, Bleeker, Revis. Plector. p. 280. 

* References to the plates and figures cited in the British Museum Catalogue are omitted as misleading, for such have not 
been published, and the figures do not now “exist. 
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B. vi, D. 22:23, P. 19, V. 1/5, A. 3, C. 17, L. 1. 59, L. v. 24, L, tr. 13/24. 18-20) 

Length of head about 1/4, of caudal 1/6, height of body from 4/13 to 2/7 of the total length. Byes— 
diameter from 1/3 to 2/7 of length of head, 1 diameter from end of snout, and nearly 1 apart. Dorsal profile 
much more convex than that of the abdomen, profile of head parabolic. The maxilla reaches to below the 
front third of the orbit. The depth of the preorbital nearly equals the diameter of the eye. Vertical limb of 
preopercle very slightly emarginate, its angle rounded, and the whole finely and evenly serrated. Teeth—fine. 
Fins —dorsal spines strong, every alternate one broadest on one side, they increase in height to the fourth, 
which equals two-fifths or one-third of that of the body, the last being about one-fifth shorter, soft portion of 
the fin gradually increasing in height, its middle third being higher than the spinous. Pectoral as long as the 
head without the snout: ventral reaching three-fourths of the distance to the anal, the second spine of which 
latter fin is stronger and slightly longer than the third, equalling the length of the head behind the middle of 
the orbit: caudal rounded, or cut rather square. Colowrs—D. lineatwm, yellowish-white superiorly, becoming 
white along the sides and on the abdomen: about six chestnut-coloured bands, the upper being wider than the 
ground colour, extend from the head along the body, the two first below the soft dorsal fin, coalescing and 
being continued along its centre as far as its termination in a wedge-shaped form: the third passes through 
the upper third of the eye along the side to a little above the centre of the caudal fin, and in its course 
touches the lower edge of the soft dorsal: the fourth arises by one or two roots below the eye, and goes to 
the lower third of the caudal, and joming with the last band, is continued im a pointed manner to its 
termination: the fifth proceeds from the angle of the mouth to the lower edge of the base of the caudal, and 
the sixth from below it to the lower edge of the soft portion of the anal: fins yellow, with sometimes one or 
more dark blotches: dorsal with a dark edge, which may be confined to its soft portion: three oblique bands 
across either caudal lobe, which are occasionally broken up into blotches: a band along the middle of the 
anal fin. 

Variety — Diagramme albovittatum, silvery-white above, becoming yellowish-white below, a dark chestnut 
median band commences on the occiput opposite the middle of the eye, and goes to the anterior dorsal spine, 
being continued first along the bases of the spines, but attaining their middle posteriorly, it joins the 
second band: the second chestnut band commences on the snout and passes aboye the eye, and gradually 
increasing in width posteriorly, arrives at the base of the soft dorsal, and is continued along its middle as 
far as its termination in a wedge-shaped form: the third band, which may be considered the coalescence of 
the two in D. lineatwm, extends from the snout through the eye, becomes the widest, and arriving at the 
centre of the base of the tail, diminishes in width, and is continued in a wedge-shape to the termination of 
the fin. Fins yellow, a narrow dark edge to the spinous dorsal, which increases in width over the soft portion : 
two oblique dark bands across the upper caudal lobe and one along the lower: a darkish edge to ventrals, 
and the outer half of anal with a dark band. 

In some specimens a wide chestnut coloured band appears to extend from below the eye, covering the 
abdomen, and leaving only a very narrow interspace of whitish ground colour between it and the band 
immediately above it; in such specimens the colour of the body appears to be chestnut, with three narrow 
white or light longitudinal bands. It must, however, be evident that other points being identical, this form 
is merely the D. lineatwm* with three instead of six longitudinal body bands, which, due to their decrease in 
number, show an increase in width. 

Bleeker (Revis. Plector. p. 282) observes that albovittatwm has no dark border to the spinous dorsal, 
nor spots on the paired fins, whilst the dorsal spines are of about equal length. A frontal profile little or 
not at all convex, L. r. 88. The specimen I have figured has L. r. §&, and appears to so connect the two 
species that it is difficult to say to which it belongs, the. colours and form of the spinous dorsal being such as 
refers it more to lineatum than albovittatum, but the number of scales, absence of spots on the paired fins, and 
a black edge to the spinous dorsal, being such as have been pointed out as characteristic of albovittatum. 

In the Catalogue of Fishes of the British Museum, i, p. 330, Bodian Cuvier, Bennett Fish. Ceylon, p. 15, 
fig. 13 is referred to Diagramma lineatum.+ In the “Fishes of Zanzibar,” p. 28, under the head of Diagramme 
Cuvieri, is Seba, ii, 27, 19, Bodian Cuvier, Bennett, and Diagramma Seba, Bleeker, whilst D. Lessonit 
(1. c.) is recorded as a distinct species. In the ‘“ Fische d. Sudsee,” p. 28, the synonyms for D. Lessonii are 
D. seba, Bleeker, but Bennett’s fish is not referred to. Bleeker in his revision of these fishes (pp. 288-9) 
observes that Lessonii is very near lineatus, and may represent its adult age, the formula of the scales and 
rays being identical. 

Turning to Bleeker’s figure of D. Seb, = D. Lessonit, Giinther, the anterior dorsal spines in the former 
appear to be more elevated. If the two longitudinal bands from the eye in the figure referred to were 
amalgamated, and the fin marks reduced to blotches or spots so frequently the case in large specimens, 

* Klunzinger (Verh. z. b. Ges. Wien. 1870, p. 736) observes that D. Blochii differs from D. albovittatwm in having 10 dorsal 
spines, &c., and places D. lineatum (1. c. p. 735) as a variety of D. punctatum. : 

+ It is also a subject worthy of consideration whether Plectorhynchus polytenia = P. polytenioides, Bleeker, L.r. #92, 38 

not identical with P. Goldmani, = P. hematochir, L. 1. 12°, the former having a bluish instead of a yellowish-white ground colour, 
and the bands being light brown instead of dark chestnut, whilst the deficiency of colouring matter accounts for the absence of spots 
on the fins of the former but present in the latter. The colouring of P. Goldmani again approaches very nearly that of P. or 

Diagramma Seba, Bleeker, L. 1. *%°, which, as observed, is considered by Dr. Giinther as identical with D. Lessonit, which is a variety 
of D. lineatum. 
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thecolours would considerably resemble those of lineatwm ; the three upper bands would only have to be conjoimed 
and continued on to the dorsal fin, when albovittatwm would be reproduced. But Bleeker observes that the 
scales are L. rv. 42°, and more than are found in lineatwm or Lessonii: were it not for that fact, one would 
almost feel inclined to agree with Dr. Gimther, and place it as another synonym of lineatwm. 

It is very desirable that some one residing where these fishes are to be obtained in quantities, as Sind 
or the Andamans, would bring together a large number, of all sizes, at different seasons of the year, carefully 
examine the sexes, and the number of their caecal appendages whilst they are in a fresh state, making a comparison 
between all the differently coloured ones, the result I anticipate would be, as in the Serrani, that a conclusion 
must be arrived at, that there are many varieties but comparatively few species. 

Habitat.—Red Sea, seas of India to the Malay Archipelago and beyond. The specimen figured was 
given me by Dr. Shortt, Inspector General of Vaccination for the Madras Presidency, who received it whilst 
fresh at Cuddalore in 1867. Personally I never obtained a specimen of this genus along the Coromandel coast. 

3. Diagramma Orientale, Plate XX, fig. 6. 

Anthias Orientalis, Bloch. t. 326, fig. 3; Bl. Schn. p. 306. 
Lutjanus auwrantius, Lacép. iv, p. 239. 
Serranus Orientalis, Cuy. and Val. ii, p. 318. 
Diagramma pica, Cuy. and Val. v, p. 297; Giinther, Catal. i, p. 326, and Fische d. Sudsee, p. 27, 

t. xxii, fig. A. 
Diagramma Orientale, Cuy. and Val. v, p. 299, pl. 124; Bleeker, Verh. Bat. Gen. xxiii, Scien. p. 23; 

Giinther, Catal. i, p. 326 and Fische d. Sudsee, p. 28, taf. xxii, fig. B and C. 
Diagramma Sibbald, Bennett, Proc. Zool. Soc. 1832, p. 182. 
Plectorhynehus Orientalis, Swains. Fish. ii, p. 218; Bleeker, Atl. Ich. Perc. t. xxviu, fig. 3, and Revis. 

Plectorh. p. 295. 

B. vi, D. =} 3,5, P. 17, V. 1/5, A. 3, ©. 17, L. r. 499, Li. tr. 13/25. 

Length of head from 3/13 to 2/9, of caudal 1/6 to 1/7, height of body 2/7 of the total length. _Hyes— 
diameter from 1/3 to 2/7 of length of head, 1 diameter from the end of snout. Dorsal profile much more convex 
than the abdominal: profile of head parabolic. The maxilla reaches to below the front third of the orbit: the 
depth of the preorbital nearly equals the diameter of the eye. Vertical limb of preopercle serrated, its angle 
not produced. Teeth—generic. Fins—dorsal spines of moderate strength, every alternate one strongest on one 
side, the second nearly as high as the third which is the longest in the fin and equals from half to two-fifths of 
the height of the body, the last being from one-third to one-half shorter: soft portion of the fin gradually 
increasing in height, its middle third being higher than the spinous. Pectoral as long as the head without the 
snout: ventral reaching three-fourths of the distance to the anal, the second spine of which latter fin is 
stronger and longer than the third, equalling the length of the head posterior to the middle of the eye: caudal 
rounded or cut rather square. Colowrs—yellowish superiorly, becoming white on the sides and beneath, the body 
with several chestnut bands nearly or quite as wide as the ground-colour. There may be four or five complete 
or interrupted horizontal bands along the snout and head, which form three or four on the body: the highest 
going to the base of the spinous dorsal: the second, usually interrupted, to the first two-thirds of the base of the soft 
dorsal: the third bifurcating beyond the end of the pectoral fin divides into two, the superior, often interrupted, 
going to the upper portion of the caudal fin, and the inferior to its lower portion, on the caudal these two bands 
gradually approximate or even coalesce, and are so continued to the centre of the fins termination: the lowest 
body band goes from below the pectoral fin to the end of the base of the anal. Spinous dorsal with a narrow 
dark upper edge: a dark angular band along its base, which is anteriorly two-thirds as high as the spines, but 
ending in a point at the base of the last spine: a similar wedge-shaped band exists on the soft dorsal, its base 
being along the origin of the first ten or twelve rays and its apex at the upper termination of the same rays. 
Pectoral yellowish, with a dark blotch covering all but its margin: a black band along the middle of the 
anal and an oblique one across either lobe of the caudal, the lower being sometimes divided into two, or having 
a light spot in its centre. 

The Orientale figured in Bloch, Cuv. and Val., and in Garrett’s Fische d. Sudsee shows much of the 
colouring of D. pica :—a band passes vertically from the upper surface of the head behind the eye to the angle of 
the mouth, and from it proceeds a wide single horizontal one along the body which is more or less interrupted 
but eventually constitutes a central caudal band: from this lateral band one may proceed directly upwards and 
form the basal blotch on the spinous dorsal, or it may be interrupted in this course; a second band proceeds 
upwards and forms the blotch on the soft dorsal: a lower band likewise proceeds from the base of the pectoral 
to the end of the anal joining the band on that fin: the marks on the fins are as in the first variety. 

That this species is very closely related to D. lineatum is apparent: its colouring is evidently a 
modification of identical bands somewhat differently disposed. The dorsal spines however differ, and to judge 
by this question solely would cause Bennett’s figure of Bodian Cuvier, p. 13, fig. 13, to be a Diagramma with 
much the form of Orientale and the colouring of D.limeatum. Cantor indeed observes of it, “in the absence 
of a detailed description * * the species cannot be determined.” 

Habitat—Red Sea, seas of India, to the Malay Archipelago, and beyond. 
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4, Diagramma cinctum, Plate XXI, fig. 1. 

Diagramma cinctum, Temm. and Schleg. Fauna Japonica, Poiss. p. 61, pl. 26, f.1; Richardson, Ich. 
China, p. 226; Gimther, Catal. i, p. 325. . 

B. vii, D. ~224, P. 17, V. 1/5, A. 8, C. 17, L. 1. 56, L. v. 84:88, L. tr. 14/20. 

Length of head 3/11, of caudal 1/6, height of body 1/3 of the total length. Hyes—diameter 4+ in length 
of head, 1} diameters from end of snout, and 1 apart. A considerable rise from the snout to the base of the 
dorsal fin: upper jaw slightly the longer. The maxilla reaches to below the front edge of the orbit. Vertical 
margin of preopercle also shoulder-bone serrated. Teeth—yvilliform in the jaws. Hims—dorsal spines strong, 
increasing in length to the fourth and fifth, which are equal in height to nearly half that of the body, from 
the fifth they decrease in length: soft portions of dorsal and anal rounded. Pectoral half as long as the body 
is high, it does not reach so far as the ventral, which last extends three-fourths of the way to the anal: second 
anal spine much stronger and longer than the third, it equals nearly 1/3 the height of the body and the length 
of the postorbital portion of the head: caudal cut square. Oolowrs—slaty-grey, the upper half of the anterior 
and the whole of the posterior portion of the body covered with large black blotches. Two rows of black 
blotches and an outer black margin to the dorsal fin, usually an additional row on the soft portion: caudal 
and soft portion of the anal likewise with black blotches and a black margin: ventral nearly black: pectoral 
yellow. The bands on the body alluded to in the ‘Fauna Japonica’ and shown in the plate do not exist in my 
Indian specimens. 

Habitat.—Sind, where it is not uncommon, attaining to two feet in length; also in China and Japan. In 
the British Museum is a specimen marked “g. adult: skin. Nepal? Presented by B. H. Hodgson, Hsq.” 
(Catal. vol. i, p. 326.) ; this marine fish, it is almost unnecessary to observe, could not have been captured in 
such a locality, but was probably obtained from the mouth of the Hooghly along with several other sea fish, 
which are likewise recorded as from Nepal and sent by Mr. Hodgson. 

5. Diagramma griseum, Plate XXI, fig. 2. 

Cuy. and Val. v, p. 306; Giinther, Catal. i, p. 321; Playfair, Fishes of Zanzibar, p. 26, pl. iv, fig. 3, 
var. b. and Proc. Zool. Soc. 1867, p. 851.* q 

B. vii, D. +332, P. 17, V. 1/5, A. 785, C. 17, L. 1. 63, L. rv. 22°28, L. tr. 13/26, Cee. pyl. 9. 

Length of head 3/11 to 1/4, of caudal 1/6, height of body 1/3 of the total length. Hyes—diameter from 
2/7 in the young to 1/4 of length of head, 13 diameters from end of snout, and 1 apart. The profile from the 
snout to occiput more obtuse in adults than in the young. The maxilla reaches to below the posterior nostril. 
Vertical limb of preopercle rather strongly and evenly serrated, angle rounded and also serrated. Shoulder- 
bone serrated. Yeeth—villiform in the jaws. Hins—dorsal spines of moderate strength, the third or fourth 

' the highest and equal to the length of the postorbital portion of the head, from thence they gradually decrease 
to the last; height of soft dorsal scarcely exceeds that of one-third of the body. Pectoral as long as head without 
the snout and of about equal length to the ventral: second anal spine strongest and longest, equalling the 
distance between the middle of the orbit and the end of the head in the young or merely the postorbital portion 
in the adult: caudal slightly emarginate. Free portion of tail as deep at its commencemeut as it is long. 
Scales—in oblique rows above the lateral-line, some are present on the preorbital. Colowrs—uniform grey or 
olive-grey with the fins nearly or quite black. In the young the general colour is olive, with some sinuous 
and narrow light blue lines over the snout and cheeks, but which usually fade shortly after death. There are 
also several sinuous blue lines taking an oblique direction from the head upwards, and which extend to nearly 
the length of the body. Also a black mark over the posterior end of ,the free portion of the tail. 

Variety Colour grey above, white below, with four whitish curved cross bands; the first crosses the 
forehead and terminates at the angles of the operculum and preoperculum: the second proceeds from the 
second dorsal spine, in the direction of the root of the ventrals: the third runs parallel to the last from the 
seventh and eighth dorsal spines; and the last, also parallel, rans from the first anal ray to the posterior of 
anal. Fins blackish, immaculate. Length 45 to 17 inches.” (“ Fishes of Zanzibar,” p. 26.) 

Diagramme sordidum, Ktunz. (Verh. z. b. Ges. Wien, 1870, p. 67) = ? Seicena schotaf, Forsk. (p. 51) has 
the sixth dorsal spine the highest and slightly longer than in D. grisewm, D. 12, A. 8. The above is from one 
of the type specimens which closely resembles D. griseum. 

Habitaut.—Kast coast of Africa, Beloochistan and seas of India, attaining at least 18 inches in length. 
It is very common in Sind and Bombay. Specimen figured 6 inches long. 

6. Diagramma pictum, Plate XXI, fig. 3, 

Perea picta, Thunb. Nya Handl. xiii, 1792, p. 142, pl. v, fig. 1, 
Sciena abu mgaterm, Forsk. p. 51. 

* Col. Playfair observes that “several specimens of this fish were caught in a mountain-torrent in Seychelles, which loses 
itself in a sand-bank without reaching the sea. The only direct communication between the two is after unusually heavy floods, so 
that it would appear that this salt water species not only visits, but habitually lives in fresh water.” This conclusion requires modification, 
the species perhaps, as is common with many other marine forms in the East, entered the river with the rain floods, and owing to a 
sudden subsidence, return to the ocean became cut off, and those which did not die were waiting toy the next rains to allow them to 
excape to the sea (see page 68 ante), 
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Anthias diagramma, Bloch, t. 820 (var. Blochii). 
Grammistes pictus, Bl. Sch. pp. 184, 190. 
Holocentrus radjabou, Lacép. iv, pp. 335, 374. 
Lutjanus pictus, Lacép. v, pp. 687, 688. 
Diagramma Blochii, Cuy. and Val. v, p. 812; Giinther, Catal. i, p. 329. 
? Diagramma pecilopterum, Cuy. and Val. y, p. 314; Temm. and Schleg. Fauna Japon. Poiss. p. 61; 

Giinther, Catal. i, p. 329. 
Diagramma pictum, Cuy. and Val. v, p. 315; Tem. and Schleg. Fauna Japon. p. 62; Richardson, Ich. 

China, p. 227; Giinther, Catal. i, p. 327. 
Diagramme balteatwm, (Kuhl. and vy. Hass.) Cuy. and Val. v, p. 316. 
Plectorhynchus Blochii, Cantor, Catal. p. 77. 
Plectorhynchus balteatus, Cantor, Catal. p. 78. 
Plectorhynchus punctatus, Bleeker, Atl. Ich. Pere. xxii, fig. 1, Ceram, p. 187, and Revis. Plector. p. 298. 

B. vi, D. 539,, P. 17, V. 1/5, A. 3, L. vr. 229, L. tr. 15/26. 100? 

Length of head 2/9, of caudal 2/13, height of body 4/15 of the total length. Hyes—diameter 2/7 (in the 
young’) to 2/9 of the length of head, 14 to 2 diameters from the end of snout, and nearly 1 apart. The maxilla 
reaches to below the front edge of the orbit.” Teeth—generic. Fins—dorsal spines of moderate strength, the 
first short, the third usually the highest and equalling about one half the depth of the body, the second and 
fourth spines are of nearly the same height but variations are constantly found, the last dorsal spine is about 
one fourth of the height of the body, and the rays a little higher than the anterior or most elevated portion of 
the spmes. Pectoral as long as the head excluding the snout: the second and third anal spines of about the 

~ same length and equal to about half the length of the head or the height of the sixth dorsal spine: caudal cut 
nearly square, or with rounded angles. Colowrs—This fish having been divided into several species due to 
variations in colour, I propose describing such in accordance with what appears to me to be that most readily 
explained. Diagramma Blochii (variety) orange yellow or white, with chestnut brown or black longitudinal 
bands, the upper three of which commence between the eye and the base of the first dorsal spine, the superior 
narrow runs along the base of the spinous dorsal and joins the one on the dorsal fin: the second and third are 
broader and coalesce above the middle of the pectoral fin, becoming lost below the base of the soft dorsal and 
on the upper edge of the free portion of the tail: the fourth and fifth proceed from the snout, through the eye, 
and go direct to the centre of the base of the caudal, where they join and are continued to the. end of the fin 
in a wedge-shaped form: below these bands are one or two more, the upper of which goes to the lower edge of 
the free portion of the tail. Dorsal fin with a narrow black margin, a broad dark band runs from the upper 
two-thirds of its second spine backwards and downwards to the base of the fin, leaving the lower third of the 
second and third spines uncovered, this band is sometimes interrupted (as shown by Bloch), causing a black 
spot to exist between its third and fourth spines; if continuous (as in Pl. xxi, fig. 3), 1t coalesces with the 
upper body band, and is continued in a wedge-shaped form to the posterior-superior angle of the soft dorsal 
fin. Caudal with a central wedge-shaped dark band, and a cross-band over its upper and lower angles, these 
are frequently broken up into spots: the lower half of the anal and the end of the ventral black.* 

A yery interesting form of colouring exists in a specimen with D. ,%; from Madras, presented by Dr. 
Jerdon to the British Museum, it is the intermediate form of ornamental colouring between D. Blochii and 
D. pictum, the two bands which pass backwards from the eye to the caudal fin become merged into one below 
the middle of the soft dorsal. 

Diagramme pictwm has the same ground colour as D. Blochii with fewer but wider longitudinal bands : 
the first, second, and third bands coalesce much sooner, the upper two below the middle or end of the 
spinous dorsal, and the second and third on the nape: whilst the two bands which pass backwards from 
the eye to the caudal fin, and which coalesce in Dr. Jerdon’s specimen below the middle of the soft dorsal, in 
the typical pictwm form a single broad one by the amalgamation of them in their whole length from the eye to 
the tail. The fins are coloured as described for D. Blochii, in short the immature appear to be generally 
coloured as in the typical D. pictwm. 

Bleeker’s figure of Plectorhynchus punctatus is this species, the ornamental colouring being increased 
by the addition of some extra intermediate bands which are broken up into spots: the ventral and anal are 
likewise darker, due to the existence of additional colour. 

In a bad skin in the British Museum, marked D. Blochii with D. 39, all the longitudinal bands are 
broken up into a series of elongated spots or blotches. 

Having remarked how the wide bands in the typical D. pictwm are liable to be varied by the existence 
of more numerous but narrower ones in D. Blochii it remains to be observed that they may be further 
modified by being broken up into rows of oblong blotches or spots; or when narrow bands exist they may be 
alternately complete or interrupted as in D. pacilopterum. 

* Col. Playfair, Fish. Zanz. p. 28, apparently on the authority of a single skin, asserts “the colour of the adult is dark 
grey, with darker longitudinal lines and series of spots; fins blackish, except pectorals, which are grey.” But as specimens with 
the colouring of the typical Blochit exist as large as the grey lineated one, I think it would be preferable to consider such as haying 
a peculiar form of colouring. However, a doubt is raised as to whether Diagramma Blochii, Cuv. and Val., is Anthias diagramma. 
Bloch, as he remarks ‘‘ the younger specimen agrees perfectly with the Anthias diagramma of Bloch, although it is doubtful whether it 
is the same as the D. Blochii of Cuvier and Valenciennes, which is only known from e figure taken at Trincomalee.” 
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Habitut—Red Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond. The 
specimen is figured life-size. 

7. Diagramma punctatum, Plate XXI, fig. 4. 

(Hhren.) Cuy. and Val. v, p. 302; Temm. and Schleg. Fauna Japon. p. 60, pl. xxvi, A; Riipp. Atl. 
Fische, p. 126, t. 32, £ 2, and N. W. Fische, p. 125; Quoy and Gaim. Voy. Astrol. Poiss. p. 699, pl. xii, fig. 2; 
Gunther, Catal. 1, p. 823; Kner, Novara, Fische, p. 54; Klunzing. Verh. z. b. Ges. Wien, 1870, p. 734 (part). 

Diagramma cinerascens, Cuy. and Val. v, p. 307; Rupp. Atl. p. 127. 
? Diagramme centurio, Cuv. and Val. v, p. 308; Playfair, Fish. Zanz. p. 27. 
Plectorhynchus punctatus, Bleeker, Ceram. p.. 187 and Atl. Ich. Pere. t. xxii, f. 1. 

B. vii, D. 7342, P. 17, V. 1/5, A. 3, C.17, L. rv. 4987209, L, tr. 15/20. 
90-95 ?) 

Length of head from 4/17 to 2/9, of caudal from 1/8 to 1/9, height of body 2/7 of the total length. 
Hyes—diameter from 2/9 to 1/4 of length of head, 13 to 2 diameters from end of snout, and about 1 apart. 
Dorsal profile much more convex than that of the abdomen. The maxilla reaches to below the hind nostril. 
Vertical border of preopercle serrated, as is also its rounded angle. Shoulder-bone serrated. Teeth— 
villiform. /ns—dorsal spines moderately strong, the second and third being the longest and equal to two- 
fifths of the length of the head: second anal spine slightly the strongest but the third a little the longest: 
caudal lunated: the distance the ventral fins extend varies considerably with the age of the fish, becoming 
comparatively very much shorter in the larger specimens. Colowrs—greyish, several rows of large brilliant 
golden spots along the upper half of the body: three short bluish bands pass from the eye across the 
opercle, and two more in the same direction between the eye and the angle of the mouth, these bands are 
continued on to the body between the rows of spots. Two rows of brownish spots dashed with yellow 
exist on the hard dorsal as well as a light longitudinal band: soft dorsal with similar spots much wider than the 
ground colour: caudal the same: anal and ventral likewise spotted, the latter being greyish externally : pectoral 
golden. 
‘ In a specimen 273 inches in length the colouring varied, it being of an uniform greyish-brown, some small 
ill-defined spots on the soft dorsal : the caudal covered with small circular brown marks as well as the outer half 
of the anal: ventral externally greyish. 

Bleeker (Revis. Plector. p. 301) considers D. pictwm and D. punctatwm as the young and adult of one 
species, the colours and the form of the dorsal changing with age. My specimens however show D. pictum 
(figured life-size) with L. r. 12°, and D. punctatum (at 10 inches in length, Pl. xxi, fig. 4), with L. r. 128, and a 
specimen 275 inches with L. r. 198. But Dr. Bleeker having, as he observes, 43 specimens which show the 
gradations, make one very doubtful whether this species may not be the adult of pictum. ‘ 

Habitat.—Red Sea, seas of India to the Malay Archipelago. 

8. Diagramma picoides. 

Peters, Monatsh. Akad. Wiss. Berl. 1866, p. 94. 

Bova, D: 22, BP. 17, Vi. 1/5, A. 3, ©. 17, Le 1. 100) Lr) 22s) ly tr, 16-117/31-32: 
110? 

Length of head 2/9, of caudal nearly 1/7, height of body 4/17 of the total length. Hyes—diameter 
2/9 of length of head, 13 diameters from end of snout, and 14 apart. Fins—the spines of the dorsal are of 
‘moderate height, the third being a little more than 1/3 of the height of the body: ventral spine longer than the 
third of the dorsal fin: the second anal spine is slightly longer and much stronger than the third, and one-third 
longer than the highest in the dorsal fin. Colowrs—upper 1/2 of body black with four large light blotches, one 
being over the snout: a second across the nape: a third under the commencement of the dorsal rays, and the 
last over the free portion of the tail. The white colour of the abdomen is divided im a zig-zag or wavy line 
from the black of the back. On the tail where there is a row of black spots, the white colour merges into the 
upper spot. Dorsal fin with a black base and upper edge, and having a white median longitudinal band. The 
anal and caudal with irregular black spots. 

Hatbitat.—A dried example nearly 12 inches long was obtained by Lamare Pigout, most probably in the 
East Indies, but it might have come from the Mauritius, or even the Cape of Good Hope. 

Genus, 20—Loporns, Cw. 

Branchiostegals siz: pseudobranchie. Body and fins somewhat elevated: upper profile of head concave. 
Eyes rather small. Mouth moderately protractile, its cleft oblique, lower jaw the longer. Opercle with obtuse points : 
preopercle serrated. Vulliform teeth in the jaws having an external enlarged and somewhat conical row, but without 
canines: palate edentulous. One dorsal fin with twelve stout spines: anal with three: caudal rounded. Scales 
ctenoid, of moderate size, extended over the head. Atr-vessel simple, without any constriction. 

Geographical distributionSeas of India, China, and Atlantic coasts of America. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Lobotes Swrinamensis, Bloch, D. 325, A. -8yq, . 1.48. Brassy-brown blotched with darker. East 
coast of Africa, seas of India to the Malay Archipelago and beyond. 
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Lobotes Surinamensis, Plate X XI, fig. 5. 

Holocentrus Surinamensis, Bloch, t. 243; Bl. Schn. p. 316. 
Lobotes Surinamensis, Cuy. and Val. v, 319; Day, Fishes of Malabar, p. 24. 
Lobotes erate, Cuv. and Val. v, p. 322; Bleeker, Scien. p. 26, and Atl. Ich. Pere. t. xxiii, fig. 4; Cantor, 

Catal. p. 80. 
Pes Farkharti et somnolentus, Cuv. and Val. v, p. 324. 
Lobotes auctorum, Giinther, Catal. i, p. 838. 
Parrandee, Mal.: Musalli, Tam. : Chota bekkut, Ooriah. 

B.. vi, D. ~22,, P. 15-17, V. 1/5, A. a8sq, C. 17, L. rv. 29:48, L. tr. 9-11/22, Cee. pyl. 4 (38), 
Vert. 13/11. 

Length of head from 33 to 332, of caudal 1/6, height of body 23 to 1/3 in the total length. Hyes— 
diameter 1/6 to 1/7 of the length of head, 1 diameter from the end of snout, and 1} to 2 apart. A concavity in 
the dorsal profile over the eyes. The mavxilla reaches to below the anterior third of the orbit. Vertical limb of 
preopercle denticulated, with spinate teeth at its rounded and slightly produced angle: horizontal limb entire. 
Shoulder-bone and one in axilla denticulated. T'eeth—fine. Fins—dorsal spines strong, the fourth to the seventh 
of about the same height and the longest equal to half the length of the head; soft portion of the fin higher than 
the spinous. Pectoral rounded, half as long as the head : third anal spine longer than the second, and equal to 1/4 
or 2/9 of height of body: soft portions of dorsal and anal rather angular: caudal rounded. Air-vessel—large, 
thin, and lanceolate in shape. Colowrs—brassy-brown blotched with darker, and having the extremity of the 
caudal and the pectoral of a dirty yellowish-white: the other fins are of a slate colour. 

This fish varies considerably with age ; and Dr. Giinther, under the designation of Lobotes wuctorwm, gives 
as its range, “ Atlantic coasts of “America from New York to the coast of Surinam ; Carribean sea; Ceylon, 
Bay of Bengal, Sunda, Molucca, and Chinese seas.”—Catal. i, p. 338. 

Habitat.—EKast coast of Africa, seas of India to the Malay Archipelago and beyond, attaining at least 23 
feet in length. It is excellent as food. 

Genus, 21—Scotopsis, Cuv. and Val. 
Scolopsides, Cuv. 
Branchiostegals five: pseudobranchic. Body oblong. Eyes of moderate or large size. Mouth moderately 

protractile: jaws of nearly equal length anteriorly : cleft of mouth horizontal. Infraorbital arch with a spine directed 
backwards: preopercle as a rule serrated, and often the suborbital ring: opercle with a weak spine. A single dorsal 
jin with ten spines: anal with three: caudal emarginate or forked. Scales ctenoid. Air-vessel without any 
constriction, sinuyple. Pyloric appendages few. 

Geographical distribution—From the Red Sea, and Hast coast of Africa, through the seas of India to the 
Malay Archipelago and beyond. The largest numbers and greatest varieties of species in this Genus are taken 
off the coasts of Sind and Bombay, also at the Andamans and Nicobars, 

SYNOPSIS OF SPECIES. 

1. Scolopsis bimaculatus, D, =, A. #, L. 1. 48, L. tr. 44/14. Greyish, a broad white opercular band : two 
black blotches on the lateral-line, the first from the eleventh to the twenty-second scale: the second behind the 
end of the dorsal fin. Red Sea, seas of India to China. : 

2. Scolopsis pheeops, D. 32, A. 3, i. 1. 46-48, L. tr. 5/16. A light band along the base of the dorsal fin : 
a blue band from the eye to the upper jaw; a second to the axilla where it ends ina blue spot. Hast coast of 
Africa, and seas of India. 

3. Scolopsis bilimeatus, D. »°, A. 8, L. 1. 46, L. tr. 4/14. A white band from snout to base of dorsal 
spines : a second from above the orbit to a little way below the last dorsal spine: a third from the upper edge of 
the eye to the lateral-line. A wide yellow, black-edged band from the mouth to the soft dorsal. A large yellow 
blotch below the last half of the soft dorsal, which latter is anteriorly edged with black: anal with its front half 
black. Andamans and Malay Archipelago. 

4. Scolopsis ghanam, D. +9, A. *, L. 1.46, L. tr. 4/14. A light band from the snout to the base of the 
dorsal spines: a second from above the eye to the end of the dorsal fin: a third from the eye to the shoulder 
where it divides into two and is continued backwards: a black spot in the axilla. Red Sea and Andamans. 

5. Seolopsis monogramma, D. 1, A. %, L. 1. 44, L. tr. 5/14. A deep black band from the eye to above the 
base of the caudal fin. Andamans to the Malay Archipelago. 

6. Scolopsis cancellatus, D. #2, A. #, L. 1. 44, L. tr. 33/14. A white streak from snout to first dorsal 
spine: a second from over orbit to the end of the base of the dorsal: a third from the upper third of the eye to 
opposite the end of the pectoral: a fourth from the middle of the eye to the upper third of the caudal. Several 
irregular and wide vertical body bands. A black spot between first and third dorsal spines. Andamans to the 
Malay Archipelago and beyond. 

7. Scolopsis Vosmeri, D. 1, A. %, L. 1. 42-44, L. tr. 34-4/14. Serrations on preopercle directed backwards 
in the immature, outwards in the adult. A light band over the opercles, and a longitudinal light line along the 
body. Red Sea, seas of India to the Malay Archipelago and beyond. 

8. Scolopsis lewcotenia, D. +, A. 8, L. 1. 39, L. tr. 33/13. A light band edged with dark above and below, 
going from the eye to the upper half of the caudal fin: usually a dark spot on the dorsal fin. Bombay to the 
Malay Archipelago. 
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9. Scolopsis ciliatus, D. 19, A. 3, L. 1. 40, L. tr. 4/15. A silvery line from between the lateral-line and 
the back, from near the head to the commencement of the soft dorsal: most of the scales below the lateral-line 
with a golden spot. Andamans to the Malay Archipelago and beyond. 

1. Scolopsis bimaculatus, Plate XXII, fig. 1. 

Riippell, Atl. Fische, p. 8, t. ii, f. 2, and N. W. Fische, p. 126; Giinther, Catal. i, p. 357; Klunz. Verh. z. 
b. Ges. Wien, 1870, p. 740; Bleeker, Revis. Scolop. p. 367. 

Scolopsides bimaculatus, Cuv. and Val. v, p. 340. 
Scolopsides inermis, Cuy. and Val. v, p. 340; Richards. Ich. China, p. 236, (not Tem. and Schleg.) 
Scolopsides monogramma, Bleeker, Scien. p. 29, (ex parte.) 

B. v, D. 32, P. 18, V. 1/5, A. 8, C. 17, L. 1. 48, L. tr. 435/14. 

Length of head about 1/4, of caudal 1/6, height of body 4/13 to 2/7 of the total length. Hyes—diameter 
1/3 of length of head, 1 diameter from end of snout, and 3/4 apart. The maxilla reaches to nearly beneath the 
front edge. of the orbit. Preorbital 1 /2 as high as the wenger of the orbit, having a strong spine, with four or 
five denticulations along the posterior margin 1 of its plate. Vertical limb of preopercle serrated, most strongly so 
at the angle. Teeth—fine. Fins—dorsal spines strong, the fourth the highest being rather longer than the post- 
orbital portion of the head. Pectoral nearly as long as the head. Second anal spime stronger but shorter than 
the third, which equals one-third the length of the head: caudal lunated. Colowrs—greyish, becoming dull 
white on the abdomen: a broad light opercular band. Branchiostegal membranes blood-red. A brownish band 
over the snout, and one or two blotches on the lateral-line, the first large, being from the eleventh to the twenty- 
second scales, ‘the second smaller and behind the posterior extremity of the dorsal fin, or the two may be 
conjoined. Fins orange, becoming reddish externally. Hyes silvery. 

Habitat.—Red Sea, seas of India and China. The specimen which is figured was captured at Madras in 
June, 1867, and is nearly 83 inches in length. Instead of haying along single blotch on the side, it has taken the 
form of two distinct ones. 

2. Scolopsis pheops, Plate XXII, fig. 2. 

Scolopsides pheops, Bennett, Proc. Zool. Soc. 1831, i, p. 165. 
Scolopsis pheeops, Ginter, Catal. i, p. 358. 
Scolopsis nototenia, Playfair, Fish. Zanz. p. 29, pl. v, fig. 2. 

B. v, D. 32, P. 16, V. 1/5, A. 3, C. 17, L. l. 46-48, L. tr. 5/16. 

Length of head 1/4 to 43, of caudal nearly 1/5, height of body 33 to 3} in the total length. Hyes— 
diameter 2/9 of length of head, 13 diameters from end of snout, and 13 apart. Interorbital space rather convex 
transversely. Cleft of mouth somewhat oblique, the maxilla reaching to below the front edge of the orbit. 
Preorbital spine of moderate size, with a strong denticulation on the posterior-inferior edge of the plate. 
Vertical limb of preopercle shghtly emarginate, the: angle being rounded and somewhat produced : on the vertical 
limb the serrations are strongest, superiorly decreasing i in strength to above the angle where they become almost 
spinate. eeth—in the jaws fine. Fins—dorsal spines of moderate strength, increasing in length to the fourth 
which equals 1/3 of the height of the body. Pectoral equals the length of the head excluding the snout: third 
anal spine longer but not quite so strong as the second, and equalling 2/7 of the height of the body: caudal 
forked, upper ‘lobe somewhat ‘the longer. Colowrs—greenish- olive above the lateral- line, becoming yellowish- 
white below it: a narrow light band runs along the back close to the base of the dorsal fin. A wide bright blue 
band passes from the eye over the preorbital and upper maxillary bone ceasing a short distance between the 
centre of the upper jaw and the angle of the mouth: a second goes from the posterior edge of the eye to the axilla 
where it ends in a blue spot: fins reddish. 

Tn the dried skin shown me in the British Museum of S. nototcenia, Playfair, and as I understood ike type, 
the anal spines are correctly described as “ the two last spines are nearly equal in length, but the second is the 
stronger, they are about one-third of the length of the head :” (Fish. Zanz. p. 30,) but they have evidently been 
injured and grown again in an irregular manner. 

Habitat—Wast coast of Africa, seas of India. Not uncommon off Sind. The specimen figured is 
92 inches in length. 

8. Scolopsis bilineatus, Plate XXII, fig. 3. 

Anthias bilimeatus, Bloch, t. 325, fig. 1; Bl. Schn. p. 306. 
Iutjanus ellipticus, Lacép. iv, p. 213. 
Scolopsides bilineatus, Cuy. and Val. v, p. 336; Bleeker, Verh. Bat. Gen. xxiii, Scien. p. 28. 
Scolopsides limeatus, Bleeker, Solor. p. 73, (not Riipp.) 
Scolopsis bilineatus, Giinther, Catal. i, p. 357; Bleeker, Revis. Scolop. p. 359. 
Scolopsis Bleekert, Giinther, Catal. i, p. 361. 

B. v, D. 12, P. 16, V. 1/5, A. 3, C. 17, L. 1. 46, L. tr. 4/14, Cee. pyl. 5. 

Length of head 1/4 or a little less, of caudal 1/5, height of body 2/7 of the total length. Hyes—diameter 
4/11 to 2/5 of length of head, 2/3 of a diameter from end of snout, and 1 apart. The maxilla reaches to below 
the front edge of the orbit or even to its first third in the adult. Vertical limb of preopercle serrated, and its angle 
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rather produced and rounded. A strong preorbital spine, with three teeth below it along the edge of the plate. 
Opercular spine distinct. Teeth—villiform. Hims—dorsal spines not strong, increasing in height to the fourth 
which equals 3/7 of the height of the body. Pectoral extends nearly to above the anal spines, the second of 
which is very strong, longer than the third, and equal to rather more than half of the height of the body : soft 
dorsal and anal angularly rounded; caudal forked. Colowrs—a white band from the snout to the base of the 
dorsal spines: a second from above the orbit to a little way below the last dorsal spine : a third from the upper 
edge of the eye to the lateral-line. A wide yellow, black-margined band passes from the mouth to the commence- 
ment of the soft dorsal fin. A large yellow blotch exists below the last half of the soft dorsal, which latter fin 
is anteriorly edged with black: anal black in its front half and white posteriorly. 

In the young, S. Bleeker’, Giinther, the light band bordered with black is nearly straight, and terminates 
where the white spot exists in the adult, near the end of the base of the soft dorsal: another light band proceeds 
from the upper edge of the eye to the base of the spinous portion of the dorsal fin; whilst a third median one 
goes from the snout to the base of the first dorsal spine. 

Habitat—Andamans and Malay Archipelago. The specimen is figured life-size. 

4, Scolopsis ghanam, Plate XXII, fig. 4. 

Sciena ghanam, Forsk. p. 50, No. 56. 
Holocentrus ghanam, Lacép. iv, p. 347. 
Scolopsis lineatus, Riipp. Atl. Fische, p. 7, pl. 2, fig. 1, and N. W. Fische, p. 126. 
Scolopsides ghanam, Cuy. and Val. v, p. 348. 
Scolopsis ghanam, Gunther, Catal. i, p. 362; Klunzinger, Verh. z. b. Ges. Wien, 1870, p. 739. 

B. v, D. 12, P. 17, V. 1/5, A. 3, L. 1. 46, L. tr. 4/14, Cxe. pyl. 6 (4). 
Length of head 1/4 to 44, of caudal 1/5, height of body 33 to 33 in the total length. Hyes—diameter 1/3 

of length of head, 3/4 of a diameter from end of snout, and 1 apart. Scaleless portion of the head covered 
with numerous small pores. The maxilla reaches to below the first fourth of the orbit. Preorbital spine strong, 
the plate denticulated on the edge beneath it: lower edge of suborbital ring of bones serrated. Vertical limb of 
preopercle strongly serrated, most coarsely so upon its produced angle. Opercular spine well developed. 
Shoulder-bone serrated. Teeth—fine. Finms—the dorsal spines which are rather weak increase in length to the 
fifth, the height of which nearly equals half the length of the head. Pectoral not quite so long as the head : 
anal spines of equal strength, the longest equalling the extent of the postorbital portion of the head: caudal 
deeply forked. Lateral-line—curves to opposite the end of the dorsal fin, from whence it proceeds direct to the 
centre of the caudal. Colowrs—back olive, a yellowish-white band goes from the snout to the base of the dorsal 
spines: a second from above the orbit to the end of the base of the dorsal fin: a third from the snout, where it 
arises in common with the one for the opposite side, passes through the upper portion of the eye and at the 
shoulder divides into two, one being above the lateral-line and becoming lost on the back of the tail, the other 
going below the lateral-line being lost on the last fourth of the body: a fourth goes along the preorbital and 
suborbital rmg of bones being lost above the base of the pectoral fin which has a black spot in its axil. Most 
of the scales below the lateral-line in the anterior two-thirds of the body have a black spot at their bases. A 
violet mark is present at the base of either lobe of the caudal fin. 

Habitat—Red Sea and Andaman islands, where it is very common. Specimen figured is 64% inches in 
length. 

5. Scolopsis monogramma, Plate XXII, fig. 5. 

Scolopsides monogramma, (Kuhl. and vy. Hass.) Cuvy. and Val. v, p. 338. 
Scolopsis monogramma, Ginther, Catal. i, p. 358; Bleeker, Revis. Scolop. p. 369. 

B. v, D. 12, P.17, V. 1/5, A. 3, C. 17, L. 1. 44, L. tr. 5/14. 
Length of head 1/4, of caudal 1/5, height of body 4/15 of the total length. Hyes—diameter 1/3 of length 

of head, nearly 1 diameter from end of snout and also apart. Upper surface of the head flat, and the scales 
extend forwards nearly to the nostrils. Preorbital bone with one flat spine having three small teeth at the 
anterior-inferior edge of the plate, the depth of which equals half the diameter of the orbit: infraorbital ring 
of bones finely serrated. The maxilla reaches to below the front edge of the orbit. Vertical limb of preopercle 
almost evenly serrated as well as its rounded and somewhat produced angle. Shoulder-bone serrated. Teeth— 
villiform. #%ims—dorsal spines slender, increasing in length to the fourth which equals 3/7 of the height of the 
body. Second anal spine stronger but not so long as the third which equals 3/10 of the height of the body : 
caudal forked. Lateral-line—makes a very gradual curve to below the end of the soft dorsal fin. Colowrs— 
olive with a deep black band, one scale wide, passing from the snout through the eye to above the base of the 
caudal fin, until it arrives below the end of the dorsal fin it is inferior to the lateral-line: fins immaculate. 

Habitat. Andamans to the Malay Archipelago. Specimen figured is 5 inches long. 

6. Scolopsis cancellatus, Plate XXII, fig. 6. 

Scolopsides cancellatus, Cuy. and Val. v, p. 351;* Bleeker, Scien. p. 28. 

* Tt is suggested by Cuv. and Val. that Scolopsis lineat nd Gaim. Voy. de M. Freycinet, Zool. pl. 60, f. 3 be thi epeciestbadls agnese y at Scolopsis linew Bs Quoy a y reycinet, Zool. p , may be this 
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Scolopsis cancellatus, Gunther, Catal. i, p. 361, and Fische d. Sudsee, p. 30; Bleeker, Atl. Ich. Perc. 
t. xxxi, fig. 2, and Revis. Scolop. p. 355. 

Scolopsis Bleekeri, Bleeker, Atl. Ich. Pere. t. xvi, fig. 1, (not Giinther.) 

B. v, D. 32, P. 15, V. 1/5, A. 3, C.17, L. 1. 44, L, tr. 32/14. 
Length of head 1/4, of caudal 2/9, height of body 1/4 of the total length. Hyes—diameter 2/5 of length 

of head, 1/2 a diameter from end of snout, and 3/4 apart. Dorsal profile more eonvex than that of the abdomen. 
Interorbital space flat. Scaleless portion of the head studded with fine open pores. The maxilla reaches to 
below the front edge of the orbit. Preorbital spine of moderate length and strength, fluted and with one or 
two denticulations along the inferior edge of the plate. Some serrations on the suborbital ring of bones. 
Vertical limb of preopercle serrated, most coarsely so superiorly and at its slightly produced and rounded angle. 
Teeth—fine. Fins—dorsal spines weak, increasing in length to the fifth which is more than half as long as the 
head: pectoral as long as the head behind the front edge of the orbit: second anal spine stronger but a little 
shorter than the third which equals half the length of the head, Lateral-line—curves to opposite the end of 
the dorsal fin, from whence it proceeds direct to the centre of the caudal. Colowrs—greyish above and whitish 
below the lateral-line: a white streak goes from the snout to the base of the first dorsal spine: a second from 
over the orbit to the end of the base of the dorsal fin: a third from the upper third of the eye to opposite the 
end of the pectoral: a fourth from the middle of the eye to the upper third of the caudal. Several wide but 
irregular vertical bands pass from the back to the middle of the body. A black spot between the first and third 
dorsal spines in their lower half. Bleeker observes that the longitudinal bands are more distinct and regular in 
the young than in the adult, whilst the black spot on the spinous dorsal usually disappears with age. 

Habitat—Andamans, to the Malay Archipelago, and beyond. The specimen is figured life-size. 

7. Scolopsis Vosmeri, Plate XXIII, fig 1 (young): 2 (semi-adult) : 3 (adult). 

Anthias Vosmeri, Bloch, t. 321. 
Anthias Vosmari, Bl. Schn. p. 304. 
Anthias Japonicus, Bloch, t. 325, f. 2; Bl. Schn. p. 307. 
Perca aurata, Mungo Park, Trans. Linn. Soc. iii, p. 35. 
Lutjanus Japonicus, Lacép. iv, p. 31. 
Lutjanus Vosmeri, Lacép. iv, p. 213. 
Lutjanus aureovittatus, Lacép. iv, p. 216. 
Pomacentrus enneadactylus, Lacép. iy, pp. 505, 508. 
Lutjanus auratus, Bl. Schn. p. 328. 
Sparus kwrite, Russell, Fish. Vizag. 11, p. 5, pl. 106. 
Scolopsides kwrite, Cuv. and Val. v, p. 331.* 
Scolopsis kurite, Riipp. Atl. Fische, p. 9, t. 2, f. 3. 
Scolopsis kate, Cuy. and Val. vy, p. 329. 
Scolopsides Riippellii, Cuy. and Val. v, p. 332+; Richards. Ich. China, p. 236. 
Scolopsides vosmeri, Cuv. and Val. v, p. 833 ; Bleek. Verh. Bat. Gen. xxiii, Scien. p. 27. 
Scolopsides torquatus, Cuy. and Val. v, p. 335; Bleeker, |. c. p. 28. 
Scolopsis torquatus, Giinther, Catal. i, p. 356; Kner, Novara, Fische, p. 59; Bleeker, Revis. Scolopsis, p. 363. 
Scolopsides aurata, Cantor, Catal. i, p. 81. 
Scolopsis Japonicus, Ginther, Catal. i, p. 354; Day, Fish. Malabar, p. 25; Klunz. Verh. z. b. Ges. in 

Wien, 1870, p. 740. 
Scolopsis awratus, Ginther, Catal. i, p. 355. 
Scolopsis Vosmaeri, Bleeker, Revis. Scolop. p. 361. 
Kundul, Tam. 

B. v, D. 32, P. 17, V. 1/5, A. 3, O. 17, L. 1. 42-44, L. tr. 34-4/13-14, Ceee. pyl. (3 Kner.) 
Length of head 1/4 to 3/14, of caudal 4/21 to 2/9, height of body 1/3 to 2/5 of the total length. Hyes— 

diameter 2/5 to 1/3 (in the adult) of length of head, 2/3 of a diameter from end of snout, and 3/4 to 1 apart. 
The maxilla reaches to below the anterior fourth or in the adult to beneath the front edge of the orbit. 
Preorbital with rather a deep plate, armed superiorly with one strong fluted spine projecting backwards and 
from about three to seven or eight denticulations below it: above this spine the suborbital plate is armed with 
another directed both forwards and backwards, in some specimens these are very small, especially the anterior one. 
In one specimen this anterior projection of the suborbital spine is imperceptible, so it is probable that Sir John 
Richardson’s statement of “two suborbital teeth pointing backwards, one under the other and more slender, 
none pointing forwards,” may have been quite correct: it is scarcely necessary to observe that he considered the 
preorbital spine as a suborbital one. Preopercle with its vertical limb slightly emarginate, due to its projecting 

* Cuy.and Val. remark upon Russell’s figure showing 10 soft rays in the dorsal fin, and his description giving 11, consequently 
anew name was bestowed on the species, which however only possesses 9 rays. 

+ Cuv. and Val. bestowed this designation on Riippell’s fish because the vertical limb of the preopercle is not shown so 
emarginate as figured by Russell and as existing in nature. 

£ Scotopsis argyrosomus, Kuhl and vy. Hass. MSS. apud Cuy. and Val. 



88 ACANTHOPTERYGILI. 

and rounded angle: it is serrated in its whole extent, but the character of these serrations alters considerably 
with age. In the young, S. torquatus, the serrations are moderately coarse and directed backwards, sometimes 
a small cusp exists at the base of some, at other times it does not, the vertical limb and rounded angle may be 
said to be serrated, the serrations being directed backwards. As the size of the specimen augments, S. Japonicus, 
we find that these basal cusps begin to be more distinctly developed, and a blunt one as a rule is present at the 
base of every serration, in some specimens the posteriorly directed teeth now begin to disappear. As the adult, 
S. auratus, is reached the appearance becomes remarkable, the posteriorly directed serrations on the vertical 
limb (not on the angle) have become absorbed, and the cusps at their bases have augmented in size and 
consequently the serrations project outwards instead of backwards. Opercle with a moderately developed spine. 
Teeth—generic. _ Fins—dorsal spines strong, each alternate one being broader, they increase in length to the 
fourth or fifth, from whence they continue of about the same height, or equal to about half the length of the 
head, whilst the rays are of about the same height. Pectoral equal to the length of the head posterior to the 
nostrils: ventral almost reaching the anus. Anal spines strong, the third nearly equal to the highest in the 
dorsal fin but one-fourth shorter than the second in a specimen 83 inches in length; in younger specimens the 
difference in length is sometimes not so great, in such cases the second spine is generally the longer, as will be 
alluded to: caudal forked. Colours—adult of a pale dull-red, usually having a whitish band round the 
opercles, from the upper edge of which bone a longitudinal wide line of the same colour passes backwards 
below the lateral-line, being lost beneath the end of the base of the dorsal fin. Every scale on the body has 
generally a dark basal mark. In the medium size fish, S. Japonicus, the ground colour is often the same as 
given for the adult, but in others it is of an ashy grey: the opercular band is generally distinct and of a cream- 
yellow colour. A deep arterial blood-red spot exists behind the opercular spine, and the fins are of a pale 
yellow. In the young, S. torquatus, the band of the opercles is very distinct and of a light lemon-yellow colour, 
whilst the blood-red spot behind the opercular spine is very well marked : the inside of the mouth is likewise red. 

If we divide this fish into three distinct species merely in accordance with the colours observed, the 
difficulty arises amongst specimens from India, of ability to discover any very young S. auratus or 8. Japonicus, 
unless the S. torquatus is admitted to be such. Of course, however, it is by no means improbable that some im- 
mature might from the first adopt the livery seen in the adult, but such a mere anomaly would be insufficient to 
constitute a valid species. In Cuvier and Valenciennes, it is observed that Ruppell’s figure of S. kwrite, does not 
show such an emargination of the preopercle as is exhibited in Russell’s, this however appears to have been 
merely an accident, The question of the direction of the preopercular serrations deserves however more 
consideration, and it was not until I had collected a large number of specimens of all ages and examined those 
in the British and Madras Museums, that I arrived at the conviction that such were merely due to maturity or 
the reverse of the specimen. In the young, although the serrations project backwards, they have a small cusp 
at their base, which, did it grow, would project outwards: in middle age this outer projection increases in 
development whilst the posterior one shows signs of atrophy: in the adult stage the change is completed, the 
earliest serrations have become almost or entirely absorbed, the original basal cusp has developed into an 
outwardly directed serration, having sometimes the original ones in the form of a backwardly projecting cusp at 
the base of each, 

Bleeker, 7. c. places S. torquatus as nearly allied but distinct from S. Vosmeri, being distinguished from it 
by a more conyex profile, a larger head, larger eyes and a lower anal fin. In colours by an absence of the light 
lateral band and a purple triangular spot at the base of the pectoral fin. He gives in S. torquatus length of head 
4 to 41, height of body 2$ to 3 in the total length; eyes, diameter 2 to 21 in the length of head: in the S. 
Vosmeri, length of head 4% to 43, height of body 22 to 3 in the total length; eyes, diameter 23 to 3 in the 
length of head. 

Pl. xxiii, fig. 1, represents a specimen of S. torquatus, life-size, no longitudinal band exists and the pectoral 
blotch is distinct, but the comparative length of the second anal spine is as great as in any specimen of the 
typical S. Vosmeri, which I have seen. In four other specimens 6, 675, 63, and 7 inches respectively in length, 
the second anal spine is only 1/2 the length of the head. Therefore variations do exist, and to prove such I 
have figured (Pl. xxiii, fig. 2) an intermediate form, 64 inches in length, which agrees with Bleeker’s torquatus. 

Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond, attaining 
at least 12 inches in length, 

8. Scolopsis leucotenia, Plate XXIII, fig. 4. 

Scolopsides leucotenia, Bleeker, Banka, p. 451, Atl. Ich. Perc. t. xvi, fig. 4, and Revis. Scolop. p. 351; 
Giinther, Catal. i, p. 363. 

Scolopsides leucotcenioides, Bleeker, Celebes, p. 439; Gunther, Catal. i, p. 363. 

Bow, De 22) Bail7, Wi. is, ALS) T39) i: tri32 lls. 

Length of head equals one fourth less than the height of the body. Hyes—diameter 2/5 of length of head, 
1/2 a diameter from end of snout, and 1 apart. Interorbital space flat: dorsal profile more convex than that of 
the abdomen. Cleft of mouth somewhat oblique: the maxilla reaches to below the first third of the orbit. 
Preorbital one-third as high as the diameter of the eye, its spine weak, and the hind edge of the plate with a 
few indistinct serrations: suborbital ring of bones serrated. Vertical limb of preopercle slightly emarginate, 
serrated along its whole extent but most coarsely so at its rounded angle. Shoulder-bone serrated. Teeth—fine. 
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Fins—dorsal spines strong, increasing in length to the fourth which equals half the length of the head: pectoral 
equals the length of the head without the snout: the ventral nearly reaches the anal: second anal spine much 
the strongest and considerably the longest, equalling the length of the head behind the middle of the eye. 
Colours—a broad yellowish-white streak from above the eye to the upper edge of the free portion of the tail, 
it is margined both above and below with a dark purple stripe: above it the body is reddish-brown, below it 
yellowish: a dark purplish vertical band extends down the opercle. Fins reddish, the dorsal with a fine black 
upper edge and a dark band along the centre of its spinous portion. 

In the typical S. lewcotenia, no black mark exists on the dorsal fin, and the second anal spine is longer 
and stronger than the third. 

In S. leucotceenioides a black blotch exists between the first and fourth dorsal spines, and the second and 
third anal spines are of about equal length and strength. 

In the specimen figured, a dark band passes along the spinous dorsal and the anal spines are as in 
S. leucotenia. 

Habitat—Bombay to the Malay Archipelago. 
My single specimen having its tail injured must be the excuse for the way in which I have given the 

proportions, but Bleeker observes, length of head 1/4, height of body 2/7 to 1/4 of the total length. 

9. Scolopsis ciliatus, Plate XXIII, fig. 5. 

Holocentrus ciliatus, Lacép. iv, pp. 333, 371. 
Scolopsides lycogenis, Cuv. and Val. y,* p. 346, pl. 127; Bleeker, Scien. p. 27. 
Scolopsis ciliatus, Gunther, Catal. 1, p. 355. 

B. v, D. #9, P. 17, V. 1/5, A. %, C. 17, L. 1. 44, L. tr. 33-4/15, Cec. pyl. 5, Vert. 10/14. 

Length of head 1/4 to 43, of caudal nearly 1/5, height of body 33 to 3} in the total length. Hyes— 
diameter 2/5 to 3/8 of length of head, 2/3 of a diameter from end of snout, and 1 apart. A prominent ridge 
haying a serrated edge exists on the maxilla, and that bone extends to below the front margin of the orbit. 
Preorbital with a strong spine directed backwards, two smaller ones on the plate below it and a few serrations 
beneath. Vertical edge of preopercle serrated, most strongly so at its angle which is not produced. A con- 
spicuous spine on the opercle: shoulder-bone serrated. Teeth—villiform. F%ims—dorsal spines slender, increasing 
in length to the fifth, the height of which nearly equals half the length of the head: anal spines not strong, the 
third weaker but longer than the second, and nearly equalling the longest in the dorsal fin: caudal forked. 
Colours—greenish-olive above, becoming lighter on the abdomen: a silvery white band extends between the 
lateral-line and the back, from near the head to opposite the commencement of the soft dorsal: the position of 
this white line Bleeker observes is liable to change with age: the scales below the lateral-line have a golden spot. 
Fins reddish. 

Habitat—Andamans, Malay Archipelago, &c. The specimen figured is 7 inches in length and from the 
Andaman islands. 

Genus, 22—Duntex, Ow. 

Gymnocranius, pt. Klunz.: Paradentex, pt. Blkr.: Synagris, (Klein) Bleeker. 

Branchiostegals six or seven: pseudobranchie. Body oblong, rather elongate, and a little elevated. Byes of 
mediuin or rather large size. Mouth moderately protractile, its cleft more or less horizontal: jaws of about equal 
length. Preopercle entire or feebly serrated: opercle without any or with a not very prominent spine: the distance 
between the eye and the angle of the mouth considerable. Generally strong canines from 4 to 6 in number in both jaws, 
alinost invariably present im the wpper: a conical outer lateral row in either jaw: vomer, palate, and tongue edentu- 
lous. One scaleless dorsal fin having from 10 to 13 spines, anal with three and nine to eleven rays: the spines 
generally weak, and being more or less provided with a scaly groove: caudal forked. Scales ctenoid, of moderate size, 
more than three rows between the eye and the angle of the preopercle, none on the front of the snout, jaws, or preorbital. 
Air-vessel not constricted but notched posteriorly. Pyloric appendages few. 

This Genus has been subdivided from Synagris, mostly owing to the existence of upwards of three rows 
of scales across the preopercle. Even thus restricted it has been further subdivided and Gymmnocranius, Klunz.—= 
Paradentex, Bleeker, consists of those species in which the scales do not extend forward on the upper surface of 
the head so far as the eye: none on the outer limb of the preopercle: the upper jaw is rather more protractile, 
and the canines are weaker. 

Geographical distribution.—The fishes of this Genus have a wide range, being found in the Mediterranean, 
Atlantic, Red Sea, and through those of India to the Malay Archipelago, and beyond. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

iL, pee rivulata, D. +8, A. =. Canines in both jaws. Sinuous blue lines on the sides of the head. 
Red Sea, Ceylon. 

* Lycogenis argyrosoma, Kuhl. and y, Hass. Mss. apud Cuy. and Val. 
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1. Dentex rivulatus. 

Riipp. N. W. Fische, p. 116, t. 29, fig. 2; Giinther, Catal. i, p. 372. 
Gymnocranius rivulatus, Klunz. Verh. z. b. Ges. Wien, 1870, p. 765. 

D. 29, P. 15, V. 1/5, A. 35, C. 17, L. 1. 48, L. tr. 7/20. 

Length of head 4/17, of caudal 2/11, height of body 3/10 of the total length. Myes—diameter 3/11 of 
the length of head, 13 diameters from the end of snout, and 1} apart. The depth of the preorbital rather exceeds 
the length of the diameter of the orbit. The maxilla reaches to below the front nostril. Hind limb of preopercle 
almost vertical and entire, a few serrations exist along its rounded angle. Teeth—an outer row of strong canines 
in the upper jaw, and a strong lateral row of conical ones: lower jaw with six canines in front and a lateral 
conical row which posteriorly become rather obtuse. H'ims—dorsal spines rather strong, increasing in length 
to the fourth from whence they decrease to the last, the height of the fourth equals the distance from the eye to 
the end of the preorbital bone, the last dorsal spine equals the length of the third and is slightly longer than the 
ninth : second anal spine two-thirds as long as the third which equals the length of the post-orbital portion of 
the head: caudal deeply forked. Scales—five rows on the cheeks: superiorly they do not extend so far as to 
opposite the posterior edge of the orbit. Colowrs—greenish, glossed with golden on the sides: wavey blue lines 
along the snout and over the preorbital. 

Habitat.—Red Sea and Ceylon. 

Genus, 23—Synaaris (Klein) Ghinther. 

Dentex, pt. Cuv. and Val: Nemipterus, Swains.: Spondyliosoma, sp. Cantor: Heterognathon, pt. Steind. : 
Dentew (C. V.) Bleeker.* 

_ Branchiostegals five or siw: pseudobranchic. Body oblong, rather elongate and a little elevated. Byes of 
medium or rather large size. Mouth moderately protractile, its cleft more or less horizontal: jaws of about equal 
length. Preopercle entire or feebly serrated: opercle without any or with a not very prominent spine: the distance 
between the eye and the angle of the mouth considerable.+ Moderately sized curved canines in the wpper and generally 
feeble ones in the front of the lower jaw: an inner villiform band in either jaw and usually an outer conical row : 
vomer, palate, and tongue edentulous. One scaleless dorsal fin having ten spines and nine rays: anal also scaleless 
having three spines and seven rays: all the spines weak: caudal forked. Scales ctenoid, of moderate size, three rows 
on the preopercle none along its outer border, on the snout, preorbital, or jaws. Air-vessel not constricted but notched 
posteriorly. Pylorie appendages few. 

Swainson’s genus Nemipterus is founded on Dentex filamentosus, C. and V.= D. striatus = Synagris, 
Gunther, and consequently might perhaps (to prevent further confusion) be employed instead of Synagris. 

Geographical distribution.—Red Sea, Hast coast of Africa, seas of India to the Malay Archipelago and 
beyond. 

SYNOPSIS OF SPECIES. 

1. Synagris striatus, D. 9, A. 8, L. 1.48. Preopercle serrated: only 2 rows of teeth in the lower jaw, 
no conical ones. Two first dorsal rays and upper lobe of caudal prolonged. Silvery, with purplish bands. Seas 
of India to Surinam. 

2. Synagris tolu, D. +, A. 8, L. 1.48. Preopercle entire. Lateral conical teeth in either jaw. Dorsal 
spines elongated and interspinous membrane deeply notched. Roseate, with yellow longitudinal bands. Seas 
of India to the Malay Archipelago. 

3. Synagris Bleekeri, D. 4°, A. 3, L. 1.48. Preopercle entire. No outer conical row in the upper jaw, 
a single conical lateral row in the mandible. No elongated spines or rays: interspinous membrane slightly 
notched. A spot on the opercle. Seas of India. 

4. Synagris filamentosus, D. 3°, A. 3, L. 1. 48. Preopercle serrated. A lateral outer row of small conical 
teeth in the upper jaw only. Upper caudal lobe prolonged: interspinous membrane slightly notched. Yellowish- 
red, with roseate longitudinal bands. Seas of India. 

5. Synagris notatus, D. +2, A. 2, L. 1.47. Preopercle entire. An outer row of small conical teeth in 
the upper jaw, also a similar row in the mandible, but becoming very small in the last fourth of the jaw. No 
elongated spines or rays; interspinous membrane slightly notched. A brillant spot on the first 5 scales below 
the lateral-line. Andamans. 

1. Synagris striatus, Plate VIII, fig. 5.f 

? Corypheena striata, Bl. Mss. 
? Coryphena lutea, Bl. Schn. p. 297, t. lviii. 
Dentew striatus, (? Cuy. and Val. vi, p. 252); Jerdon, M. J. L. and Se. 1851, p. 134. 

* Genus Synagris (Klein) Bleeker = Dentex (C. V.) Giinther in part, and is not similar to Synagris, Ginther. 
+ The preorbital in the following species of this genus is high and consists of two pieces, the posterior of which ends in a 

point at its posterior-superior angle, but this point, which is of varying extent, does not form a spine as in the genus Scolopsis. The 
posterior border of this preorbital plate is free, the skin covering it not passing directly on to the cheeks, but being first reflected on to 
the posterior surface of the plate. : 

Marked Synagris luteus on the plate. 



FAMILY, I—PERCIDA. 91 

Dentex filamentosus, Cuv. and Val. vi, p. 244, pl. 155 (not Val. Isles Canar. nor Cantharus filamentosus, 

Riipp.) 
Nemipterus filamentosus, Swains. Fish. ii, p. 223. 
¢ Synagris luteus, Giinther, Catal. i, p. 380. 
Synagris macronemus, Giinther, Catal. i, p. 380. c 

Bovi, D. +, P. 17, V. 1/5, A. s, ©. 17, L. 1. 48, Li. tr. 33/10. 

Length of head 44, of caudal (without its prolongation) 44, height of body one-fourth of the total length 
(excluding the prolonged caudal ray). Hyes—diameter 3} in length of head, 1 diameter from end of snout, 
and 2/3 of a diameter apart. The height of the head equals its length exclusive of the opercle: lower jaw 
slightly the longer: the maxilla reaches to below the front edge of the orbit. Height of preorbital equals 2/3 
of the diameter of the eye, it terminates posteriorly in a point below the last third of the eye. Vertical limb 
of preopercle finely and evenly serrated in its middle third, its angle rounded and entire. Opercle without any 
distinct spine. Teeth—yvilliform along the whole of the upper jaw, with 4 canine-like ones anteriorly in either 
premaxillary, laterally the outer row is composed of about 30 closely set conical ones: the inner ones in the 
mandible are villiform just above the symphysis, whilst laterally they are in two rows of which the inner is 
slightly the larger.  Fins—dorsal spines rather weak, the two first elongated, the second reaching to the base 
of the caudal fin: interspinous membrane very slightly notched, the height of the last eight spines gradually 
increases, the last equalling rather more than the length of the postorbital portion of the head but is not so 
high as the rays. Pectoral as long as the head. Ventral reaches the anal. Third anal spine the longest, and 
equalling 1/3 of the length of the head. Caudal forked, upper lobe with a filamentous prolongation. _Scales— 
extend forwards superiorly to between the eyes. Lateral-line—the tubes divide posteriorly into two branches. 
Colowrs—silvery, with pinkish longitudinal bands: fins pinkish stained with yellow. 

The specimen described and figured is from Sir W. Elliot’s Madras collection, the coloured figure is 
named Dentex striatus C.V. by Jerdon, and is alluded to in M. J. L. and Se. 1851, p. 184. 

This species, a specimen of which, from Vizagapatam, has been given me by Sir Walter Elliot, cannot be 
Spondyliosoma guliminda (C. V.) Cantor,* Catal. p. 50, which is not Russell’s Sparus lama guliminda—Synagris 
tolu, of which I have both male and female specimens. It is very similar to 8. Japonicus, but Grrespective of 
the spines being weaker and longer, it has only 9 instead of 10 rows of scales between the lateral-line and the 
base of the anal fin). I have a male of that species which has no prolongation of the dorsal fin. There are two 
of Bloch’s specimens marked Dentex luteus at Berlin, one evidently the skin from which Bl. Schn.’s figure has 
been taken, the artist not haying reversed it, whilst he has delineated the eye too small, and the (?) elongated 
dorsal spines are broken. On the second specimen, which has no elongated dorsal spine, is Val.’s label, “ C’est 
le vrai C. lutea, Bl. Schn.” Bloch’s may be this species, but it has several rows of villiform teeth in the 
mandibles of about the same size and very similar to S. Japonicus, which it appears to resemble. This 
(Synagris striatus) is certainly Jerdon’s Dentex striatus. 

BL Schn.’s figure is probably coloured from a description in which it was said to have been striated or 
banded, and instead of placing such longitudinally he has given them as vertical. 

Habitat.—Coromandel coast of India: the specimen figured was captured November 25th, 1852. Dentex 
filamentosus, C.V., came from Surinam. 

2. Synagris tolu, Plate XXIII, fig. 6. 

Sparus lama guliminda, Russell, Fish. Vizag. ii, p. 6, pl. evii. 
Dentex tolu, Cuy. and Val. vi, p. 249; Bleeker, Spar. p. 13, Atl. Ich. Pere. t. xxvii, fig. i, and Revis. 

Dentex. p. 20 (not Klunz.) 
Cantharus guliminda, Cuy. and Val. vi, p. 344 (not Spondyliosoma guliminda, Cantor.) 
Cundil, Tam. 

B. vi, D. 42, P. 17, V. 1/5, A. #, C. 17, L. 1. 48, L. tr. 3/10, Cease. pyl. 10-11. 

Length of head 2/9, of pectoral 1/6, of caudal 2/9 to 1/4, height of body 2/9 to 1/4 of the total length, 
Hyes—transversely oyal, diameter 1/3 of length of head, 1 diameter from end of snout, and 2/3 apart. Jaws of 
equal length, the maxilla reaches to below the front edge of the orbit. The lower edge of the preorbital 
obliquely convex in its posterior half, its height equals half the diameter of the orbit. Preopercle entire. 
Opercle with a small flattened spine. 'eeth—villiform along the whole of the upper jaw, with from 4 to 6 
canine-like ones anteriorly in either premaxillary, laterally the outer row is composed of about 16 closely set 
pointed ones: the inner ones in the mandible also villiform, opposite the symphysis in several rows, laterally in 
a single one, the outer row in front of the lower jaw is rather larger than the villiform ones, but not so large as 
the outer lateral row which equals those in the side of the upper jaw. F%ins—dorsal spines very slender and 
flexible, the interspinous membrane deeply notched. The spines increase in length to the sixth, seventh, and 
eighth, which equal two-thirds the height of the body, the last spine equals two-fifths of the height of the body 
and is of the same length as the last ray: pectoral fin as long as the head excluding the snout: ventral with its 
outer ray elongated, scarcely reaches so far as the anus: second anal spine of equal strength to but not so long 

* Tn Cantor’s fish the dentition is slightly different, it has villiform teeth in both jaws, with 5 or 6 small curved canines in the 
front of the upper jaw, whilst laterally its outer row is slightly enlarged: the canines in front of the lower jaw are very small, whilst 
laterally the outer row is scarcely larger than the villiform teeth. 

n 2 
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as the third which equals one third of the height of the body: caudal deeply forked the upper lobe the longer. 
As regards sexes the dorsal spines are equally prolonged in males and females: the pectoral is a little longer in 
the males, extending to the anus, but the caudal lobes are the same. Colowrs—rosy, with four or five yellowish 
longitudinal bands between the rows of scales from immediately above the base of the pectoral fin. Fins 
pinkish: tips of dorsal spines orange. 

Russell’s figure, although defective, is sufficient to distinguish the species by: it is the most common 
kind in Madras from October to March, and may be at once recognised from the other recorded forms by its | 
long and flexible dorsal spines and deeply emarginate interspinous membrane. The caudal fins of some males 
examined in October had no filamentous prolongations. 

Cuy. and Val. specimens are in good preservation at Paris and coincide with the above described, but 
not with Spondyliosoma quliminda, Cantor, whose type is in the British Museum. 

Habitat.—Seas of India to the Malay Archipelago. 

8. Synagris Bleekeri, Plate XXIV, fig. 1. 

Bava) See One /aaVin ly Su vAty SO aula: Nh AG iis brs Say lle 

Length of head one-fourth to 2/9, of caudal 43, height of body 43 in the total length. Zyes—transversely 
oval, diameter 3% in the length of head, 1} diameters from end of snout, and 1 apart. Interorbital space flat. 
The maxilla reaches to below the first third of the orbit. Preorbital three-fourths as high as the length of the 
transverse diameter of the orbit, its posterior margin oblique gradually passing into the inferior one. Preopercle 
entire. A small flat spine on the opercle. eeth—in villiform bands in the upper jaw, four small canines in the 
front of each premaxillary, no enlarged lateral row: villiform teeth above the symphysis in the lower jaw, but 
continued a very short distance laterally, and canine-like teeth in front of the lower jaw, and a single row of 
conical ones in the last two-thirds of the mandible. Jins—dorsal spines of moderate strength with the 
interspinous membrane scarcely notched, the spines increase in length to the last, the height of which equals the 
length of the post-orbital portion of the head or two-fifths of the height of the body, the last rays somewhat 
elongated and equal to half the height of the body. Pectoral nearly as long as the head: ventral with its outer 
ray elongated and nearly reaching the anal spines: anal spines of equal strength, the second not so long as the 
third which is rather longer than the diameter of the orbit: caudal deeply forked, the upper lobe the longer, 
but no filamentous prolongation was observed in Madras specimens. Colowrs—reddish superiorly, becoming 
silvery along the sides and beneath, where yellow bands exist: a bluish spot on the opercle: fins reddish, dorsal 
edged with orange and haying a golden band along its base. 

This species is closely allied to S. notatus, from which it differs both in its dentition and colouring. 
Habitat—Seas of India. The specimen figured is from Madras, and 8 inches in length. 

4. Synagris Japonicus, Plate XXIV, fig. 2. 

Sparus Japonicus, Bl. t. 277, f. 1 (not Synagris Japonicus, Ginther). 
Cantharus filamentosus, Rirpp. Atl. p. 50, t. xii, f. 3 (not Dentex filamentosus, C. V.). 
Dentex tambulus, Cuv. and Val. vi, pp. 249, 558 (? Rippell, not Bleeker). 
? Dentex bipunctatus, (Khren.) Cuv. and Val. vi, p. 247. 
Synagris filamentosus, Giinther, Catal. i, p. 378. 
Synagris grammicus, Day, Fish. Malabar, p. 26, pl. iv. 
Changarah, Tam. 

B. vi, D. 32, P. 17, V. 1/5, A. 3,/C. 17, L. 1. 48, L. tr. 33/10. 
Length of head 1/4, of caudal 2/9, height of body 1/4 of the total length excluding the filamentous 

prolongation of the upper caudal lobe. Hyes—diameter 3} to 3% in length of head, 1} to 1} diameters from end 
of snout, and nearly 1 apart. The maxilla reaches to below the first third of the orbit. Vertical limb of 
preopercle finely and evenly serrated in its lower half: its angle rounded and entire. Opercle without any 
distinct spine. eeth—in villiform bands in both jaws, from four to six small curved canines in the front of 
either premaxillary, whilst the outer row is a very little the largest: in the mandible the last six or eight teeth 
only are conical and a little enlarged. Fins—dorsal spines rather weak with the interspinous membrane scarcely 
notched, the height of the spines increase to the last which equals the length of the postorbital portion of the 
head; the last ray equals half the length of the head. Pectoral reaches to above the anal spines. Ventral, 
having its first ray prolonged, reaches as far as theanal fin. Third anal spine slightly weaker than the second but 
longer, equalling one-third the length of the head. Caudal deeply forked, having a filamentous prolongation. 
(This may be peculiar to the males, but I have reason to believe it 1s present in the females. In a specimen 
captured at Madras, 94 inches in length to the end of the caudal lobes, the upper one is produced beyond this 
2.8, inches in addition.) Colowrs—yellowish-red, having longitudinal reddish lines along each row of scales. 
Dorsal and anal-fins with a yellow streak along their centres, a grey base and pinkish edge. 

Dentex Blochii, Bleeker (Scien. p. 176,and Revis. Dentex, p. 27)=Synagris Japonicus, Giinther (Catal. 1, 
p. 878) is not synonymous with the above, its preopercular limb being entire. The statement in Cuv. and Val. 
of the preopercular edge being entire is erroneous, as I have convinced myself by examining the type specimen 
at Berlin, and Val.’s identification of it with Sparus Japonicus was perfectly correct. 

S. grammicus appears to be a variety of this fish, its preorbital being considerably higher than is seen in 
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specimens from the Red Sea and East coast of Africa, in the former the height equalling almost 1 diameter of 
the orbit ; in the latter 1/2 or 2/3 of a diameter. 

Habitat—Red Sea, East coast of Africa, and seas of India. 

5, Synagris notatus, Plate XXIV, fig. 3. 

? Dentex furcosus, Cuy. and Val. vi, p. 244. 
Synagris furcosus, Giinther, Catal. i, p. 373. 
Synagris notatus, Day, Pro. Zool. Soc. 1870, p. 684. 

B. vi, D. +9, P. 15, V. 1/5, A. 2, C. 17, L. 1. 47, li. tr. 33/10. 

Length of head 3% to one-fourth, of caudal 2/9 to one-fifth, height of body one-fourth of the total 
leneth. Hyes—diameter 3} to 1/4 in the length of head, 13 diameters from the end of snout, and nearly 1 apart. 
Height of the head nearly equals its length. The maxilla reaches to below the front edge of the orbit. Preorbital 
under the commencement of the eye is nearly as high as the transverse diameter of the orbit, whilst its hind 
edge is more angular than in §. Bleeker?. Preopercle entire. Opercle with a small flat spine. Teeth—villiform 
in the upper jaw with four large curved canines in either premaxillary, and laterally an outer conical row which 
are not very large: villiform ones in the front third of the lower jaw with six well-developed anterior canine- 
like ones, laterally a row of conical teeth which become small in the last fourth of the jaw. Fins—dorsal spines 
weak, interspinous membrane very slightly emarginate, the spmes increase in length to the fifth from whence they 
continue of about the same height or 1/3 of the length of the head to the last which is a little longer being 27 
in the same distance: the length of the last rays equal that of the postorbital portion of the head. Pectoral 
equals 3/4 of the height of the body. Caudal forked, upper lobe the longer. Colowrs—rosy with a brilliant 
spot on the first five scales below the lateral-line, the upper half red, the lower yellow. Five or six longitudinal 
yellow bands are present below the lateral-line, and three silvery-white ones: fins pinkish, with a yellow band 
along the bases of the dorsal and anal. 

This appears to be a slight variety of 9. furcosus, Giinther, in which latter the dorsal spines increase in 
length to the third from whence they slightly decrease to the last which equals the length of the head behind 
the eye. 

Dentex furcosus, C. V. has an elongated body and the caudal lobes very prolonged. 
Habitat.—Seas of India. 

Genus, 24—Prntapus, Cw. 

Leiopsis, Bennett: Gnathodentex, pt. Bleeker. 

Branchiostegals siz: pseudobranchie. Body oblong. Hyes of medium size. Oleft of mouth more or less 
horizontal and not deep: jaws of about equal length: a serrated ridge may extend along the upper jaw. Preopercle 
entire: opercle without any or with a very feeble spine: preorbital narrow, entire, the distance between the eye and 
the mouth small. Villiform teeth in the jams with canines, palate edentulous. One scaleless dorsal fin receivable into 
a groove at its base, having ten spines and from eight to ten rays: anal with three spines and from eight to ten 
rays: caudal forked. Scales ctenoid, of moderate or small size, with three or more rows on the preopercle. Air-vessel 
simple. Pyloric appendages few. 

Dr. Bleeker separates Gnathodentex from Pentapus due to its possessing a serrated longitudinal ridge on 
the upper jaw, &e. 

Geographical distribution—Seas of India to Australia. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Pentapus aurolineatus, D. 28, A. 7&5, L. 1. 74-78. Golden bands along the body, a white spot on the 
back behind the last dorsal ray. Ceylon to the Malay Archipelago and beyond. 

1. Pentapus aurolineatus. 

Sparus aurolineatus, Lacép. iv, p. 132. 
Dentex lycogenis, Benn. Proc. Zool. Soe. i, p. 127. 
Pentapus aurolineatus, Cuy. and Val. vi, pp. 269, 559, pl. 157; Bleeker, Halma. p. 55; Giimther, Catal. i, 

pp. 381, 507, and Fische d. Sudsee, p. 33, t. xxv, f. B. 
Gnathodentex aurolineatus, Bleeker, Atl. Ich. Pere. t. xl, fig. 3, and Revis. Dentex, p. 49. 

B. vi, D. +8, P. 16, V. 1/5, A. 55, C. 17, L. 1. 74-78, L. tr. 6/20. 

Length of head 4% to one-fourth, of caudal nearly one-fifth, height of body two-sevenths of the total - 
length. Hyes—diameter 2/5 of length of head, 3/4 of a diameter from end of snout, and 1 apart. The maxilla 
reaches to below the front nostril, a serrated ridge extends along the centre of the upper two-thirds of its outer 
surface. Teeth—about six canines in the front of the upper jaw, and an equal number in front of the lower, the 
outer of which is enlarged. Hims—dorsal spines rather weak, increasing in length to the fourth which is two- 
fifths of the height of the body below it, the hind ones are a little shorter, the rays are rather higher than the 
spines, interspinous membrane slightly notched: pectoral nearly as long as the head: ventral nearly reaches the 
anal, the spines of the latter are not strong, the third the longest but not quite equal to the fourth of the dorsal : 
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caudal deeply forked. Colowrs—silvery, with four or five horizontal golden bands along the sides, and a silvery 
mark on the back behind the last dorsal ray: fins rosy, the dorsal, caudal, and anal being margined with red. 

Habitat.—Mauritius, Ceylon to the Malay Archipelago, and beyond. This species exists in the Netley 
Hospital Museum, it was received from Ceylon. 

Genus, 25—Smaris, Owv. 

Branchiostegals six: pseudobranchice. Body oblong or cylindrical. Hyes of mediwm or large size, mouth 
very protractile. Preopercle entire. Teeth in the jaws, none on the vomer. A single, sometimes deeply notched. 

scaleless dorsal fin, with fron nine to fifteen feeble spines; anal with three. Scales ctenoid, rather small. Air-vessel 
not constricted, but generally forked posteriorly. Pyloric appendages few. 

Geographical distribution—Mediterranean and Atlantic ocean, one species from Ceylon. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Smaris balteatus, D. 18, A. 38. <A silvery band from the eye to the tail. 

1. Smaris balteatus. 

Cuy. and Val. vi, p. 424; Gimther, Catal. i, p. 389. 

Bevi, D. +8, P. 17, V.1/5, A. 335. 

Length of head 47, of caudal 53, height of body one-fourth in the total length. Hyes—diameter 22 in 
the length of the head, 2/3 of a diameter from the end of snout. Body cylindrical and somewhat elongated : 
mouth protractile: the maxilla reaches to below the front edge of the orbit. T'eeth—fine. Fins—division 
between the spinous and soft portions of the dorsal well marked. Colowrs—reddish-brown along the back, dotted 
with small brilliant silvery spots: the coloured part of the back streaked with the brilliant silver of the sides, 
whilst below this coloured portion is a wide silvery longitudinal band, which passes from the superciliary region 
across the opercle, and proceeds to the tail. Fins pale coloured. 

Habitat.—Ceylon, to 4 inches in length. 

Genus, 26—Cas10, (Comm.) Cu. 

Cesio, sp. Cuv. and Val.: Paraccesio, Bleeker ; Odontonectes, Giinther. 

Branchiostegals six or seven: pseudobranchice. Body oblong, sometimes somewhat elevated. Mouth moderately 
protractile, its cleft oblique, lower jaw sometimes the longer. Preopercle entire or minutely serrated. Fine teeth in 
the jaws, sometimes deciduous ones on the vomer or palate. A single dorsal fin, more or less scaled (rarely scaleless) 
with the anterior portion the higher and having from nine to thirteen feeble spines :* anal with three. Scales very 
finely ctenoid, of moderate or small size, and as a rule extended over the bases of the vertical fins. Atr-vessel not 
constricted. 

Bleeker (Fish. Madag. p. 38) has instituted a Genus Paracesio for the reception of those species in which 
the dorsal fin is scaleless. / 

Geographical distribution—From the Red Sea, through those of India to the Malay Archipelago. 

SYNOPSIS OF SPECIES. 

1. Cesio pinjalo, D. 14, A L. 1. 50-55, L. tr. 9/18. Roseate and yellow: dorsal and caudal edged 
with black. Seas of India to the Malay Archipelago. 

2. Cesio cuning, D. +8, A. 3%, L. 1.58. Bluish-green above, rosy below. Seas of India to the Malay 
Archipelago. 

3. Ceesio chrysozona, D. 12, A. z75;5. A golden longitudinal band: a black spot-in the axil anda 
black band along the middle of either caudal lobe. Red Sea, seas of India to the Malay Archipelago. 

1. Casio pinjalo, Plate XXIV, fig. 4. 

Pinjalo typus, Bleecker, Bydr. Topog. Batay. p. 521 and Revis. Ceesio, p. 25. 
Cesio pinjalo, Bleeker, Meenid. p. 10, Java, i, p. 102, and Atl. Ich. Pere. t. xiv, fig. 3; Giinther, Catal. i, 

p. 391. 
Mesoprion Mitchelli, Ginther, Ann. and Mag. Nat. Hist. xix, 1867, p. 257, pl. ix. 

B, vil, Di 22, P: 21, V. 1/5, A. 335, C. 17, Li. 1-50-55, Ex. 72-2, a tr. 9/18, 

Length of head 2/9, of caudal 1/5, height of body 2/7 of the total length. Hyes—diameter 2/7 to 1/4 of length 
of head, 3/4 to 1 diameter from end of snout, and also apart. Body oval and compressed. Lower jaw the longer. 
The maxilla reaches to below the front edge of the orbit. Height of preorbital equal to half the diameter of 
the orbit. Vertical limb of preopercle serrated, most coarsely so at its angle which is considerably produced. 
Opercle with a weak, flat spine. eeth—villiform, with one or two, sometimes three, small conical ones on either 

—3_ “To 

: * Referring to C. cerulawreus, Dr. Giinther remarks that “ from the extremely delicate structure of the fin-rays, it is very 
difficult to count them and to give the correct numbers, but which is the more necessary, as we do not yet know to what extent they 
vary in the species of this genus.’’—Catal. i, p. 372. 
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side of the middle of the upper jaw, in a narrow band ina A-form on the vomer, and also on the palatines, 
occasionally absent from the latter bone, and in some specimens from the former. #ims—dorsal spines weak, 
the fourth and fifth the highest and equal to rather more than the length of the postorbital portion of the head, 
from thence they slightly decrease to the last which nearly equals the height of the first ray, these latter being shorter 
than the longest spine: pectoral slizhtly longer than the head, pointed, and reaching to below the first dorsal 
ray. Second anal spine* of equal length to, or slightly shorter than the third: caudal lunated. Colowrs— 
yellowish-red along the back, becoming rosy below the lateral-line: dark olivaceous stripes along the rows of 
scales above the lateral-line, but having a more yellow-tinge below it: pectoral, ventral, and anal orange, dorsal 
and caudal yellowish edged with black. 

A coloured figure, eight inches long, exists in Sir Walter Elliot’s collection, labelled Mette mirrei, Cosio ? 
Habitat—Coromandel coast of India, Malay Archipelago, attaining at least 16 imches in length. The 

specimen figured is 9 inches long. 

2. Cesio cuning. 

Sparus cuning, Bloch, t. 263, f. 1; Lacép. iv, p. 115. 
Cichla cuning, Bl. Schn. p. 336. 
Cesio erythrogaster, (Kuhl. and v. Hass.) Cuv.and Val. vi, p. 442, pl. 166; Bleeker, Verh. Bat. Gen. xxiii, 

Meenid. p. 9, and Atl. Ich. Pere. t. xxxiv, f. 3, and Revis. Ceesio, p. 8; Kner, Novara Fische, p. 64. 
Cesio cuning, Cuv. and Val. vi, p. 444; Giinther, Catal. i, p. 390. 
Odontonectes erythrogaster, Gunther, Catal. 1, p. 265. 

B. vi, D. 42, P. 20, A. , C.17, L. 1. 53, L. tr. 7/13, Vert. 10/14, Cac. pyl. 5. 
Length of head 4/19 to 1/5, of caudal 1/4, height of body 4/15 to 2/7 of the totallength. Hyes—diameter 

1/4 of length of head, and 3/4 to 1 diameter from end of snout, and 13 apart. The upper maxilla reaches to 
slightly behind the vertical from the front edge of the orbit. Preopercular angle rounded and finely serrated. 
Teeth—yilliform in jaws, small ones on vomer, and mostly some deciduous ones on the palatine bones. Fins— 
dorsal spines slender and flexible, the fourth the longest. Second and third anal spines of nearly the same 
height, and equal to 1/3 of the length of the head: caudal deeply forked. Colowrs—bluish-green superiorly 
becoming rosy along the abdomen. 

Dr. Jerdon observes, “I once procured a specimen 18 inches long of this handsome fish, which the 
fishermen called Cul kilchi, Tam., but which did not appear well known to them, D. 14, A. 53.” Madr. J. L. and 
Science, 1851, p. 183. The late Col. Tickell also considered he obtained it in Burma. It is very probable that 
it is found in the seas of India, although I have not obtained specimens from thence. 

Habitat—Seas of India to the Malay Archipelago and beyond. 

3. Cesio chrysozona, Plate XXIV, fig. 5, (var. awrolineatus.) 

(Kuhl. and v. Hass) Cuv. and Val. vi, p. 440; Bleeker, Menid. p. 9, and Atl. Ich. Pere. t. xxix, f. 2, 
and Revis. Cesio, p. 19; Giinther, Catal. i, p. 392; Kner. Novara Fische, p. 65. 

; Cesio striatus, Bleeker, Batay. p. 521. 
Pristipomatoides aurolineatus, Day, Proc. Zool. Soc. 1867, p. 937 (variety). 

B. vi, D. 7225, P. 19, V. 1/5, A. 75;5, C. 15, L. 1. 72, L. tr. 8/16. 
Length of head 43, of caudal 2/9, height of body 4} in the total length. Hyes—upper margin close to the 

profile, diameter 23 in the young to 3{ in the adult in length of head, 3/4 of a diameter apart, 1/2 to 1 diameter 
from end of snout. Body rather elongated and compressed. Lower jaw the longer; the maxilla extends to 
below the anterior third of the orbit. Preorbital long, narrow, and at least three times as long as wide, and with 
elevated strize upon it. Preopercle wide, its horizontal wider than its vertical limb ; both striated at their edges, 
and irregularly serrated, in the adult the angle is rather produced. Opercle with a moderately developed spine. 
Fins—dorsal spines weak, third and fourth the longest, and equal to half the height of the body: interspinous 
membrane very slightly emarginate: rays of about equal length. Pectoralreaching to opposite the anus. First 
anal spine one-quarter the length of the second, which is of equal strength but slightly shorter than the third, 
which equals the height of the second in the dorsal fin. Caudal deeply lobed, the lower being the largest and 
longest. Scales—ctenoid, a few rows of scales along the bases of the dorsal and anal fins. Colowrs—bluish with 
a golden band along the lateral-line and a black one on either lobe of the caudal: a black spot in the axilla. In 
C. aurolineatus, above the lateral-line it is of a light lake colour: from the eye to the base of the caudal below 
the lateral-line exists a shining golden band, three scales deep anteriorly, decreasing to one posteriorly: below 
this band pinkish-white: caudal lobes tipped with black. 

A figure nearly five inches in length exists amongst Sir W. Elliot’s drawings, labelled, Nat. size, Peroom 
kilché and Woongooni ? 

The colours of C. chrysozona, K. vy. H. given in Bleeker’s Atl. Ich. Perc. xxix, fig. 2, are blue instead 
of a lake colour, and it has a narrow yellow band alone the back close to the base of the dorsal fin, D. ?%22, 
A. +3, L. 1. 65. In a fine specimen in the British Museum the height of the body is 2/9 of the total length, 

_ * The proportionate strength of the second anal spine to that of the thirl, varies:—out of six specimens in my collection from 
6 to 10 inches in length, in two the former is the stronger. 
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the first anal spine is very short, the general colour is steel blue with a golden lateral band two scales wide : 
the caudal lobes are of equal length. 

Bleeker observes that Casio chrysozona is closely allied to C. cerulawreus, but the body is more elongated 
in the former than in the latter. The temporal band of scales is largest in the C. cawrulawreus, which has its 
golden lateral band above instead of below the lateral line. 

Habitat—Red Sea, seas of India. 

Eighth group—Gerrina. 

Branchiostegals six. Body elevated or oblong. Preopercle serrated or entire. Mouth very protractile. 
Villiform teeth in the jaws. A single dorsal fin: three anal spines. Air-vessel simple. 

Genus, 28—Darniorpes, Bleeker. 

Branchiostegals six: pseudobranchice. Body elevated. Hyes of moderate size. Premawillaries very protractile. 
Preopercle serrated. Villiform teeth in the jaws without canines; vomer, palate, and tongue edentulous. A single 
dorsal fin having twelve stout spines: anal with three: caudal rounded. Scales ctenoid. Air-vessel simple. Pyloric 
appendages few. 

Geographical distribution—Mouths of large rivers from the Hooghly throughout Burma to the Malay 
Archipelago. Rarely found beyond tidal reach although it frequently ascends into fresh water. 

SYNOPSIS OF INDIVIDUAL SPECIES, 

1. Datnioides polota, D. ~22q, A. s35, L. 1. 48. Brown with several cross bands. Hstuaries of the 
Ganges to the Malay Archipelago. 

1. Datnioides polota, Plate XXIV, fig. 6. 

Coius polota, Ham. Buch. pp. 95, 370, pl. 38, f. 31; Temm. and Schleg. Fauna Japon. Poiss. p. 17; 
Richards. Ich. Sulphur, p. 83. 

Coius binotatus, Gray and Hard. Ind. Zool.; Temm. and Schel. 1. c. p. 17; Richards. |. c. p. 83. 
Datnia polota, Cantor, Catal. p. 16. 
Lobotes hewagona, Bleeker, Nat. Tyds. Ned. Ind. i, p. 9, and ii, p. 165. 
Datnioides polota, Bleeker, 1. c. v, p. 441, and Atl. Ich. Pere. t. xxvii, f. 1; Giimther, Catal. i, p. 339. 
Nya-kya and Nga-wet-ma, Burm.; Nga-pree-gryn and Nga-thak-how, Arrac. 

B. vi, D. 345, P. 19, V. 1/5, A. 385, C. 17, L. 1.48, L. r. 22, L. tr. 12/25, Cee. pyl. 5. 

Length of head 2/7 to 1/3, of caudal 2/11 to 1/6, height of body 2/5 to 1/3 of the total length. Hyes— 
diameter 1/5 of length of head, 12. diameters from end of snout, and 1 apart. The posterior processes of the 
premaxillaries reach to behind the orbit. The maxilla extends to below the middle of the orbit. Preopercle 
serrated along both limbs: both shoulder-bone and the one in the axilla serrated. eeth—fine in the jaws, 
with the outer row slightly enlarged. Fins—dorsal spines strong, every alternate one being thickened on one 

side, the fifth and sixth the longest and equal to two-fifths of the height of the body or half of the length of 
the head: second anal spine the strongest and longest, equalling the highest in the dorsal fin: caudal rounded. 
Colowrs—brownish, glossed with copper, having six or seven narrow brown vertical bands on the body and 
sunilar ones radiating from the orbit. 

Habitat.—Estuaries and within tidal influence of the Ganges and rivers of Burma to the Malay 
Archipelago, attaming at least 1 foot in length: though not esteemed as food it is eaten by the poorer classes. 
The specimen figured (6{ inches in length) is from Calcutta. 

Genus, 29—Gurres, Cw. 

Diapterus, Ranz.: Chanda, sp. Ham. Buch. : Catochenum, Cantor : Synistius, Gill: Eucinostomus, Baird, Gir. 

Branchiostegals sia: pseudobranchic. Body elevated or oblong, and compressed. Mouth very protractile and 
descending when produced. Preopercle as a rule entire, rarely serrated. Byes comparatively large. Villiform 
teeth im the jaws. Inferior pharyngeal bones firmly wnited by a suture. Length of the bases of the spimous and soft 
portions of the dorsal fin of nearly equal eatent, and having a scaly sheath into which it can be wholly or partially 
received : the spines numbering nine or ten, the rays ten or eleven; anal with three spines: caudal forked. Scales of 
moderate size, when ctenoid very slightly so. Atr-vessel simple. Pyloric appendages few. 

Gill places the Gerrini as a distinct family. 

Geographical distribution—All the tropical seas, entering estuaries. Some apparently being mostly 
confined to the latter situations, and ascending into brackish or fresh waters as high as tidal influence extends. 

Uses.—As food these fishes are mostly eaten by the indigent classes, being little esteemed whilst fresh 
on account of their numerous bones and deficiency in flavour. As they salt and dry well, large numbers are 
extensively prepared in this manner for future use or as a matter of export trade. 

The species comprising this genus are somewhat difficult of determination unless a good collection is 
brought together, but even then some important considerations have to be borne in mind prior to deciding 
whether the specimen belongs to a known or an unknown species. The eye, certainly in some, increases in 
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comparative size with the head as age advances, as occurs in Megalops cyprinoides, &c. The first few dorsal 
spines may be compressed or rounded: and the second and third slightly or very elongate, but this elongation 
often varies considerably, as seen in G. filamentosus, in which it may be only two-thirds the height of the body 
or even extending so far as the base of the caudal fin, and though this difference is generally, it is not always 
due to age, but in the young it is mostly shorter than in the adult. Even in the anal spines the second may be 
equal in length to the third or a little longer or shorter in the same species. As regards colour the young are 
generally vertically banded, and these bands may be indistinct or even entirely absent in the adult. In those 
with longitudinal bands they sometimes become interrupted in large specimens, showing rows of long oyal 
blotches or marks placed one over the other, the reason usually being that these marks are apparent in the 
adult where the vertical bands existed in the immature. 

SYNOPSIS OF SPHCIES. 

1. Gerres setifer, D. 19, A. , L.138, L. tr. 5/10. Preopercle serrated along its lower limb. Highest 
asi 

io) 
10? 

dorsal spine 2/5 of that of body very, a narrow dark edge to spinous dorsal, and a brown spot on the 
middle of each ray. Hooghly. 

2. Gerres oblongus, D. ~;, A.%, L. 1. 48-50. Highest dorsal spine 3/4 of that of the body. Silvery. 
Seas of India to the Malay Archipelago and beyond. 

3. Gerres filamentosus, D. 3%, A. 2, L. 1. 45-48. Highest dorsal spine elongated sometimes reaching the 
caudal fin. Silvery, with rows of short, oblong, horizontal, bluish spots along the upper half of the body : a spot 
at the base or centre of each dorsal spine and ray. Seas of India to the Malay Archipelago and beyond. 

4. Gerres oyena, D. 385, A. $, L. 1. 38-40, L. tr. 5/10. Highest dorsal spine as long as head excluding the 
snout. Red Sea, through those of India, to the Malay Archipelago and beyond. 

5. Gerres lucidus, D. 38, A. 2, L. 1. 41, L. tr. 5/10. Highest dorsal spine two-fifths as high as the body. 
Dorsal fin with a black blotch, a dark spot on each spine and ray just above the sheath. Seas of India. 

6. Gerres abbreviatus, D. 8, A. #, L. 1. 37-40, L. tr. 6/11. Highest dorsal spine almost as long as the 
head : pectoral long. Seas of India to the Malay Archipelago. 

7. Gerres poeti, D. 35, A. 3, i. 1. 40, L. tr. 6/11. Highest dorsal spine as long as the head excluding the 
snout. Red Sea, seas of India to the Malay Archipelago and beyond. 

~8. Gerres limbatus, D. 3%, A. #, L. 1. 35, L. tr. 4/10. Highest dorsal spine as long as the head behind 
the middle of the orbit. Seas of India. 

1. Gerres setifer, Plate XXV, fig. 1. 

Chanda (2) setifer,* Ham. Buch. Fish. Ganges, pp. 105, 370. 
Gerres altispinis, Gunther, Catal. iv, p. 258. 

Chanda (?) setifer, (H. Buchanan’s MSS. figure). 

B, vi, D. 18, P. 17, V. 1/5, A. 2, C. 19, L. 1. 38, L. tr. 5/10. 

Length of head 4/17 to 1/4, of caudal 1/5, height of body 1/3 of the total length. Hyes—diameter 1/3 of 
length of head, nearly 1 diameter from end of snout, and 1 apart. The groove for the posterior process of the 
premaxillary reaches to opposite the first third of the orbit, it is posteriorly rounded and scaleless. The maxilla 

* Buchanan observes of his Genus, Chanda, or “Silvery fishes,” that ‘the first (Chanda setifer) has the strongest affinity to 
the Zeus imsidiator, so that all of them no doubt belong to the same genus with that fish, although I cannot help thinking that, to 
include them in the same genus with Zeus ciliaris and Zeus faber is an unnatural arrangement” (Buchanan I. c. p. 103), “as in the 
genera already described there are, as it were, certain intermediate species, so in this the two first (Chanda setifer and C. ruconius) 
* * * haye but little of the transparency, which forms part of the generic character” (I. c. p, 104). 

0 
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reaches to below the front edge of the orbit. Lower margin of preopercle serrated in its last half, in the 
British Museum specimen these serrations are less apparent than in mine. 'eeth—fine. ’ins—dorsal spines of 
moderate strength, the second not quite so high as the third and fourth which are equal to two-fifths the height 
of the body: last dorsal spine rather longer than the one preceding it, and one third shorter than the third or 
fourth. Pectoral reaches to nearly above the anal: ventral three-fourths of the distance to the anal: anal spines 
of about equal length or the second slightly the longer: caudal deeply forked. Scales—the sheath to the dorsal 
and anal fins high. Free portion of the tail as wide at its commencement as it is long. Oolowrs—silvery, with a 
narrow dark edge to the dorsal interspinous membrane and a brown spot at the middle of each dorsal ray just 
above the sheath. 

Hamilton Buchanan states that Chanda setifer has ten prickles in its dorsal fin, the first of which is very 
short; but irrespective of his description he has left a drawing of it, labelled katchanda, whilst amongst the 
collection of fishes received by the British Museum from Mr. Waterhouse exists one, the type of Gerres altispinis, 
Giinther, having ten dorsal spines, not nine as stated in the Catalogue. It is closely allied to G. lucidus, but 
possesses one more dorsal spine, a more or less serrated border along the horizontal edge of the preopercle, and 
one more row of scales between the lateral-line and the base of the dorsal fin. Bleeker in his “ Pisces 
Hindostan, &e.” gives “p. 38, Scolopsides (?) setifer, Blkr. Chanda (?) setifer, Buchan.” 

Habitat—River Hooghly at Calcutta, where if is common, attaining to 4 inches in length. 

2. Gerres oblongus, Plate XXV, fig. 2. 

Cuy. and Val. vi, p. 479; Giinther, Catal. i, p. 354, and iv, p. 264. 
Gerres gigas, Giinther, Catal. iv, p. 262, and Fische d. Sudsee, p. 30, pl. xxiv, fig. A. 

B. vi, D. 3%, P.17, V. 1/5, A. 8, C. 17, L. 1. 48-50, L. tr. 53/. 

Length of head 3/13, of caudal 2/9, height of body nearly 1/4 of the total length. Hyes—diameter 1/3 
of length of head, 3/4 (in the young 1) of a diameter from end of snout,and l apart. Snout rather elevated. 
The maxilla reaches to below the front edge of the orbit. Preopercle entire. The groove for the posterior 
process of the premaxillary reaches to opposite the middle of the eye, it is rounded behind and scaleless: 
Teeth—fine. Hins—dorsal spines not very strong, compressed, the second curved and much the highest, being 
almost as long as the head, and three-fourths of that of the body below it: pectoral long, reaching to above the 
anal spines: anal spines weak, the third rather the longest and equalling the length of the post-orbital portion 
of the head: caudal deeply forked, with some fine scales upon it. Scales—5} rows between the lateral-line and 
the base of the dorsal fin. The scaly sheath of both dorsal and anal fins moderately developed. Free portion 
of the tail as high at its commencement as it is long. Colowrs—silvery, eye golden. The young are considerably 
darker above the lateral-line, and show indistinct bands. 

Habitat—It would seem to extend throughout the seas of India to the Malay Archipelago and beyond. 
The young are sometimes captured at Madras, and I have also taken this fish at the Andaman islands, where I 
procured the specimen figured, which is a little oyer nine inches in length. 

8. Gerres filamentosus, Plate XXV, fig. 3. 

Zeus wodawahah, Russell, i, p. 52, pl. 67. 
Gerres filamentosus, Cuy. and Val. vi, p. 482; Gimther, Catal. i, p. 345, and iv, p. 261; Day, Fishes of 

Malabar, p. 159; Kner, Novara Fische, p. 56 (not C.V.); Klunz. Verh. z. b. Ges. Wien, 1870, p. 773. 
Gerres punctatus, C. V. vi, p. 480; Bleeker, Batav. p. 521; Gimther, Catal. i, p. 346, and iv, p. 260; 

Day, Fish. Malab. p. 159. 
Catochenwn filamentosum Cantor, Catal. p. 56. 
Diapterus filamentosus, Bleeker, Ternate, p. 231, and Révis. Gerrini, p. 5. 
Diapterus punctatus, Bleeker, Révis. Gerr. p. 9. 
Jaggari, Tel. (Ganjam) : Oodan. Tam.: Nga-wet-sat, Arrak. 

B. vi, D. 3%, P. 15, V. 1/5, A. 3, C. 17, L. 1. 45-48, L. tr. 6/14, Cee. pyl. 3. 
Length of head 1/4 to 4/17, of caudal 2/9, height of body rather above 1/3 of the total length. Hyes— 

diameter 1/3 of length of head, 4/5 to 1 diameter from the end of snout and also apart. The maxilla extends 
to below the front edge or first fourth of the orbit. Preopercle entire, its angle rounded. Opercle with two 
blunt points. eeth—fine in the jaws. Fins—dorsal spies of moderate strength, the second prolonged, 
sometimes, especially in the adult, extending to the candal fin, in others as in the immature, it is not so high 
as the body: last four or five dorsal spines shorter than the rays: pectoral rather longer than the head: ventral 
reaching three-fourths of the way to the anal: second anal spine stronger but not quite so long as the third 
which equals half the length of the head: caudal deeply forked. Free portion of the tail as high at its commence- 
ment as itis long. Scales—the sheath along the bases of the dorsal and anal fins well developed, five or six fine 
rows of scales between the lateral-line and the base of the dorsal sheath. Colowrs—silvery in the adult, with 
rows of short oblong horizontal bluish spots along the upper half of the body, on the scales being rubbed off 
they are found to be continuous, forming lines: snout black: a blackish spot anteriorly on the base of each 
dorsal spine and ray Just above the scaly sheath, and usually a dark edge to the soft dorsal: caudal greyish 
externally: the other fins yellow with numerous fine dots on the fin membrane. 
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The young have vertical bands, the alternate ones being the shortest. 
Habitat.—Seas of India to the Malay Archipelago and beyond, attaining 8 inches or more in length. 

4. Gerres oyena, Plate XXYV, fig. 4. 

Labrus oyena, Forsk. p. 35; Bl. Schn. p. 245; Lacép. iii, p. 463. 
Labrus longirostris, Lacép. iti, p. 467, pl. 19, fig. 1. 
Sparus britannus, Lacep. iv, pp. 132,134. ~ 
Smaris oyena, Riipp. Atl. p. 11, t. 3, f. 2. 2 
Gerres oyena, Cuy. and Val. vi, p. 472; Bleeker, Verh. Bat. Gen. xxiii, Menid. p. 12; Gimther, Catal. i, 

p- 353, and iv, p. 261; Klunz. Verh. z. b. Ges. Wien, 1870, p. 772. 
Gerres equula, Temm. and Schleg. Fauna Japon. p. 76, pl. 40, fig. 1.* 
Diapterus filamentosus, Bleeker, Ternate, p. 232, and Révis. Gerr. p. 20. 

B. vi, D. 3%, P. 15, V. 1/5, A. 8, C. 19, L. 1. 38-40, L. tr. 5/10, Cee. pyl. 3. 

Length of head 1/4, of caudal 2/9, height of body 4/11 of the total length. Hyes—diameter 2/7 of length 
of head, 1 diameter from end of snout and also apart. The groove for the posterior processes of the premaxil- 
laries reaches to opposite the middle of the orbit. The maxilla extends to below the first third of the orbit. 
Preopercle roughened along its vertical limb but not serrated. Zeeth—fine. Fins—dorsal spines pretty strong, 
the anterior ones somewhat compressed and a little arched, the second longest and equal to nearly the length of 
the head without the snout; the last spine nearly as high as the rays and rather longer than the postorbital 
length of the head: pectoral longer than the head and reaching to beyond the anal spies: ventral almost 
touching the anal. Second anal spine strongest but shorter than the third, which equals half the length of the 
head; caudal forked. Scales—fine ones covering the caudal fin: sheath to the dorsal and anal fins high: four 
rows of scales between the lateral-line and the base of the sheath opposite the fourth dorsal spine. Free portion 
of the tail as high at its commencement as it is long. Colowrs—silvery, dorsal fin black edged, and a dark spot 
on each spine and ray at about half their height: a darkish mark may exist over the free portion of the tail: a 
narrow black posterior edge to the middle of the caudal: the fins yellow. 

Habitat.—Red Sea, Hast coast of Africa, seas of India to the Malay Archipelago and beyond. The 
specimen figured was taken at Mangalore and is 73 inches in length, its second anal spine is rather abnormally 
strong, and the lower caudal lobe is a little shortened, as is so frequently the case with littoral and estuary 
fishes. 

5. Gerres lucidus, Plate XXV, fig. 5. 

Gerres lucidus, Cuvy. and Val. vi, p. 477. 

B. vi, D. 3%, P. 15, V. 1/5, A. , C. 17, L. 1. 40, L. tr. 5/10, Cec. pyl. 3. 

Length of head 2/9, of caudal 2/9, height of body 1/3 of the total length. Hyes—diameter 2/5 
of length of head, 2/3 of a diameter from end of snout, and 1 apart. The groove for the posterior 

_ process of the premaxillary is ovate, scaleless, and reaches to nearly opposite the first third of the 
orbit. The maxilla reaches to below the first third of the orbit. Preopercle entire, in a few specimens 
it is a little roughened along its horizontal edge, but not serrated. Teeth—fine. Fins—dorsal spines of 
moderate strength and not curved, the first very short, the third slightly longer than the second and 
equal to two-fifths of the height of the body, or the length of the head posterior to the middle of the orbit : 
pectoral longer than the head and reaching to above the anal spines: ventrals reach two-thirds of the way to 
the anal: second anal spine stronger} but generally not quite so long as the third which is a little longer than 
the third of the dorsal: caudal forked. Free portion of the tail as high at its commencement as it is long. 
Scales—the sheath for the dorsal fin is rather more developed than that for the anal: a few scales over the 
caudal: four rows between the lateral-line and the base of the fourth dorsal spine. Colowrs—silvery, with an 
indistinct vertical dark band over the nape, a second from below the dorsal spines, and two more below the soft 
portion of the dorsal fin: snout black: fins canary-yellow, the upper half of the membrane between the second 
and fifth dorsal spies deep black,+ the rest of the fin dark edged with a black margin: a row of dark spots 
along the dorsal spines and rays at half their height: caudal grey-edged, the inferior caudal lobe with a very 
narrow white lower edge and a white tip. 

As this fish increases in length the height of the body becomes proportionately a little less, thus at 
5 inches in length it is 4/13 of the total: and the eye 3/4 of a diameter from the end of the snout. 

This species is closely allied to G. setifer, but the latter appears to be confined to the tidal Hooghly, 
whereas this is a marine form haying one dorsal spine less, &c., as already pointed out (see p. 98). 

Habitat.—Seas of India to the Malay Archipelago and China: itis the most common Indian species, visiting 
the coasts in enormous numbers. 

6. Gerres abbreviatus, Plate XXV, fic. 6. 

? Sparus erythrurus, Bloch, t. 261. 

* The type specimen is still in good preservation in the Leyden Museum, the artist has given his figure too elongated a shape, 
in fact resembling G. oblongus. 

a { The second anal spine is much stronger in this species than in specimens of @. Japonicus, which however it very strongly 
resembles. 

_ _£ This deep black colour of the dorsal interspinous membrane, is liable to be diminished in specimens which have been kept 
long in spirit, especially if their condition at first had not been very good or the liquor tainted. 

0 2 
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? Cichla erythrura, Bl. Schn. p. 336. 
Gerres abbreviatus, Bleeker, Java, i, p. 103, and Meenid. p. 11; Giimther, Catal. i, p. 345, and iy, p. 257; 

Kner, Novara Fische, p. 56, t. iii, f. 3a (Pharyngeal teeth). 
Diapterus abbreviatus, Bleeker, Révis. Gerr. p. 16. 

B. vi, D. 3%, P. 15, V. 1/5, A. 8, C. 17, L. 1. 37-40, L. tr. 6/11. 

Length of head 1/4, of caudal 2/9, height of body 2/5 to 3/8 of the total length. IHyes—diameter 2/5 to 1/3 of 
length of head, 2/3 to 3/4 of a diameter from end of snout, and 1 apart. Snout somewhat spatulate : the posterior 
process of the premaxillary reaches to opposite the first third of the orbit. Preopercle entire or finely serrated along 
its vertical limb.* Teeth—fine. J’ins—dorsal spines strong, the second rather longer than the third, and almost 
equal to the length of the head, both rather curved. Pectoral reaching to opposite the middle of the base of the 
anal and longer than the head: second anal spine the strongest, the third shghtly the longest, equalling the 
distance from the posterior edge of the orbit to the end of the snout: caudal deeply forked, upper lobe slightly 
the longer. Free portion of the tail higher at its commencement than long. Scales—five rows between the 
lateral-line and the base of the fifth dorsal spine: scaly sheaths to dorsal and anal fins well developed. Colowrs— 
silvery-white, darkest along the back, each scale with a rather indistinct spot, but forming longitudinal bands : 
fins yellowish, dorsal with a blackish edge and a spot on each spine and ray just above the sheath. 

Longest specimen obtained 77, inches m length. 
Bloch’s specimen of a Gerres is still in @ good state of preservation in the Berlin Museum, it is about 9 

inches long, and as the height of the body is 332, inches, it is difficult to understand how Val. could have 
considered it identical with G. oyena, having the height of the body equal to about 1/4 of the total length. It is 
so unlike the figure of Sparus erythrwrus that I consider it better to leave the fish under Bleeker’s name. 

Habitat.—Seas of India to the Malay Archipelago. 

7. Gerres poeti, Plate XXVI, fig. 1. 

Cuyv. and Val. vi, p. 468; Bleeker, Meenid. p. 11; Giinther, Catal. i, p. 341, and iv, p. 256; Kner, Novara 
Fische, p. 55. 

Diapterus poeti, Bleeker, Saparoua, p. 360, and Révis. Gerr. p. 18. 

B. vi, D. 3%, P. 15, V. 1/5, A. 8, C. 17, L. 1. 40, L. tr. 6/11. 

Length of head 2/9, of caudal 2/11, height of body 1/3 of the total length. Hyes—diameter 2/5 of length 
of head, 2/3 of a diameter from end of snout, and 1 apart. The groove for the premaxillary reaches to opposite 
the middle of the eye: the maxilla to below the first third of the orbit. Teeth—fine. Mins—dorsal spines not 
very strong, the second and third compressed and somewhat arched, the second being slightly the longer, and 
equal to the length of the head excluding the snout, the last spine nearly as high as the rays and equal to the 
postorbital portion of the head. Pectoral as long as the head and reaching to above the anal spines: the 
ventral extends three-fourths of the distance to the anal: second anal spine the strongest, stouter than any in 
the dorsal fin, and slightly longer or of the same leneth as the third which equals three-fourths of the height of 
the second of the dorsal fin: caudal forked. Scales—the sheath to the dorsal fin moderately developed: no 
scales on the caudal: five rows between the highest point of the lateral-lme and the base of the dorsal fin. 
Free portion of the tail higher at its commencement than it is long. Colowrs—silvery, with a dark edge to the 
dorsal fin, and the outer edge of the caudal greyish: spots along the base of each dorsal spine and ray, and 
more or less distinct lines along the rows of scales on the body. 

Habitat—Red Sea, East coast of Africa, seas of India, Malay Archipelago, and beyond. My longest 
specimen is 7 inches. 

8. Gerres limbatus. 
Cuy. and Val. vi, p. 476; Gimther, Catal. iv, p. 259; Day, Fishes Malabar, p. 160. 
Catochenum limbatum, Cantor, Catal. p. 55. 
Diapterus imbatus, Bleeker, Révis. Gerr. p. 17. 

B. vi, D. 3%, P. 15, V. 1/5, A. 8, C. 17, L. 1. 35, L. tr. 4/10. 

Length of head 1/4, of caudal 3/13, height of body 4/13 of the total length. Wyes—diameter 1/3 of 
length of head, 2/3 of a diameter from end of snout, and 1 apart. The maxilla reaches to below the first third 
of the eye. F'%ims—dorsal spines not very strong, the second and third of about equal length, compressed and 
somewhat arched, the third being slightly the longer and equal to the length of the head behind the middle of 
the orbit, the last spine nearly equal to half the height of the rays and almost as long as the postorbital portion 
of the head : pectoral as long as the head and reaching to nearly above the anal spines: ventral extends three- 
fourths of the distance to the anal: second anal spine much the strongest, also stronger than those in the dorsal 
fin but slightly shorter than the third which nearly equals the second of the dorsal fin: caudal deeply forked. 
Scales—the sheath of the dorsal fin moderately developed: numerous fine scales over the caudal: three rows 
between the summit of the lateral-line and the base of the dorsal fin. Free portion of the tail as high at its 

* Jn a specimen from the Malabar coast, which has 40 scales along its lateral-line, the second dorsal spine is only equal to 
three-fourths of the length of the head, and the second of the anal is slightly shorter in proportion than in my Andamanese specimens 
which latter however have the spines not quite so strong. ‘The Andamanese specimens have the angle and lower limb of the preopercle 
crenulated but not serrated : others from the Malay Archipelago have neither serrations nor crenulatious, i 
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commencement as it is long. Colowrs—silvery, with a dark margin to the dorsal and anal fins, and a spot on 
each spine and ray of the dorsal fin about its middle. 

Habitat.—Seas of India. The type specimen at Paris is 43 inches in length, and from it the above 
description has been taken. I obtained a specimen 5 inches in length at Madras. It much resembles G. lucidus 
but is destitute of the dark blotch on the dorsal fin. 

Genus, 30—Perntaprion, Bleeher. 

Clafa, Gill. 
This Genus differs from Clerres nm having the inferior pharyngeal bones separate: 14 to 15 rays in the dorsal 

jin: 5 anal spines, and 13 or 14 rays. 

SYNOPSIS OF INDIVIDUAL SPECIES. 
5 1. Pentaprion longimanus, D. 22495, A. 25. 

1. Pentaprion longimanus, Plate LIT, fic. 6. 

Bquula longimanus, Cantor, Catal. p. 152; Giinther, Catal. i, p. 505. 
Pentaprion gerroides, Bleeker, Meenid. p. 13, Java, p. 104, and Révis. Pentaprion, p. 22; Gunther, Catal. 

1, p. 396. 

B. vi, D. @39@24, P. 15, V. 1/5, A 3, C. 17, L. 1. 40. 

Length of head 43, of caudal 42, height of body 3} in the total length. Hyes—diameter 23 in the 
length of head, 2/3 of a diameter from end of snout, and 1 apart. Body of a long oval shape: dorsal and anal 
profiles equally convex. Snout slightly swollen. The posterior process of the premaxillary reaches to opposite the 
first third of the eye. No spines or serrations around the orbit. The maxilla reaches to below the front edge 
of the eye. Mandible not concave inferiorly. Lower preopercular edge serrated. eeth—villiform in the jaws, 
vomer and palate edentulous. F'ims—dorsal spines weak, the first very short, the second one-third the height of 
the third which equals 4/7 of the length of the head. Pectoral equals the height of the body. Ventral reaches 
two-thirds of the distance to the anal. Second anal spine the longest and equal to 1/3 of the height of the body : 
caudal forked, upper lobe the longer. Free portion of tail rather higher than it is long. Scales very deciduous, 
they extend forwards over the back to opposite the middle of the eyes. Colowrs—silvery, with a silvery stripe 
from the eye to the base of the caudal fin. 

Cantor erroneously gave 4: spines instead of 5 to the anal fin, in this he appears to have been copied by 
Dr. Giinther. The specimen is much mutilated but 5 spines are still visible. 

On mentioning this fish to Dr. Bleeker he at once showed me his types of Pentaprion gerroides, 
which are identical. 

Habitat—Madras, where I procured several specimens, to the Malay Archipelago. Cantor observes that 
“in the Straits of Malacca this species is very abundant at all seasons, and quantities, both fresh and dried, are 
consumed by the natives.” 

ADDENDA AND CORRIGENDA. 
Page 18. Serranus lanceolatus. 

After this portion of my work had been printed I went over to Leyden to examine the types of S. horridus 
and S. geographicus. S. horridus (K. and v. H.) Cuv. and Val. ii, p. 321 is 94 inches in length; S. geographicus 
(K. and vy. H.) Cuy. and Val. ii, p. 322 is much larger; both are stuffed, painted and varnished, and I consider 
are forms of S. lanceolatus, Bloch, and not of S. fuscoguttatus, under which they are placed at p. 22. 

Page 57. Apogon teniatus. 

“(Not Bleeker)” has to be omitted, and the following reference to be added :— 
Apogon Noordzieki, Bleeker, Java, p. 336. 
Amia Noordzieki, Bleeker, Révis. Apogonini, p. 15. 

Page 59. Apogon teniatus. 

Having seen Valenciennes types I haye no doubt but that they represent this species as stated by 
Klunzinger. One specimen still shows traces of longitudinal bands. 

Page 60. Apogon Savayensis. 

This fish is identical with A. Bankanensis, Bleeker, whose name has the priority. Dr. Bleeker showed 
me specimens of his fish with the markings as well seen as in Dr. Giinther’s specimen and figure. The follow- 
ing references have to be added :— 

Apogon Bankanensis, Bleeker, Banda, p. 95; Giinther, Catal. i, p. 238, 
Amia Bankanensis, Bleeker, Bouro, p. 147, and Révis, Apogonini, p. 27. 
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Faminy, JI—SQUAMIPINNES, Cu. 
Chcetodontide, pt. Richardson. 

Branchiostegals six or seven (Zanclus four): pseudobranchie well developed. Body elevated and 
compressed. yes lateral and of moderate size. Mouth generally small, with a lateral cleft, and situated in 
front of snout. Teeth villiform or setiform, neither incisors nor canines: in most of the genera the palate is 
edentulous, soft portion of the dorsal fin of greater extent than the spinous, sometimes considerably more, 
rarely slightly so: anal with three or four spines, its soft portion similar to that of the dorsal: lower pectoral 
rays branched: ventrals thoracic, with one spine and five rays. Scales cycloid, or very finely ctenoid, 
extending to a greater or less extent over the vertical fins, but occasionally absent from the spinous portion. 
Air-vessel present, generally simple. Intestines usually much convoluted; stomach cecal. Pyloric appen- 
dages in moderate numbers. 

reographical distribution—These fishes are, as a rule, marine, and although some have been recorded as 
taken in rivers and estuaries, they are rarely captured above tidal reach. 

The Squamipinnes have been divided by Dr. Giinther into three groups :—First, those which have the 
palate edentulous (Cheetodontina) : secondly, those which have teeth on the palate, but the dorsal fin is situated 
in the posterior half of the length of the back (Towotina): and thirdly, some Australian forms wherein there 
are palatine teeth, and the dorsal fin occupies the middle of the length of the back, (Scorpidina). 

In some species a prolongation of the dorsal fin, owing to sex, may be present as in Holacanthus imperator, 
A. annularis, &e. 

SYNOPSIS OF GENERA. 

First group—Chetodontina. 

No palatine or vomerine teeth: no concealed spine in front of the base of the dorsal fin in the adult. 

1. Cheetodon. Snout of moderate length or short: no preopercular spine: a single un-notched dorsal 
fin without an elongated spine: anal with 3 or 4 spines. 

2. Chelmo. Snout much produced: no preopercular spine: 9 to 13 dorsal spines none of which are 
elongated. 

~ 3. Heniochus. Snout of moderate length: no preopercular spine : 11 to 13 dorsal spines, the fourth being 
much elongated. 

4. Zanclus. Snout of moderate length: no preopercular spine: 7 dorsal spines, the third being much 
elongated. 

~ 5, Holacanthus. Snout of moderate length : a strong preopercular spine: 11 to 15 dorsal spines, none 
of which are elongate. 

6. Scatophagus. Snout of moderate length: no preopercular spine: dorsal fin notched and no scales on 
the spinous portion: anal with 4 spines. 

7. Ephippus. Snout short: no preopercular spine ; dorsal fin deeply notched, with 8 or 9 spines several 
of which are elongated and flexible. 

8. Drepane. Snout short: no preopercular spine: dorsal fin deeply notched, with 8 or 9 spines, none of 
which are elongated. 

Second group—Toxotina. 

Vomerine and palatine teeth: no concealed spine in front of the base of the dorsal fin which is 
situated in the last half of the back. 

9. Toxotes. Snout somewhat produced. Dorsal fin with 4 or 5 spines. 

The young fishes in some of the above genera of the first group show considerable enlargement of the 
bones of the head which more or less disappear in the adult,* in a few a concealed spine pointing forwards may 
be present in the immature in front of the base of the dorsal fin. 

* Genus—TuHo.icuruys, Giinther. 

Dr. Giinther (Annals and Mag. of Nat. History, 1868, p. 457) described and figured a very small fish, 11 millims. long, as a 
new Cyttoid Genus, which he termed Tholichthys. I obtained several (I think thirteen) larger ones at Madras 1+ inches long, which I 
described (Proc. Zool. Soc. 1870, p. 687,) as T. osseus, but drew attention to their belonging to the Family Squamipinnes, giving it a 
strong resemblance to Heniochus or Chetodon. I personally deposited my largest specimen in the British Museum, but as it has been 
mislaid I have figured my next largest at twice the natural size ; it is unfortunately dried, all my specimens in spirit, irrespective of the 
one previously mentioned, haying become spoiled during their transit from India. 



FAMILY, II—SQUAMIPINNES. 103 

First group—Chetodontina. 

No palatine or vomerine teeth: no concealed spine in front of the base of the dorsal fin in the adult. 

Genus, 1—Cumrtopon, Cw. 

Rabdophorus and Microcanthus, Swains.; Megraprotodon, Guich.; Sarothodus, Gill. 

Branchiostegals siz. Body elevated and strongly compressed. Snout of moderate length, or short. Pre- 
opercle entire, or slightly serrated, but destitute of any spine at the angle. Palate edentulous. Spinous and sojt 
portions of the dorsal jin not separated by a notch, ae rays of slightly or considerably larger number than the spines, 
none of the latter elongated: anal with three or four spines. Scales of large, moderate, or small size. Lateral line 
continuous, sometimes incomplete. Atr-vessel may be constricted or with horns. Intestines much convoluted. 

SYNOPSIS OF SPECIES. 

A. ee four anal spines. 

1. Chetodon plebeius. D. tae A. > L. 1. 50. A black ocular band with white edges: a black 
white-edged ocellus at the base of the caudal Ea [erGlermaena to the South Seas. 

B. With three anal spines. 

2. Cheetodon zanthocephalus. D. 34, A. 8;, L. 1.38. A small dark blotch above the orbit: body with 
five indistinct vertical streaks. Ceylon and Beware. 

3. Chetodon faleula. D. 1238, A. 55855, Lv. 28. A narrow ocular band, two wide triangular bands 
pass downwards from the dorsal fin, another exists over the free portion of the tail. Twelve or more narrow 
black bands on the body. Seas of India to the Malay Archipelago and beyond. 

A. Ohcetodon pictus. D. 3%, A. s58zq, L. v. 28. An ocular band descending to the chest. Several dark 
lines descend downwards and forwards from the first half of the dorsal fin to the head, whilst in the last half 
of the body others go backwards and downwards. Dorsal and anal fins dark: caudal with a dark base and two 
dark vertical bands. Red Sea, seas of India, to ine Malay Archipelago. 

5. Chetodon vagabundus. D. 2233, A. cosy, LU. r. 48. An ocular band descending to the interopercle. 
Many dark bands pass downwards to the middle of the body when they go backwards. ‘Dorsal and anal fins 
margined with black: two vertical black bands on caudal. From the Red Sea throughout those of India to 
Polynesia. 
ee 6. Cheetodon Mertensii, D. 18, A. 8,, L. 1. 34. A narrow interrupted ocular band: anterior two-thirds of 

body violet, with narrow vertical. angular, bands : last third of body, soft dorsal, and anal fins yellow: a vertical 
band on caudal: a narrow dark intramarginal line to soft dorsal and anal fins. Red Sea, Seas of India, and 
beyond. 

Z 7. Cheetodon auriga. D. 1428, A. a5855, L. 1. 42. Fifth dorsal ray prolonged. An ocular band descends 
to the interopercle. A dark ogellins) on the middle dorsal rays. Red Sea, through those of India to Polynesia. 

8. Cheetodon Kleinit. D. 7235, A. as8aq, L. 1. 83. Brownish, with a broad ocular band extending to a 
black ventral fin: edges of soft dorsal, enn, and anal black. Seas of India to the Malay Archipelago. 

9. Chetodon guttatissimus, D. 34, A. yrs, L. 1. 38. An ocular band descends to the interopercle: brown 
spots on the body scales, and small ones on the soft dorsal and anal fins: caudal with a black vertical band. 

10. Chetodon vittatus, D. 7285, A. 5, L. vr. £8. Body with numerous fine dark lines passing backwards : 
a dark band along the base of the dorsal fin, another along the centre of the soft dorsal: a dark band on the last 
third of the caudal: ventrals white. From the Red Sea to Polynesia. 
j 11. Cheetodon wnimaculatus, D. 7385, A. a53xs, L. 1. 46. A narrow ocular band: a black blotch on the 
side above the lateral-line beneath the last four dorsal spmes. Ceylon to the Malay Archipelago. 

12. Cheetodon collaris, D. 227, A. ao°xz, U. 1. 34. Hach scale with a light centre: a whitish band from 
in front of the dorsal fin to the chest, another to the eye, anda third over the snout. Seas of India to the 
Malay Archipelago. 

13. Chetodon lunula, D. 53% 5, A. rs%za, Lu. 1.40. A wide ocular band descends to the preopercle: a 
second from the first dorsal spine joins it: a third goes to the base of the pectoral, and another over the free 

Tholichthys osseus, Pl. XX VI. fig. 2 (twice life size.) 

Day, Proc. Zool. Soc. 1870, p. 687. 

D. 32, P. 15, V. 1/5, A. rp200) C. 17, L. 1. 41. 
Length of head nearly 1/3, of caudal 1/5, height of body 1/2 of the total length. Eyes—diameter from 1/2 to 2/5 of the 

length of head, 1/2 in diameter from the end of snout, and 1 apart. In the specimen figured the angle of the preopercle is much enlarged, 
reaching to almost below the origin of the pectoral fin: the shoulder scale and those over the shoulder girdle considerably dilated. 
Fins—third dorsal spine the longest and strongest, the fin notched: ventrals rounded: caudal cut almost square. Scales—ctenoid. 
Lateral line—ceases opposite the end of the soft dorsal fin. 

This is evidently the same species as the one I formerly described, J. c. but the development of the cranial bones differs. Pro- 
bably in Holacanthi the preopercular spine is the remains of the elongated and dilated preopercular angle seen in this species. 

In the very young, as figured by Dr. Giinther, the developments mentioned above are greatly magnified, showing that atrophy 
occurs as age advances. 
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portion of the tail. Young with a large ocellus on the soft dorsal fin. Seas of India to the Malay Archi- 
pelago. 
va 14. Cheetodon melanotus, D. 32, A. 8, L. 1. 37-40. A narrow ocular band: body yellow, with its upper 

- fourth stained with black and black lines along each row of scales: a yellow vertical band on caudal: a short 
black one at the base of the first four anal rays. Red Sea, seas of India, to the Malay Archipelago. 

15. Cheetodon octofasciatus, D. zi 45, A. 3,, L. 1.50. Light vertical bands on the body and head. Seas 
of India to the Malay Archipelago and beyond. 

16. Cheetodon oligacanthus, D. 78-45, A. ag%aq, L. 1. 46-48. Five vertical brown bands: a dark ocellus 
at the base of the eighth to twelfth dorsal rays. Seas of India to the Malay Archipelago and beyond. 

A. With four anal spines. 

1. Chetodon plebeius, Plate XXVI, fig. 3. 

Brouss. MS. Brit. Mus.; Gmel. Linn. p. 1269 (?); Cuv. and Val. vii, p. 68. 
Cheetodon plebejus, Ginther, Catal. ii, p. 5, and Fische d. Sudsee, p. 35, t. xxxii, f. B. 

B. vi, D. +347, P. 15, V. 1/5, A. a58rg, C.17, L. 1. 50, L. tr. 7/15. 

Length of head 1/4, of caudal 1/7, height of body nearly 1/2 of the total length. Hyes—diameter 2/7 of 
length of head, and 1 diameter from end of snout. Preopercle finely serrated: the maxilla reaches half way 
to below the front edge of the orbit. Fins—dorsal spines strong, the fourth slightly the longest, the soft 
portions of the dorsal and anal rounded: second anal spine longest and strongest: caudal slightly rounded. 
Colowrs—yellow, with a black ocular band which has a white edge: a black white-edged ocellus at the base of 
the caudal fin. 

Habitat.—Andaman islands to the South seas; the specimen figured is from the British Museum collection, 
and is 4¢ inches in length. 

B. With three anal spines. 

2. Chetodon xanthocephalus, Plate XXVI, fig. 4. 

Bennett, Proc. Zool. Soe. ii, p. 182; Gimther, Catal. ii, p. 33. 

B. vi, D. 3334, P. 15, V. 1/5, A. 38, C.17, L. x. £8, L. tr. 11/18. 

Length of head 44, of caudal one sixth, height of body 1$ in the total length. Hyes—diameter 1/4 of 
length of head, 1; diameter from end of snout, and also apart. Preopercle indistinctly serrated. F'ims—soft 
portions of the dorsal and anal rounded. Colowrs—a small dark blotch above the orbit: body brownish-yellow, 
with six indistinct dark vertical streaks: dorsal and anal fins dark violet, having white edges: caudal and 
ventrals yellowish. 

Habitat.—Ceylon and Zanzibar, the figure and description are from the type specimen in the British Museum. 

8. Chetodon falcula, Plate XXVIJI, fig. 5. 

Bloch, ix, p. 102, t. 425, f 2; Bl Schn. p. 225; Cuv. and Val. vii, p. 41; Bleeker, Batoe, p. 311; 
Ginther, Catal. ii, p. 17, and Fische d. Sudsee, p. 39, t. xxvii, f. C. 

Cheetodon ulietensis, Cuv. and Val. vii, p. 89; Bleeker, Amboina, p. 88; Gunther, Catal. u, p. 18. 

Baviy Dieses Ps 15, Vols, Ay ete Ch liz Wr oe) ltrs oples 
Length of head 3%} to one fourth, of caudal 64, height of body 1$ in the total length. Hyes—diameter 

1/4 of length of head, nearly 2 diameters from the end of snout, and 1 apart. The maxilla reaches half way to 
below the front edge of the orbit. Preopercle serrated along its vertical limb, but almost entire along its angle 
and vertical edge. 'eeth—brush-like. Fins—dorsal spines of moderate strength, the last being the longest, 
the soft portion of the fin rounded: candal cut almost square: ventral reaching as far as the anal spines: 
pectoral equal to the length of the head behind the angle of the mouth : second anal spine strongest and rather 
the longest, being equal to the last of the dorsal fin. Colowrs—body and head of a rather red-lilac-purple, 
becoming of a primrose colour posteriorly, and also on the fins. A dark ocular band, narrower than the orbit, 
commences a short distance anterior to the dorsal fin, and is continued through the eye on to the interopercle, it 
has a white edge. A black band, widest above, arises from the first four or five dorsal spines, and is continued 
to a short distance below the lateral-line :* a second angularly pointed in front, begins from the last three spines 
and descends to the lateral-line: a third passes over a free portion of the tail. Twelve to fourteen vertical 
narrow black bands pass down either side. Soft dorsal fin with a narrow black upper margin: caudal with a 
black and white posterior edge: anal with a black intramarginal band having a white outer margin, and two 
more superiorly parallel to it. r 

Habitat.—Seas of India to the Malay Archipelago and beyond. The specimen figured was taken at the 
Nicobars, the species attains to at least 8 inches in length. 

* A different distribution of colours is shown in Garrett’s “ Fische d. Sudsee,” in which the body is lighter than described 
above. The two dark vertical bands from the dorsal fin are conjoined superiorly and only extend forwards so far as the fourth dorsal 
spine, but they descend lower than in my specimen. Likewise the band over the free portion of the tail is reduced toa blotch. The 
body bands are stated to have sometimes white edges, 
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4. Chetodon pictus, Plate XXVI, fig. 6 

Forsk. p. 65; Bl. Schn. p. 226; Cuv. and Val. vii, p. 55; Bleeker, Nat. Tyds. Ned. Ind. ii, p. 177; 
Ginther, Catal. ti, p. 24; Klunz. Wische ‘d. Roth. Meer, Verh. z. b. Ges. Wien, 1870, p. 781. 

Cheetodon vagabundus ? Russell, Fish. Vizag. i, p. 65, pl. 83; Bennett, Fish. Coie » Op ile we 
Cheetodon decussatus, Cuv. and Val. Vu, p- BA; Bleeker, l. c. xii, p. 328 ; Kner, Noy. sae p- 101. 
Painah, Tel.: Khyeng-khayowk; Arrak. 

B. vi, D. 33, P. 15, V. 1/5, A. 98s.  C. 17, Le 1. 48, L. tr, 6/14. 

Length of head above 2/7, of ada 2/11, height of body 4/7 of the total length. Hyes—diameter 
4/13 of the length of head, 1 diameter from the end of snout, and also apart. Preopercle finely serrated. 
Teeth—brush-like. Fins—dorsal spines of moderate strength, soft portions of both dorsal and anal fins angular. 
Pectoral as long as the head behind the anterior nostril : ventral reaches to the anal: second anal spine stronger 
but of equal length to the third. Colowrs—snout with a black band: a dark ocular one descends through the 
eye over the inter opercle to the chest: numerous fine dark lines descend downwards and forwards from the first 
half of the dorsal fin to the middle of the body, whilst in the posterior half of the body there are others having a 
direction downwards and backwards. Dorsal and anal fins dark, having a black margin and a light external 
edge, the dark line is continued oyer the posterior third of the body : there is another dark line over the free 
portion of the tail, and a dark semilunar mark on the caudal fin. Ventral darkest in its centre. 

Amongst Sir Walter Elhot’s drawings exists a figure of this species marked Kwnnadee or Kalloodi: 
second labelled September, 1848, shows the red bands across the snout, this is the variety, No. 83, figured by 
Russell and identical with C. demnccntina. C. and V. 

Habitat—Red Sea, those of India to the Malay Archipelago, attaining at least 10 inches in length. The 
specimen figured is life-size from one captured at the Andamans. 

5. Chetodon vagabundus, Plate XX VII, fig. 1. 

Cheetodon vagabundus, Linn. Mus. Ad. Fried. ii, p. 71 and Sys.i, p.465; Gmel. Linn. p. 1251; BI. p. 1192, 
t. 204, f. 2; Bl. Schn. p. 222; Cuy. and Val. vii, p. 50; Bleeker, Verh. Bat. Gen. xxiii, Chetod. p. 18; Giinther, 
Catal. ii, p. 25 and Fische d. Sudsee, p. 43. 

Pah-noo-dah, Andam. 

B. vi, D. 42:12, P. 15, V. 1/5, A. aq%xq, C. 17, L. v. #8, L. tr. 4/15. (253: 3- 25 5? 

Length of head about one fourth, oe caudal from 65 to one sixth, height of body 14 of the total length. 
Hyes—diameter 3/10 of the length of head, 1{ diameters from the end of snout, and also apart. Snout rather 
produced and pointed. The maxilla reaches to below the front nostril. Preopercle finely serrated, most strongly 
so at its angle. eeth—brush-lke. Hins—dorsal spines of moderate strength, the imterspinous membrane 
deeply notched: soft portions of the dorsal and anal obtusely angular: pectoral as long as the head behind the 
angle of the mouth: ventral nearly reaching the anal: second anal spine equals the length of the third: caudal 
rounded. Colowrs—a black ocular band haying white edges descends to the angle of the interopercle. Numerous 
dark bands pass downwards and forwards to the centre of the depth of the body, where others pass backwards. 
Dorsal and anal fins margined with black. Two black vertical bands on the caudal, the anterior of which is 
concave. 

Habitat—¥rom the Red Sea, through those of India to Polynesia. 

6. Chetodon Mertensii, Plate XX VII, fig. 2. 

? Chetodon chrysurus, Brouss. 
? Pomacentrus chrysurus, Cuy. and Val. v, p. 423; Gimther, Catal. iv, p. 29 (not synom 
Chetodon Mertensii, Cuv. and Val. vi, p. 47; Gunther, Fische d. sages p. 45, t. 36, fig. B. from a 

drawing). 

B. vi, D. 43, P. 15, V. 1/5, A. 3, C. 17, Lv. 34, L. tr. 5/14. 

Length of head 43, of caudal 63, height of body 24 of the total length. Hyes—diameter 3} of the 
length of the head, 1; diameters from ‘end of snout and also apart. The maxilla reaches to about half way 
below the front edge of the orbit. Preopercle entire, its angle very oblique. Teeth—brush-like. Fins— 
dorsal spines of moderate strength, increasing in length to the fifth, the soft portion of the fin as high as the 
spinous and rounded posteriorly : ventral spine strong, as long as the head excluding the snout: caudal cut 
nearly square: anal spines of moderate strength but long, the third rather the longest exceeding the highest of 
the dorsal by nearly one fourth, soft portion of the fin similar to that of the dorsal. Colowrs—head and anterior 
two-thirds of the body lavender, its posterior third yellow: interorbital space yellow: a narrow dark white- 
edged band commences a little in front of the dorsal fin, then ceases, but reappears a little above the eye, 
through which it descends and passes down the preopercle to a little in front”of its angle. Anterior two-thirds 
of the body with narrow black vertical bands, which form an angle at the middle of the body directed forwards, 
A narrow dark intramarginal line haying a white outer edge exists on both the dorsal and anal fins: a narrow 
dark vertical band in the last third of the caudal, followed by a rather wider yellow one, whilst externally the 
fin is grey. 

In Garrett’s “Fische d. Sudsee,” the formula given is D, 13, A. 3%, and if it is the same species the 
figure is not exact. 

P 
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Habitat——A specimen in the Berlin Museum is from the Red Sea. I have the species from Ceylon, and 
Valenciennes’ fish in Paris is from the Mauritius, labelled ‘‘ Chetodon chrysurus, v. p. 423,” by Valenciennes, 
but does not correspond with the description of C. chryswrus. Some other specimens are likewise thus labelled 
by Valenciennes, but the locality from which they were procured is unknown. 

%. Chetodon auriga, Plate XX VII, fig. 3 (var. setifer). 

Forsk. p. 60; Bl. Schn. p. 226; Cuv. and Val. vii, p. 79; Riipp. N. W. Fische, p. 28; Giinther, Catal. ii, 
p. 7; Klunzing. Fische d. Roth. Meer. Verh. z. b. Ges. Wien, 1870, p. 775. 

Cheetodon setifer, Bloch, t. 425, f.1; Bl. Schn. p. 225; Cuy. and Val. vi, p. 76; Guérin, Icon. Poiss. 
pl. 22, £1; Less. Voy. Coq. Zool. ii, p. 175, Poiss. pl. 29, f. 2; Richards. Ich. China, p. 246; Cuy. Reg, Anim. 
Ill. Poiss. pl. 38, f. 1; Jenyns, Zool. Beagle, Fish. p. 61; Giinther, Catal. ii, p. 6 and Fische d. Sudsee, p. 36, 
t. xxvi, f. B; Kner, Novara Fische, p. 97. 

Pomacentrus filamentosus, Lacép. iv, pp. 506, 511. 
Cheetodon sebanus, Cuv. and Val. vii, p. 74. 
Cheetodon auriga, var. Rupp. N. W. Fische, p. 28. 
Cheetodon lunaris, Gronoy. ed. Gray, p. 70. 
Linophora auriga, Kaup, Arch. d. Naturg. 1860, pt. 2, pp. 137 and 156. 

B. vi, D. 23:23, P. 15, V. 1/5, A ga2sq, C. 17, L. v. #4, L. tr. 34-42/18. 
20-219 

Length of head 3/11 to 2/7, of caudal 1/7, height of body 4/7 to 1/2 of the total length. Hyes—diameter 
2/7 of length of head, nearly 12 diameters from end of snout, and 1 apart. Snout pointed. The maxilla reaches 
half way to below the front edge of the orbit. Preopercle very finely serrated. Teeth—brush-like. Fins,—in 
the specimen figured there are only eleven dorsal spines of moderate strength, the fifth ray is produced into a 
short filament, soft portions of dorsal and anal angularly shaped : pectoral equals the length of the head posterior 
to the nostrils: third anal spine the longest: caudal slightly emarginate. Colowrs—in C. auwriga a brown ocular 
band, haying a white anterior edge, passes through the orbit to over the interopercle. Body with darkish lines, 
passing upwards and backwards in the anterior third of the body, and downwards and backwards posteriorly. 
A darkish band passes from the base of the soft dorsal across the free portion of the tail and to the lower half 
of the anal. A dark band goes through the middle of the anal fin. Dorsal, anal, and caudal edged with white. 
In the variety C. setifer the ocular band, which has white edges, widens after it has passed the orbit and extends 
to the interopercle. Body with narrow darkish bands passing upwards and backwards in the anterior third of 
the body, and downwards and backwards in the last two thirds. A dark ocellus on the centre of the middle 
dorsal rays. Anal with a fine black intramarginal band having a white outer edge, upper and hind margins of 
the anal edged with black: two fine vertical lines on the caudal fin which enclose a semilunar space. 

Habitat—F rom the Red Sea, through the seas of India to Polynesia. The specimen figured was captured 
at the Nicobars, and is 4,°, inches in length. 

8. Chetodon Kleinii. 
Bloch,* t. 218, f. 2; Bl. Schn. p. 225; Ginther, Catal. ii, p. 22. 
Cheetodon virescens, Cuv. and Val. vii, p. 30; Bleeker, Verh. Bat. Gen. xxiii. Cheet. p. 18. 
Cheetodon flavescens, Bennett, Proc. Zool. Soc. 1831, p. 61. 

B. vi, D. 325, P. 15, V. 1/5, A. a385q, C- 17, Le 1. 33, L. tr. 5/17. 

Length of head 43, of caudal 1/6, height of body nearly 1/2 of the total length. Wyes—diameter 1/3 of 
length of head, 1 diameter from end of snout, and 1} apart. The maxilla reaches to below the front nostril. 
Preopercle entire. ins—dorsal spines of moderate strength increasing in length to the fifth, the soft portion 
of the fin rounded and rather higher than the spinous: caudal rounded: second and third anal spines of about 
equal strength, their length about equal to the fifth of the dorsal. Colowrs—uniform brownish, becoming darkest 
posteriorly: a rather broad ocular band extends from in front of the dorsal fin, through the eye over the pre- 
and inter-opercles to the chest and goes to the base of the ventral fin: a black band over the snout. Ventrals 
black: edges of the soft dorsal, anal, and caudal black. 

Habitat.—Seas of India to the Malay Archipelago. 

9. Chetodon guttatissimus, Plate XXVII, fig. 4. 

Si by Bennett, Proc. Zool. Soc. ii, p. 183; Giinther, Catal. ii, p. 26; ? Klunz. Verh. z. b. Ges. Wien, 1870, 
MP. (OO! 

Cheetodon tacheté, Liénan, Nat. Hist. Soc. Mauritius, 1839, p. 36. 

B. vi, D. 38, P. 15, V. 1/5, A. =78>5, C. 19, L. 1. 38, L. r. 42. 3 
17-18) 

Length of head 4/17, of caudal 2/11, height of body 1/2 of the total length. Hyes—diameter 1/3 of 
length of head, 1 diameter from end of snout and also apart. Preopercle serrated: the posterior extremity of 
the maxilla reaches nearly half way to below the orbit. Fins—soft portions of dorsal and anal rounded 
posteriorly. Colowrs—a brown white-edged ocular band one third the width of the eye passes from the nape to 
the lower edge of the interopercle. Body yellow, each scale haying a brown spot: dorsal and anal fins with an ~ 

* Klein, MSS. iv, t. 10, f. 2, p. 255. 
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outer narrow black edge and a broader white outer band, followed externally by a yellow margin, the rest of 
the fins covered with fine dark brown spots: caudal yellow with a black vertical band. ’ 

Habitat.—Ceylon, Zanzibar, and Red Sea. The figure is taken from Bennett’s type specimen. 

10. Chetodon vittatus, Plate XXVII, fig. 5. 
Chetodon trifasciatus, Lacép. iv, p. 498; Mungo Park, Trans. Linn. Soc. iii, p. 34. 
Cheetodon vittatus, Bl. Schn. p. 227; Cuy. and Val. vii, p. 34; Bleeker, Verh. Bat. Gen. xxiii, Chetod. 

p- 18; Beechey, Voy. Zool. p. 61, pl. 17, f. 3; Giimther, Catal. ii, p. 23, and Fische d. Sudsee, p. 41; Kner, 
Novara Fische, p. 100; Klunz. Fische d. Roth. Meer, 1870, p. 782. 

Cheetodon austriacus, Rupp. N. W. Fische, p. 30, t. 9, f. 2 (var.). 

TBA eH Deets, 1S TE, Wo IY, Le caatety Oh HUE), Th, m2, O10, tae, 8/18 
Length of head 4/17 to 1/4, of caudal 1/6 to 1/7, height of body 2/3 to 1/2 of the total length. Hyes— 

diameter 1/3 of length of head, 1 diameter from end of snout, and 1} apart. Snout obtuse: the maxilla reaches 
nearly half way to below the front edge of the orbit: preopercle finely serrated. Hins—the soft portion of the 
dorsal, anal and also of the caudal rounded. Colowrs—a dark line passes over the snout, separated by a thin white band 
from the ocular one, which is half as wide as the orbit, and passes to the chest. Another dark line exists parallel 
to it, with an intermediate fine light one. Body with about fifteen fine dark lines passing backwards. A dark 
band along the base of the soft dorsal fin, becoming wider over the free portion of the tail: another band along 
the centre of the soft dorsal. A light yellow band along the base of the anal with a dark one above it, whilst it 
has a white outer edge. Fins margined with dark and edged with orange. <A dark vertical band on the 
posterior third of the caudal. Ventrals white. 

Habitat.—From the Red Sea to Polynesia. 

11. Chetodon unimaculatus. 

Bl. p. 1181, t. 201, f. 1; Bl. Schn. p. 221; Cuyv. and Val. vii, p. 72; Bleeker, Banda, i, p. 241; Gunther, 
Catal. ii, p. 11. 

B. vi, D. 724, P. 15, V-1/5, A. zy2zq, C. 17, L. 1. 46, L. tr. 8/19, Vert. 10/14. 
Length of head 1/4, of caudal 1/6, height of body about 1/2 of the total length. Hyes—diameter 3} of 

the length of head, rather above 1 diameter from the end of snout, and 1+ apart. Lower jaw slightly the longer : 
the maxilla does not quite reach to below the front edge of the orbit. Preopercle entire. Hims—the dorsal 
spines strong, increasing in length to about the seventh from whence they slightly decrease, the soft portion of 
the fin, also of the anal, and the caudal rounded. Colowrs—yellowish, with a narrow brownish black ocular 
band descending from just in front of the dorsal fin through the middle of the eye to the angle of the preopercle 
and on to the chest: a black blotch on the side above the lateral-line* below the last four spines and two first 
rays: posterior edge of soft dorsal with a narrow black band which is continued over the free portion of the tail 
on to the hind edge of the anal rays. 

Habitat Ceylon, (from whence the above specimen came,) to the Malay Archipelago, attaining at least 
5 inches in length. 

12. Chetodon collaris, Plate XXVII, fig. 6. 

Bloch, t. 216, f. 1; Gmel. Linn. p, 1263; Bl. Schn. p. 223; Cuv. and Val. vii, p. 53; Bleeker, Cheetod. 
p. 19; Giinther, Catal. ii, p. 21. 

Cheetodon wnifasciatus, Gronoy. ed. Gray, p. 69. 
Chetodon preetertatus, Cantor, Catal. p. 156, pl. iii; Giinther, Catal. ii, p. 22; Day, Fishes of Malabar, 

p. dl. 
18%, ek, 1D) cep tage lo ly, Wo Tey UNG OG 17% Ie 1, CEES IE he, VAIL, 

34 

Length of head 2/7, of caudal 2/11, height of body 3/5 in the young to 2/3 in the adult of the total length. 
Eyes—diameter 1/3 of length of head, 1 diameter from end of snout, and 5/7 apart. The maxilla reaches two- 
thirds of the distance to below the orbit. A few fine serrations at the angle of the preopercle. Teeth— 
brush-like. Hims—fifth and sixth dorsal spine the longest: second anal spine the strongest and longer than the 
third: caudal cut nearly square. Oolowrs—brownish olive, each scale light citron colour in its centre. A bluish- 
white band passes from in front of the dorsal fin over the opercles and on to the throat, where it expands: a 
second across the preorbital and over the cheek to the throat: opposite the orbit it gives off another branch 
which passes to the angle of the mouth and the throat, Another similar line exists on the forehead and is lost 
opposite the anterior edge of the orbit. Dorsal and anal fins tinged with reddish violet, the upper fourth of the 
soft portion being margined with six coloured bands in the following order from without: white, black, scarlet, 
black, pearl white, and black: anal tipped with three rows, white, black, and scarlet. Posterior half of caudal 
pearly white, divided by a black band from a scarlet base. Ventrals, black. 

Jerdon (M. J. L. and Science, 1849, p. 134), under the head of Cheetodon pretextatus, Cantor, observed, 
““T possess a dried specimen which appears to be this species.” I also obtained mine at Cochin where I found 

* In Bloch’s type specimen, a little more than 4 inches in length (No. 1257) the blotch is partly (about 1/3) below the lateral-line. 
: P 2 
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they were common for about a fortnight in June, after the commencement of the monsoon (Proc. Zool. Soc. 1865, 
. 16). 
Pra Bloch’s type is of about equal length to Cantor’s (5} inches), which it closely resembles. The specimen 
T have figured appears to be the young and proportionately much higher. ‘The specimens of C. collaris in the 
British Museum resemble those of C. reticulatus at Paris. 

Habitat.—Seas of India to the Malay Archipelago. 

18. Chetodon lunula. 

Pomacentrus lunula, Lacép. iv, pp. 507, 510, 513. 
Cheetodon lunula, Cuv. and Val. vii, p. 59, pl. 173; Bleeker, Gilolo, p. 57; Gimther, Catal. ii, p. 25 and 

Fische d. Sudsee, p. 42, t. xxxiii, A, B, C, D. 
Cheetodon biocellatus, Cuv. and Val. vii, p. 62; Less. Voy. Duperr. Zool. Poiss. p. 176; Bleeker, Borneo, 

p. 403; Gimther, Catal. u, p. 9. 

B. vi, D. =22,, P. 19, V. 1/5, A. zg8aq, C. 17, L. rv. $4, L. tr. 7/14. 

Length of head 2/7 to 4/11, of caudal 1/6 to 2/13, height of body 4/7 of the total length. Hyes—diameter 
2/7 of length of head, 1} diameters from end of snout, and 1 apart. Preopercle serrated. Hims—the soft dorsal 
and anal rounded, caudal slightly rounded. Lateral-line—ceases below the last third of the soft dorsal fin. 
Colours—ocular band of a deep chestnut colour with white edges, and rather wider than the orbit, ending on the 
edge of the preopercle : a second brown band passes from the five first dorsal spines and unites with the occipital 
one: athird band from the fifth and sixth dorsal spines gradually widens and goes as low as the base of 
the pectoral fin: a band along the base of the soft dorsal passes over the free portion of the tail: caudal with a 
dark band in its posterior third: dorsal and anal with a dark edge and white margin. 

In the young the ocular band is edged with white, the vertical bands are badly developed, and a large 
black white-edged ocellus exists in the centre of the soft dorsal. 

Habitat.—Seas of India, Andaman islands to the Malay Archipelago. 

14. Chetodon melanotus, Plate XXVIII, fig. 1. 

Bl. Schn. p, 224 (not Reinw.); Klunz. Verh. z. b. Ges. Wien, 1870, p. 777. 
Cheetodon dorsalis, (Reinw.) Cuv. and Val. vii, p. 70; Riipp. Atl. p. 41,t. 9, f. 2 and N. W. Fische, p. 28; 

Bleeker, Banda, i, p. 240; Gimther, Catal. ii, p. 28. 
Cheetodon marginatus, (Hhren.) Cuv. and Val. vii, p. 57. 
Chetodon abhortani, Cuv. and Val. vii, p. 58. 

B. vi, D. 22, P. 15, V. 1/5, A. 38, C. 17, L. 1. 37-40, L. tr. 6/16. 

Length of head 1/4, of caudal nearly 1/7, height of body 4/7 of the total length. Hyes—diameter 1/3 of 
length of head, 1 diameter from end of snout, rather more apart. The maxilla does not quite reach to below the 
front edge of the orbit. Preopercle very finely serrated. ’ins—dorsal spines rather strong, increasing in length 
to the fifth from whence they again diminish in height: soft portion of the fin also of the anal and the caudal 
rounded. Colowrs—yellowish, having a narrow black ocular band descending from in front of the dorsal fin 
through the middle of the eye, over the preopercle, interopercle, and on to the chest. The upper fourth of the 
body stained with black and black lines along each row of scales, a black band over the free portion of the tail 
but interrupted in the middle. Fins yellow, a narrow black intramarginal band along the soft portions of the 
dorsal and anal fins with a white outer edge: a yellow band with a narrow black external edge down the centre 
of the caudal, the last third of which fin is grey. A short black band at the base of the first four anal rays. 

Habitat.—Red Sea, seas of India to the Malay Archipelago and beyond, attaining at least 5 inches in 
length. Schneider’s type still exists in Berlin, it is about 4,8; inches long. 

15. Cheetodon octofasciatus. 

Cheetodon octofasciatus, Gmel. Linn. i, p. 1262; Bloch, t. 215, f. 1; Bl. Schn. p. 223; Cuy. and Val. vii, 
p- 17; Bleeker, Verh. Bat. Gen. xxiii, Chetod. p. 16; Giinther, Catal. ii, p. 17; Kner, Novara Fische, p. 98. 

Chcetodon octolineatus, Gronoy. ed. Gray, p. 69. 

B. vi, D. 345, P. 19, V. 1/5, A. 38,, C. 18, L. 1. 50, L. tr. 12/24. 

Length of head 1/4, of caudal nearly 1/6, height of body 2/3 of the total length. Hyes—diameter 1/3 of 
length of head, nearly 1 diameter from end of snout and also apart. Preopercle a little rough along its edge, 
especially at the angle, but not serrated. Fins—dorsal spines strong, increasing in length to the fourth, the 
interspinous membrane deeply emarginate, soft portions of it and of the anal rounded: second anal spine the 
strongest but not quite so long as the third: caudal cut almost square. Colowrs—hbuff, vertically banded, with 
a central band along the snout to between the eyes: ocular band commences a short distance in front of the 
dorsal fin, and passing through the eye (which is about twice its width), it crosses the cheeks and is lost on the 
chest: the second goes from the third and fourth dorsal spines to behind the base of the ventral: the third 
from the seventh dorsal spine to before the commencement of the anal: the fourth from the two last spines to 
the first anal rays: the fifth from the first few dorsal rays to the anterior third of the soft anal: the sixth down 

the last third of the soft dorsal across the free portion of the tail (where it increases in width) to near the 
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posterior extremity of the soft anal: the last over the base of the caudal: soft dorsal and anal with a dark 
outer edge and light margin. i 

Amongst Sir W. Hlliot’s drawings is a very good representation of this species marked C. octofasciatus, 
but with no note as to where it was obtained, Jerdon however remarks (M. J. L. and Sc. 1851, p. 134) that it 
is rarely met with in Madras, where its Tamil designation is Munja cooli min. 

Habitat.—Seas of India to the Malay Archipelago and beyond. 

16. Chetodon oligacanthus. 

Platazx ocellatus, Cuv. and Val. vii, p. 299; Cantor, Catal. p. 170. ; 
Cheetodon oligacanthus, Bleeker, Verh. Bat. Gen. xxiii, Cheton. p. 16; Giinther, Catal. ii, pp. 34, 516; 

Kner, Novara Fische, p. 102. 
Parachcetodon oligacanthus, Bleeker, Nov. Typi Gen. Pisce. neg. 1875, p. 5. 
B. vi, D. 7845, P. 15, V. 1/5, A. ag85q, C. 17, L. 1. 46-48. 

Length of head 4/15 to 1/4, of caudal 1/6, height of body 2/3 of the total length. Hyes—diameter 4/13 
of the length of head, 1 diameter from the end of snout and also apart. Both limbs of preopercle serrated, the 
inferior being most coarsely so. Fins—anterior portions of soft dorsal and anal the highest. Lateral-line— 
ceases opposite the posterior fourth of the dorsal fin. Colowrs—yellowish white, with five vertical brown bands, 
the anterior four of which have black edges, the ocular one is brown and narrower than the orbit: three more 
similar bands pass from the back to the abdomen: at the upper part of the last is a dark ocellus at the base of 
the 8th to 12th dorsal rays inclusive: the fifth band is over the free portion of the tail. The posterior half of 
the ventrals is sometimes black. 

Habitat.—Seas of India, the Malay Archipelago to the Philippine Islands.* 

Genus, 2—Cuertmo, Owv. 

Branchiostegals six or seven: pseudobranchie. Body elevated and compressed. Snout produced as a long 
round tube by the horizontal elongation of the premazillaries and mandiblest which are laterally connected by 
membrane, the gape of the mouth anteriorly being small. Preopercle without any spine, it and the preorbital may be 
serrated. Teeth on the jaws: none on the palate. One dorsal with from nine to thirteen spines, none being elongated : 
anal with three. Scales of moderate or small size. 

Geographical distribution Kast coast of Africa, seas of India to the Malay Archipelago and beyond. 

SYNOPSIS OF SPECIES. 

1. Chelmo longirostris, D. 2422, A. +385, L.1. 70-75. Yellow, with a black triangular patch from the 23-259 -19? 

first dorsal spine to the snout, and extending “to the opercle: a round black spot at the posterior angle of the 
anal fin. Hast coast of Africa, seas of India to the Malay Archipelago. 

2. Chelmo rostratus, D. s525q, A- ap8az, U. 1. 47-50. Five orange white-edged cross bands. Hast coast 
of Africa, seas of India to the Malay Archipelago and China. 

1. Chelmo longirostris. 

Chetodon longirostris, Brouss. Ich. t. 7. 
Chelmon longirostris, Cuv. and Val. vii, p. 89, pl. 175; Bleeker, Verh. Bat. Gen. xxiii, Cheetod. p. 20. 
Chelmo longirostris, Gimther, Catal. ii, p. 38, and Garrett’s Fische d. Sudsee, p. 48. 

D. 34:12, P. 15, V. 1/5, A. ze°rq, ©: 18, L. 1. 70-75, L. tr. 11/30. 
Length of head 3/7, of caudal 1/7, height of body 2/5 of the total length. Hyes—diameter 2/15 of the 

length of head, 1 diameters in the postorbital portion of the head. Angle and lower edge of the preopercle 
serrated, some fine serratures along the upper edge of the orbit:and a few along the lower edge of the preorbital. 
Fins—dorsal spines strong, the interspinous membrane very deeply emarginate, the fourth spine somewhat the 
longest, equalling that of the head behind the front nostril, and exceeding the length of the rays, which latter 
portion of the fin is rounded: pectoral equals two-thirds the height of the body: third anal spine the longest. 
Colours—yellow, with a black triangular patch extending from the base of the first dorsal spine to the snout, 
and its lower edge going through the eye to the opercle. Posterior edge of the dorsal with a black margin : 
a small round black spot at the posterior angle of the anal fin: caudal grey with a rather wide dark band over 
its base at and anterior to the commencement of the rays. 

Habitat.—Wast coast of Africa, seas of India, to the Malay Archipelago and beyond. 

* ADDENDA. 
Cheetodon 

D. 14, A. 3. : 
“T also have a drawing and the dried skin of another species of Chextodon which I procured at Tellicherry. It has the ground 

. colour of the body, a sort of lavender colour, line from the first dorsal down to the muzzle yellow ; chin, throat and lower part of face, 
and a line from top of opercle to base of pectoral bright orange, membrane between the dorsal spines yellow, with a blue spot which 
continues in a line on to the upper portion of the soft dorsal, and also on the anal; soft dorsal green with a yellowish margin. Anal 
and ventral yellow. Caudal lavender, the rays purple and margined on the sides with yellow and exteriorly with orange. Lips red. 
D. 14-26, A. 3-23. Length 6 inches.”—Jerdon, M. J. L. and S. 1851, p. 134. 

7 Due to this tubular elongation of the snout, these fishes are able to employ it as a blow pipe, from which they discharge 
globules of water at insects flying above them. i 
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2. Chelmo rostratus, Plate XXVIII, fig. 2. 

Chetodon rostratus, Linn. Mus. Ad. Fried. i, p. 61, t. 33, f. 2; Gmel. Linn. p. 1244; Bl. p. 1184, t. 202, 
f.i; Bl. Schn. p. 221; Shaw, Zool. iv, p. 337, pl. 47; Gronov. Sys. ed. Gray, p. 73. 

Chietodon enceladus, Shaw, Nat. Mise. p. 2, pl. 67. 
Chelmon rostratus, Cuv. Reg. Anim. ii, p. 190, and Illus. Poiss. pl. 40, f. i; Bennett, Life of Sir S. Raffles, 

p. 689; Cuy. and Val. vii, p. 87; Cantor, Catal. p. 158; Bleeker, Verh. Bat. Gen. xxiii, Cheetod. p. 20. 
Chelmo rostratus, Giinther, Catal. 1, p. 836; Kner, Novara Fische, p. 103. 

D. a5°sx, P. 16, V. 1/5, A. .5%,7, C. 17, L. 1. 47-50, L. rv. £#, L. tr. 8/20 (Vert. 10/14). 

Length of head nearly or quite 1/3, of caudal 2/13 to 1/7, height of body about 1/2 of the total length. 
Hyes—diameter 1/5 of length of head, 25 diameters from the end of snout, and nearly 1 apart. Preopercle finely 
serrated along both limbs: lower edge of preorbital and supra-orbital margin likewise serrated im the young. 
Teeth—brush-like. Fins—dorsal spines moderately strong, the soft portions of the dorsal and anal obtusely 
angular: caudal rounded. In the young the ventral reaches the anal rays, but not so far im larger specimens : 
pectoral equal in length to the head behind the front nostril. Scales—seven rows between lateral-line and base 
of sixth dorsal spine. Oolowrs—head and body with five orange cross-bands edged with brown and with white 
outer margins: a round black white-edged spot in the middle of the soft dorsal and within the fourth cross 
band: a dark band round the free portion of the tail: soft dorsal, caudal and anal with blue and white edges. 

Habitat.—Kast coast of Africa through the seas of India, the Malay Archipelago and China. The 
specimen figured is 4,8, inches in length. 

Genus, 3—Haniocuus, Cuv. and Val. 

Taurichthys, Cuv. and Val.: Diphreutes, Cantor. 

Branchiostegals five: pseudobranchie. Body elevated and strongly compressed: mouth short, or of moderate 
length. Preopercle finely serrated or entire. Teeth villiform, none on the palate. A single dorsal fin, with from 
eleven to thirteen spines, the fourth of which is elongated and filiform, anal with three. Scales ctenoid or cycloid, of 
moderate size, and more or less covering the vertical fins. Lateral-line continuous. <Atr-vessel present. Pyloric 
appendages few. 

Geographical distribution.—Seas of India to Polynesia, &c. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Heniochus macrolepidotus, D. 14712, A. ~75;5, L. 1. 52-60. Three purplish vertical bands. 24-25) 

1. Heniochus macrolepidotus, Plate XXVIII, fig. 3. 

Cheetodon macrolepidotus, Artedi, species, p. 94; Linn. Syst. i, p. 464; Gmel. Linn. p. 1247; BI. p. 1177, 
t. 200, f. 1; Lacép. iv, p. 455, pl. 11, f 3 and pl. 12, £1; Bl. Schn. p. 231; Klunz. Fische d. Roth. Meer. 
Verh. Zool. Bot. Ges. in Wien, 1870, p. 784. 

Cheetodon acuminatus, Linn. Mus. Ad. Fried. t. 33, f. 3; Gmel. Linn. 1241; Bl. Schn. p. 229. 
Cheetodon bifasciatus, Shaw, Zool. iv, p. 342; Gronov. ed. Gray, p. 75. 
Heniochus acuminatus, Cuv. and Val. vii, p. 98. 
Heniochus macrolepidotus, Cuv. Ree. Anim. ii, p. 191; Cuv. and Val. vii, p. 93, pl. 176; Temm. and 

Schleg. Fauna Japon, p. 82, pl. 44, f. 1; Richards. Ich. China, p. 246; Bleeker, Verh. Bat. Gen. xxiii, Cheetod. 
p- 21; Giimther, Catal. ii, p. 39 and Fische d. Sudsee, p. 48, t. xxxvii; Day, Fish. Malabar, p. 23; Klunzing. 
Verh. z. b. Ges. Wien, 1870, p. 784. 

Diphreutes macrolepidotus, Cantor, Catal. p. 159. 
Purroamee, Mal.: Chuddukun, Tam.: Pah-no-dah, Andam. 

B. v, D. 34:32, P..17, V. 1/5, A. =3s5, C. 17, L. 1. 52, L. r. £9, L. tr. 9/22, Cee. pyl. 6, Vert. 10/14. 

Length of head 1/4, of caudal 1/5, height of body 2/3 of the total length. Hyes—diameter from 4/13 to 
1/8 of length of head, 13 diameters from end of snout, and nearly 1 apart. A slight protuberance above each 
orbit but none on the neck. The maxilla reaches to half way between the snout and the front edge of the orbit. 
Vertical limb of preopercle finely serrated, more coarsely so at its angle: sub- and inter-opercles entire: opercle 
with two points. Teeth—yvilliform in the jaws. Fims—dorsal spines rather strong, the fourth having a filamentous 
prolongation reaching to the caudal fin or even beyond, the fifth is also somewhat elongated: ventral reaches 
the anal: the second and third anal spines of about equal length and strength: caudal cut nearly square. 
Scales—about 5 rows between the lateral-line and the base of the eighth or ninth dorsal spines. Colowrs— 
pearly white, with a dark purplish band over the summit of the snout, another over the eyes: a third broad 
one extending from the three first dorsal spines and posterior two-thirds of the opercle, passing downwards 
includes the whole of the ventral fin and extends backwards to the anal: the last commences at the summit of 
the fifth dorsal spine, passes downwards to the base of the seventh, is as wide as to the first ray, and ends in 
the posterior third of the anal fin. Pectoral, soft portions of dorsal, anal, and caudal fins bright yellow. 

In Cuy. and Val. a variety figured by Bennett, Ms. wherein the colours have become transposed, the dark 
bands being where the light ones ordinarily are, is named H. permutatus, (Hd. Benn.) 1. e. p. 99. 
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Habitat——Fast coast of Africa, through the Indian Ocean and Malay Archipelago: it is said to attain 
18 inches in length. 

Genus, 4—Zancius,* Cw. and Val. 

Gnathocentrum, Guich.; Gonopterus, (Gronoy.) Gray. 

Branchiostegals four: pseudobranchic. Body elevated and compressed. Snout of moderate length. Pre- 
. opercle without any spine, it and the preorbital may be serrated. Teeth in the jaws, none on the palate. One dorsal 
jin with seven spines, the third of which is very elongate: anal with three. Scales small. Air-vessel present. Pyloric 
appendages in moderate numbers. 

Geographical distribution.—Seas of India to the Malay Archipelago and beyond. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Zanclus cornutus, D. -y’z7, A. xz°zq- Yellowish-white, with three vertical dark bands. Seas of India 
to the Malay Archipelago and beyond. 

1. Zanclus cornutus, Plate XXVIII, fig. 4. 

Cheetodon cornutus, Linn. Syst. p. 461; Bl. p. 1179, t. 200, f.2; Bl. Schn. p. 221; Lacép. iv, p. 473, 
pl. 2, f.1. 

Zanclus cornutus, Cuy. and Val. vii, p. 102, pl. 177; Swainson, Fish. ii, p. 212; Bleeker, Verh. Bat. 
Gen. xxiii, Chetod. p. 22; Giimther, Catal. ii, p. 493, 

Gonopterus merens, KGrovan, ed. Gray, p. 77. 

B. iv, D. xp’az) P. 19, V. 1/5, A. yx°sq C. 16, Cree. pyl. 14, Vert. 9/13. 
Length of head nearly 1/3, of caudal 4/17, height of body 5/7 of the total length. Hyes—diameter 2/7 

of length of head, 1 diameter apart, and twice the length of the postorbital portion of the head. Upper edge 
of orbit serrated in its front half and a parallel serrated ridge just above it. Fims—dorsal spines very elongated 
and filiform, the last rays are very short: anal much the highest anteriorly : caudal emarginate. Scales—muinute. 
Colowrs—yellowish-white, with three broad, dark, vertical brown bands, the anterior from the two first dorsal 
spines and upper profile as far forwards as the orbit, descends over the opercles and cheeks to the ventral fin : 
the second band commencing from the base of the fourth spine to the first ray passes downwards to the highest 
portion of the anal, it has a white hind edge: the last goes over the caudal fin, having a concave posterior 
margin and a white front edge. There is also a band over the snout: pectoral yellow. 

Hatbitat.—Seas of India to the Malay Archipelago and beyond. 

Genus, 5—Hotacantuvs, Lacép. 

Genicanthus, Swains. 

Branchiostegals sia: pseudobranchice. Body compressed, and as a rule much elevated. Preopercle serrated, 
with one or more strong spines at its angle directed backwards. No palatine teeth. A single dorsal fin with from 
twelve to fifteen spines: anal with three or sometimes four. Scales of moderate or small size, more ar less covering the 
vertical fins. Air-vessel with two horns posteriorly. Pyloric appendages many. 

Geographical distribution.—Throughout the seas of India and generally in those of the tropics. 

SYNOPSIS OF SPECIES. 

A. Scales small. 

1. Holacanthus imperator, D. x45, A. -z5%a7- Bluish, with three narrow blue bands on the head and 
about nineteen narrow oblique canary coloured bands on the body ; chest brownish, caudal yellow. From seas 
of Hast Africa through those of India to tas Malay Archipelago. 

2. Holacanthus Nicobariensis, D. 324,, A. 285. Blue, with light vertical more or less semicircular bands 
on the body. Red Sea, Hast coast of Africa, India to the Malay Archipelago and beyond. 

3. Holacanthus annularis, D. 72335, A. aa°z7- Brown, with a blue ring on the shoulder, and six or seven 
blue body bands radiate from the eye: caudal yellow. Seas of India to the Malay Archipelago and beyond. 

B. Scales of moderate size. 

4. Holacanthus diacanthus, D. iy A. 53, L. rv. 52. Yellowish, with eight to twelve vertical blue brown- 
edged bands. Seas of India to the Malay Archipelago. 

5. Holacanthus wanthurus, D. +4, A. z95zq, L. 1. 50. Greyish, with a light opercular band and a yellow 
shoulder spot. Seas of India. 

6. Holacanthus wanthometopon, at 14, A. 38. L.1. 47. Blue, with yellow black-edged spots on the cheeks 
a yellow interorbital band, a blue spot on each scale on the body. Andamans to the Malay Archipelago. 

* This genus is included by Dr. Giinther amongst the Carangide. Respecting the skeleton he observes of Z. cornutus, which 
has vertebrze 9/13, that “the anterior and posterior portions of its vertebral column are so shortened in their longitudinal diameter, that, 
at both extremities, one vertebra has not been developed,” Catal. ii, p. 493. One of his definitions of the Family Carangide being 
* Vertebre 10/14” 1. c. p, 417. 
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A. Scales small. 

1. Holacanthus imperator, Plate XXVIII, fic. 5. 

Cheetadon imperator, Bloch, p. 1164, t. 194; Gmel. Linn. p. 1255; Bl. Schn. p. 217. 
Holacanthus imperator, Lacép. iv, pp. 527, 534, pl. 12, f. 3; Cuv. and Val. vii, p. 180; Bleeker, Celebes, 

iii, p. 758, and Act. Soc. Neder. i, Man. en Makass. p. 49; Giinther, Catal. 1, p. 52, and Fische d. Sudsee, p. 58, 
t. xli, fig. A; Klunz. Verh. z. b. Ges. Wien, 1870, p. 787. 

B. vi, D. 324, P. 21, V. 1/5, A. ap8aq; C. 17. 

Length of head 1/4 to 3/13, of caudal 1/7, height of body 1/2 to 4/7 of the total length. Hyes—diameter 
1/3 to 1/4 of the length of head, 1; to 13 diameters from the end of snout, and 1 apart. Body oval, strongly 
compressed: snout elevated. The maxilla reaches half-way to below the front edge of the orbit. Vertical limb 
of preopercle rather oblique and serrated, as is also its horizontal limb; angle with a strong, smooth, curved 
spine, one and a quarter diameters of the orbit in length, and reaching to below the base of the pectoral fin. 
Teeth—in closely set rows, some of them with a small lobe on either side of their base. F'ims—dorsal spines 
strong, gradually increasing in length, with the interspimous membrane deeply notched, its soft portion as well 
as that of the anal rounded. Pectoral as long as the head behind the angle of the mouth: ventral reaching to 
the anal: anal spines strong, the third the longest and equal to the last of the dorsal or the head excluding the 
snout: caudal rounded. Scales—small, covering the vertical fins. Colowrs—Body blue, having a greenish 
tinge along the back: about nineteen canary-coloured lines pass upwards to the dorsal, horizontally to the 
caudal, or downwards towards the anal fin. A large black descending band with a blue anterior edge, on the 
shoulder: chest chestnut. A light blue stripe across the snout, round the cheeks, and to the preopercular spine, 
which is nearly black. A brown band superiorly edged with blue crosses the eye and passes on to the pre- 
opercle. Opercle yellow, edged with blue, and the branchiostegals black. A narrow black edge to the caudal : 
ventral dark with orange coloured rays: pectoral blackish. 

A coloured drawing nearly 8 inches in length, labelled Kulloo koli meen and Holacanthus ¢mperator, exists 
amongst Sir Walter Hlliot’s figures of fish. 

Habitat—From the Hast coast of Africa through the seas of India to the Malay Archipelago. 

2. Holacanthus Nicobariensis, Plate XXVIII, fig. 6 (variety semicirculatus). 

Cheetodon Nicobarcensis, Bl. Schn. p. 219, t. 50. 
Holacanthus geometricus, Lacép. iv, pp. 528, 537, pl. xiii, fig. 1; Cuv. and Val. vii, p. 189. 
Holacanthus striatus, Riippell, N. W. Fische, p. 82, t. x, f. 2; Bleeker, Amb. iv, p. 414; Giinther, Catal. ii, 

p. 53. 
Holacanthus semicirculatus, Cuy. and Val. vii, p. 191, pl. 183; Bleeker, Amb. vi, p. 414 and Banka, p. 452; 

Voy. Coq. Zool. Poiss. p. 173, pl. xxx, fig. 8; Gtinther, Catal. 1, p. 53. 
Holacanthus Nicobariensis, Bleeker, Amb, vi, p. 413; Giinther, Catal. ii, p. 52 and Fische d. Sndsee, 

p. 54, t. xh, f B. 

B. vi, D. 1824, P. 19, V. 1/5, A. a5857, C. 18, L. r. 85229. 

Length of head 1/4, of pectoral 1/4, height of body 1/2 to 4/9 of the totallength. Hyes—diameter 1/3 to 
2/7 of length of head, 1 diameter from end of snout, and 3/4 to 1 diameter apart. Preopercle serrated, its spine 
smooth reaching to opposite the posterior edge of the opercle and equal in length to 3/4 or 1 diameter of the orbit. 
Teeth—brush-like. Iins—dorsal spines shorter than the rays, the soft dorsal angularly-rounded in the adult: 
caudal rounded. Scales—minute, about thirteen rows between lateral-lme and base of sixth dorsal spine. 
Colowrs—this fish shows different distributions of the same colours, some dependant on age, others not so. In 
the young (H. striatus) it is deep blue with slightly curved vertical bands, alternately white and bluish-white, 
the white ones being the broader. Caudal white, with or without a narrow black outer margin. In a specimen 
in my collection there are reticulated blue lines between the broad white band behind the eye and on one 
descending from the centre of the spinous dorsal. In the adult (H. semicirculatus) the vertical bands have a 
more curved direction, the convexity being forwards. In the Nicobariensis this is still more apparent, a white 
spot or short transverse band being the centre around which the body bands are curved. In both these last 
varieties the tail fin is coloured. 

In my ZH. striatus 245 inches in length, the preopercular spines are bifurcated at their extremities, in a 
specimen in the British Museum (1,3, inches) they are not so. 

: Klunzinger, Verh. z. b. Ges. Wien, 1870, p. 789, enumerates Holacanthus striatus, Riipp. Blkr. &c., 
H. lineatus, Riipp. H. ceerulescens, Rupp. Cheetodon asfur, var. b. Forsk. Holacanthus haddaja, C.V., Cheetodon 
maculosus, Forsk.—Holacanthus maculosus, Holacanthus aruset, Lacép., Pomacanthus asfur, Lacép. as varieties 
of Cheetodon asfur, Forsk.—Holacanthus asfur. 

Habitat—Red Sea, Hast coast of Africa, seas of India to the Malay Archipelago and beyond. 

3. Holacanthus annularis, Plate XXIX, fig. 1. 

Cheetodon annularis, Bl. t. 215, f. 2; Gmel. Linn. p. 1262; Bl. Schn. p. 219; Shaw, Zool. iv, p. 330, 
pl. 47. ; 

Holacanthus annularis, Lacép. iv. pp. 526, 533; Cuv. Rég. Anim. ii, p. 192; Cuy. and Val. vii, p. 178; 
Cantor, Catal. p. 164; Bleeker, Verh. Bat. Gen. xxiii, Chetod. p. 26; Gimther, Catal. ii, p. 42. 
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Cheetodon sahni-tschapi, Russell, Fish. Vizag. i, p. 69, pl. 88. 
Cheetodon resimus, Gronoy. Syst. ed. Gray, p. 71. 
Nga-lyk-pya, Arrak.: Dood-ka-mal, Chittagong. 

IB, a, IDEs) i, I, A, OL Yh, 
Length of head 2/9, of caudal 1/6, height of body 4/7 of the total length. Hyes—diameter 2/7 of length 

of head, 1; diameters from end of snout, and also apart. Preopercle finely serrated along its vertical limb, the 
spine at its angle smooth and as long as the diameter of the orbit. Teeth—brush-like. ims—dorsal spines 
increase in length to the last, none of the rays prolonged: the soft portion of the fin angular, in adults it is 
often produced, that of the anal rounded: third anal spine the longest. Scales—small. Colowrs —sienna, with 
a blue ring on the shoulder. One narrow blue interorbital band is continued behind the eye over the opercle on 
the hind edge of which it curves upwards towards the ring: a second across the snout passes under the eye 
across the opercle and joins the third on the body: six or seven arched blue bands radiate from the head and 
are continued along the body converging towards the soft dorsal fin: pectoral yellow, with a blue band at its 
base. Dorsal and anal fins dark, the six body bands are continued on to the former, where there are also some 
intermediate narrow blue lines, the fin with a blue upper edge: anal with three blue lines on it and a light blue 
margin: caudal yellow, with a narrow orange tip. 

Russell observed, ‘‘the present subject bears a strong resemblance to Cheetodon annularis, Linn., but differs 
principally in two circumstances; the one the setaceous elongation of the dorsal fin, resembling that of Chatodon 
setifer, Bloch; the other (less material) im the remarkable ring on the shoulder being rather square than of a 
circular figure.” 

Amongst Sir Walter Elliot’s drawings is one of this fish, which was coloured from an individual captured 
at Waltair, March, 1853, its native names are recorded as Jatipyna, Tel.: Lolla terate, Mal. Jerdon remarks, 
M. J. L. and Se. 1851, p. 134, “I only once procured this beautiful fish.” The specimen figured was taken at 
Singapore by the late Dr. Stoliczka. 

Habitat.—Seas of India to the Malay Archipelago, China, and beyond. It attains at least a foot in length. 
The specimen figured is 6 inches long. 

B. Scales of moderate size. 

4. Holacanthus diacanthus. 

Chetodon diacanthus, (Boddeert), Bl. Schn. p. 220. 
Chetodon dua et Boddertii, Gmel. Linn. pp. 1243, 1255. 
Cheetodon fasciatus, Bloch, t. 195; Gmel. Linn. 1266; BI. Schn. p. 217. 
Holacanthus dua, Lacép. iv, p. 5384; Cuv. and Val. vii, p. 184; Riipp. N. W. Fische, p. 37; Bleeker, 

Celebes, iii, p. 757. 
Acanthopus Boddeertii, Lacép. iv, pp. 559, 560. 
Holacanthus diacanthus, Giinther, Catal. ii, p. 48; Klunz. Verh. z. b. Ges. Wien, 1870, p. 786. 

Bi vi, D. 24 P. 19) \V. 1/5, A. 38, C: 17, L. rv. 52) Ui. try 7/25. 

: Length of head 1/5, of caudal 1/6, height of body 3/7 of the total length. Wyes—diameter 2/9 of length 
of head, 15 diameters from end of snout, and also apart. Preopercle strongly serrated, its spine strong, equal in 
length to about 2 diameters of the orbit, and extending to below the base of the pectoral fin. Fins—soft dorsal 
and anal rounded: third anal spine longest and strongest: caudal rounded. Colowrs—yellowish, with from 
eight to twelve vertical blue brown-edged bands, those on the body being continued on to the vertical fins. A 
short one exists along the snout, two descend from the summit of the head to the eye and to a little below it: 
one trayerses the opercle, and about eight exist on the body: caudal yellow. Anal has bluish streaks parallel to 
its base. 

Habitat.—Seas of India to the Malay Archipelago. 

5. Holacanthus xanthurus, Plate XXIX, fig. 2. 

Bennett, Proc. Zool. Soc. 1832, p. 183; Gunther, Catal. u, p. 51. 

Ioan Doss leo I, Wo 1), JAG KO LYS Ue Ty G0) Uy 8, SOE) Ip tires V7 

Length of head 1/4 to 4/17, of caudal excluding its prolongation 1/6, including it 1/4, height of body 
1/2 of the total length excluding caudal filament. Hyes—diameter 1/3 to 2/7 of the length of head, 1 diameter 
from the end of snout, and also apart. Body compressed: dorsal and abdominal profiles about equally convex. 
The maxilla reaches half way to below the orbit. Vertical limb of the preopercle serrated, and haying a strong 
smooth spine which is equal to or rather above one diameter of the orbit in length at its angle, and reaching nearly 
to the base of the pectoral fin. Teeth—in jaws fine, pointed, with the outer row the largest. Fins—dorsal 
spines and rays almost parallel to the dorsal profile, the fourth dorsal spine slightly the longest, the last being 
equal to the third: soft portion of the fin slightly rounded: pectoral a little longer than the head excluding 
the snout: the ventrals reach the vent: third anal spine longest, strongest, and one-third longer than the 
longest in the dorsal fin, the soft portions of the two similar: caudal rather rounded, with its upper ray produced 

Q 
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into a filament.* Scales—strongly ctenoid, and longitudinally fluted, much smaller above than below the lateral 
line. Oolowrs—body greyish-brown, darker along the back, and becoming black over the tail as well as on the 
vertical fins, head, and chest: a lightish opercular band and a small but brilliant yellow shoulder spot: dorsal 
and anal fins edged with yellowish-white: caudal canary colour. After death each scale seems to have a light 
semilunar band. 

A coloured figure, nearly 6 inches in length, exists in Sir Walter Elliot’s collection, termed Kul kasa, and 
Holacanthus rabdophorus. 

Habitat.—Ceylon and Madras to 6 inches in length. 

6. Holacanthus xanthometopon. 

Bleeker, Sumatra, ii, p. 258; Giinther, Catal. ii, p. 51. 

B. vi, D. 24, P. 17, V. 1/5, A. 38, C.17, L. rv. 47, L. tr. 7/25. 

Length of head 2/9, of caudal 2/11, height of body 4/9 of the total length. Hyes—diameter 1/4 of 
length of head, 13 diameters from end of snout, and also apart. Vertical limb of preopercle with widely set 
serrations, a strong spine at the angle of the preopercle not quite half so long as the head. F'inms—soft dorsal 
and anal fins angular: caudal rounded. Colowrs—blue, cheeks and opercles with numerous golden spots exter- 
nally edged with black: some fine black lines on the lips and chin: a broad yellow interorbital band: body 
violet, each scale with a brilliant blue spot: a yellow shoulder spot. Dorsal, caudal, and pectoral yellow, with a 
black spot at the base of the last seven dorsal rays, caudal with a black edge: ventral and anal white with a 
blue edge. 

Habitat—Andamans and Malay Archipelago. A specimen, 7} inches in length, exists in the Calcutta 
Museum. A native artist attempted for a whole week to figure it but unsuccessfully. 

Genus, 6—ScaropHaaus, Ow. and Val. 

Cacodoxus,+ Cantor. 
Branchiostegals six : pseudobranchice. Body much compressed and elevated, snout of moderate length. Pre- 

opercle spineless. Palate edentulous. Two dorsals, united at their bases, the first having ten or eleven spines, and 
anteriorly a recumbent one directed forwards ; the soft dorsal covered with scales: anal with four spines. Scales very 
small. Air-vessel simple. Pylorie appendages rather numerous. 

Geographical distribution.—Hast coast of Africa; Seas of India, to the Malay Archipelago and beyond. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Scatophagus argus, D.10 | a4y7, A. re4tg- Purplish, blotched all over with dark spots. Seas of India, 
to China and Australia. 

1. Scatophagus argus, Plate XXIX, fig. 3. 

Cheetodon argus, Gmel. Linn. p. 1248; Bloch, p. 1191, t. 204, f.1; Bl. Schn. p. 232; Shaw, Zool. iv, p. 
332; Russell, Fish. Vizag. i, p. 61, pl. 78. 

Cheetodon pairatalis, Ham, Buch. Fish. Ganges, pp. 122, 372, pl. 16, f. 41. 
Chetodon atromaculatus, Bennett, Fish. Ceylon, p. 18, pl. 18. 
Scatophagus argus, Cuy. and Val. vii, p. 186; Richards. Ich. China, p. 245; Giinther, Catal. ui, p. 58 and 

Ann. and Mag. Nat. Hist. 1867, p. 58; Day, Fishes of Malabar, p. 34; Kner, Novara Fische, p. 106. 
Cacodowus argus, Cantor, Catal. p. 163. 
Scatophagus ornatus, Ginther, Catal. ii, p. 58. 
Sargus maculatus, Gronoy. ed. Gray, p. 65. 
Qu-ee, Sind.; Chitsilloo and Hesputti, Tel.; Sipili, Tam.; Nutchar char, Mal.; Nga-pa-thoomg, Arrak. ; 

Beeshatara, Chittag. ; Po-ra-dah, Andam. 

B. vi, D. 10 | -g417, P. 20, V. 1/5, A. +244, C. 16, Cac. pyl. 18 (20). 

Length of head 1/4, of caudal 2/11, height of body 1/2 of the total length. Hyes—diameter 2/7 of length 
of head, 1 diameter from end of snout, and 13 apart. Body somewhat quadrangular, strongly compressed, and 
the dorsal profile more curved than the abdominal. The maxilla reaches to about half way between the end of 
the snout and the front edge of the orbit. Preorbital with the last half of its lower edge finely serrated. Some- 
times a few very fine teeth at the angle of the preopercle and also along its lower limb: sub- and inter-opercles 
entire. Opercle with a weak spine. Teeth—villiform in the jaws. ’ims—dorsal spines strong, each alternate 
one thicker on one side, interspinous membrane deeply notched, fourth spine the highest equalling the length of 
the head behind the posterior nostril, anterior rays much the longest, but not quite equalling the length of the 
fourth spine: anal spines all about the same length, each alternate one being the stronger: caudal fan-shaped, 
its central rays rather the longest. Scales—minute, in about 110 irregular rows, and continued over the soft 
portions of the dorsal, anal, and caudal fins, likewise on the head and opercles; about 30 rows between the 6th 
dorsal spine and the lateral-line. Colowrs—purplish, becoming white on the abdomen : large round blackish or 

* Having seen many specimens and all with this prolongation, I think it unlikely that such is a sexual distinction, 
t Substituted for Scatophagus, C. V. pre-oceupied by Scatophaga, Meigen, 1803 ( Diptera.) 
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greenish spots on the body, most numerous along the back, and varying in size and tints. First dorsal brownish- 
blue, having a few minute spots: second dorsal yellowish, with slight brown markings between the rays. 

In the very young, a bony ridge, ending in a spine, passes from the eye to above the opercle on to the 
shoulder, it is serrated along the upper edge of the orbit and the lower edge of the preorbital. 

Dr. Giinther, Ann. and Mag. 1. c. considers Scatophagus ornatus, C.V., the young of S. argus, C.V. 
Habitat.—Indian Ocean, to China and Australia, attaining a foot in length: it enters backwaters and 

rivers, but is a foul feeder,* and, so far as I have observed, is not in request as food. Hamilton Buchanan 
remarks of it that ‘“‘ when newly caught it is a fish of great beauty, easy digestion, and excellent flayour: but 
after death it soon becomes soft and strong tasted.” Cantor states that at Pinang “it is eaten by the natives, 
though many reject it on account of its reputed disgusting habits.” In Ceylon, where it is termed Dewi 
koraleyah, ‘it is generally esteemed, its flesh partaking the flavour of trout.”—Bennett, 1. c. 

Genus, 7—Eputprvs, Cw. 

Selene, Lacép. ; Ilarches, Cantor. 

Branchiostegals six: pseudobranchice. Body nvuch compressed and elevated. Snout short, the wpper profile 
parabolic. Preopercle without a spine. No teeth on the palate. Dorsal with eight or nine spines, several of which 
are flexible and elongated, all are receivable into a groove at their base, interspinous membrane deeply cleft, and a deep 
notch between the spinous and soft portions of the fin: three anal spines; pectoral short. Scales of moderate or 
small size, some over the soft dorsal, anal, and caudal fins.  Air-vessel bifurcated anteriorly, and with two long horns 
posteriorly. Pylorie appendages few. 

Geographical distribution.—Seas of India, to the Malay Archipelago, and beyond. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

Ephippus orbis, D. ~$=35, A. 335, L. 1. 42, L. tr. 7/15. Silvery. Seas of India, to the Malay Archipelago 
and beyond. 

1. Ephippus orbis, Plate XXIX, fic. 4. 

Cheetodon orbis, Bloch, p. 1187, t. 202, f. 2; Gmel. Linn. 1244; Lacép. iv, pp. 458, 491; Bl. Schn. p. 252 
Shaw, Zool. iv, p. 339. 

Ephippus orbis, Cuy. Rég. Anim. ii, p. 191; Cuv. and Val. vii, p. 127; Swainson, Fishes, i, p. 213 
Richards. Ich. China, p. 245; Giimther, Catal. ii, p. 62; Day, Fish. Mal. p. 35. 

Tlarches orbis, Cantor, Catal. p. 160. 
Nulla torriti, Tam.: Kol-lid-dah, Andam. 

B. vi, D. =8:3,5, P. 19, V. 1/5, A. 3, C. 19, L. 1. 42, L. rv. #8, L. tr. 7/15, Cee. pyl. 2-4. 

Length of head 1/4 to 2/9, of caudal 1/5, height of body nearly 2/3 of the total length. Hyes—diameter 
24 of the length of head, nearly 1 diameter from end of snout, and also apart. The upper profile is much elevated, 
rising abruptly from the snout to the first dorsal fin: the abdominal contour is much less convex. The maxilla 
extends to opposite the anterior margin of orbit. Preopercle narrow, finely denticulated on its vertical limb 
and at its angle. Sub- and inter-opercles entire, opercle ending in two obtuse points connected by a shallow 
emargination. Hins—dorsal spines moderately strong at their bases, interspinous membrane at first deeply 
emarginated, but not that between the last spine and the soft rays: the third, fourth and fifth spies are 
elongated and filiform at their extremities, especially the third. The anterior rays of the dorsal from the 3rd 
are somewhat the longest: the fin rounded.+ Ventral having its first ray elongated. Second anal spine the 
strongest, equal to the seventh in the dorsal in length: anterior rays the longest. Ventral pointed. Caudal 
slightly produced in the centre, and somewhat emarginate above and below. Scales—some over the bases of 
the vertical fins. Air-vessel—thick, with one tendinous attachment on either side, having horns anteriorly 
and two long bifurcations posteriorly. The intestines in this species are much convoluted, and possess two, 
sometimes four, long pyloric appendages. May 11th, 1868, a female was taken in which the ova was well 
developed. Colowrs—hback and head greyish-green, sides and abdomen silvery shot with pink: fin membranes 
diaphanous finely dotted with black, more especially in their marginal halves: rays bluish white. The young 
haye a dark grey orbital band, another over the nape, and two over the body: the fins are edged with grey. 

Habitat.—Seas of India and the Malay Archipelago, attaining at least 6 inches in length; the one figured 
is 5% inches long. 

Genus, 8—Drepane, Ow. and Val. 

Horpochirus, Cantor; Cryptosmilia, Cope. 

Branchiostegals, siz: mpseudobranchie. Body elevated and much compressed. Snout short. Preopercle 
spineless. Palate edentulous. Dorsal having anteriorly a concealed spine directed forwards, and eight or nine spinous 

* Col. Tickell, MS. disputes this and asserts that he has eaten this fish taken some distance off the coast, of the most delicate 
flavour. My reason for believing the natives to be correct as to its love for foul feeding is that I have opened many specimens, and those 
taken from near inhabited localities had, as a rule, their stomachs full of ordure. 

+ In two specimens 2,9; and 2} inches in length respectively, a recumbent, anteriorly directed spine exists in front of the base 
of the dorsal fin. : 

Q 2 



116 ACANTHOPTERY GIL. 

rays, which, as well as those of the anal, are receivable into a groove at their bases: interspinous membrane deeply 
notched: pectoral long and falciform. Scales of moderate size. Air-vessel posteriorly prolonged into two horns. 
Pyloric appendages few. 

Geographical distribution.—Red Sea, throughout those of India, and beyond. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Drepane punctata, D. $35, A. zs2x5- Silvery, with or without vertical bands and black spots. 

1. Drepane punctata, Plate X XIX, fig. 5. 

Cheetodon punctatus, Gmel. Linn. p. 1243; Bl. Schn. p. 231; Shaw. Zool. iv, p. 365. 
Cheetodon longimanus, Bl. Schn. p. 229. 
Cheetodon faleatus, Lacép. iv, pp. 452, 470. 
Cheetodon latte, Russell, Fish. Vizag. i, p. 62, pl. 79. 
Cheetodon terla, A and B, Russell, |. c. i, pp. 63, 64, fig. 80, 81. 
Eplippus punctatus et longimanus, Cuy. Reg. Anim. u, 191. 
Drepane punctata, Cuy. and Val. vii, p. 132, pl. 179; Swainson, u, 213; Dampier, Voy. New Holland, ii, 

pl. 4; Richards. Ich. China, p. 244, and Ann. and Mag. Nat. Hist. x, 1842, p. 28; Bleeker, Verh. Bat. Gen. 
xxii, p. 5; Giinther, Catal. 1, p. 62, and Fische d. Sudsee, p. 55; Day, Fish. Malabar, p. 36; Kner, Novara 
Fische, p. 107. 

Drepane longimana, Cuv. and Val. vii, p. 133; Richards. 1. c. p. 245; Bleeker, Verh. Bat. Gen. xxii, 
Cheetod. p. 23. 

Harpochirus punctatus et longimanus, Cantor, Catal. pp. 162, 163. 
Cryptosmilia luna, Cope, Trans. Am. Phil. Soe. xin, p. 401. 
Punnur, Sind.; Shuk, Belooch.; Piindthee, Mal.; Pulli or Torriti, Tam.; Thetti, Tel. ; Roopi-chanda, 

Chittag.; Shengna-roét, Arrak.; Nga-shengna, Burm. 

B. vi, D. 7835, P. 17, V. 1/5, A. a8a5, C. 15, L. 1. 50-55, L. v. 9:88, Li. tr. 14/33, Ceee. pyl. 2-3. 

Length of head from 4/13 to 1/4, of pectoral 1/2, of caudal 1/4 to 1/5, height of body 2/3 to 3/4 of the 
total length. Hyes—diameter from 3/7 to 1/3 of the length of head, 1 to 13 diameters from end of snout, and 
2/3 to 3/4 of a diameter apart. Dorsal profile considerably elevated, the abdominal much less curved. 
Mouth small, the maxilla extends to below the first third of the orbit. Preorbital high, its depth generally 
exceeding the diameter of the eye. Preopercle with a few serrations on its lower limb: sub- and inter-opercles 
entire. 

In young specimens the upper edge of the orbit and the upper edge of the occipital process are serrated, 
whilst there exist about eight strong teeth along the horizontal limb of the preopercle. In a very young 
specimen (13 inches long), im addition to the foregoing, an elevated roughened ridge passes from the upper 
hind edge of the orbit to the lateral-line. 

Fins—dorsal spines strong, and considerable differences are perceptible, in a young individual (at 1,3; 
inches long), the last six are of equal height. Should there be nine dorsal spines, the fourth is the longest in 
the adult; if only eight then the third: this spine equals the length of head behind the middle or front edge of 
the eye: interspmous membrane deeply notched, and the rays longer than the spines: pectoral sometimes 
reaching to the base of the caudal: second anal spine the strongest and generally the longest: caudal with its 
central rays shghtly produced. Colowrs—silvery, having a gloss of gold and tinge of purple, with or without 
vertical bands and black spots: edges of the fins stained with grey, and a similar band along the middle of the 
dorsal. 

The D. punctata has been considered a distinct species, and it may be that such an opinion is correct.* 
At 43 inches in length is the earliest age at which I have seen distinct spots existing on the vertical body bands. 
Out of twelve specimens of this variety, and in which every individual is distinctly spotted, nine dorsal spines 
invariably exist, as given by Russell, and in Cuy. and Val. vii, pl. 179. 

In D. longimana, the black spots are absent, and out of eleven specimens examined, eight had only eight 
dorsal spines, the number given by Russell, whilst the horizontal one before the dorsal fin was as a rule more 
apparent than in the other variety: in some of the remaining three the spots may have disappeared. 

In the very young the fish are covered all over with minute dark spots giving them a grey appearance. 
Jerdon observes that D. punctata is termed Pooli tarate, and D. longimana, Sipu tarate. M. J. L. and S. 

1851, p. 134. 
P Tabitat.—Red Sea, East coast of Africa, seas of India to Australia, attaining at least 15 inches in 

length, and in most places esteemed as food. 

Genus, 9—Toxortzs, Cw. 

Branchiostegals seven: pseudobranchiw. Body oblong, compressed, back depressed. Byes of moderate size. 
Snout rather produced; lower jaw the longer. Villiform teeth on jaws, vomer, and palatine bones. A single dorsal 

* “Except the colours. no external character can be assigned to distinguish the two species, but anatomical differences haye 
been pointed out by M. M. Cuy. and Val.”—Cantor, l. ¢. 
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jin having four or five strong spines sitwated in the posterior half of the back: anal with three spines. Scales 
eycloid, of moderate or rather small size, some are extended to over the soft portions of the vertical fins. Air-vessel 
sinuple. Pyloric appendages in moderate numbers. 

Geographical distribution—Seas and estuaries of India, to the Malay Archipelago and Polynesia. 

SYNOPSIS OF SPECIES. 

1. Toxotes microlepis, D. 33, A. 8, L. 1. 42. Two to four rows of large black patches or stripes 
along the sides, most being above the lateral-line. Estuaries and large rivers of Burma and Siam near their 
mouths. 

2. Towotes chatareus, D. “4,5, A. +3;7, L. 1.31. Five or six oblong black patches along the upper half 
of the head and back. Estuaries and rivers of India, Bengal and Burma to the Malay Archipelago. 

3. Toxotes jaculator, D. z4r5, A. 5x7, L. 1. 27. Four triangular blotches descend from the back to the 
lateral-line. Red Sea, seas of India to the Malay Archipelago. 

1. Toxotes microlepis, Plate XXX, fig. 1. 

Blyth, Jour. As. Soc. of Bengal, 1860, p. 142; Gimther, Catal. ui, p. 68. 
Nya-kya-ma, Burmese. 

B. vu, D. 3, P. 12, V. 1/5, A. 33, C. 19, L. 1. 42, L. rv. 48, L. tr. 6/14, Ceee. pyl. 8. 

Length of head 3/10 to 2/7, of caudal 2/11 to 1/6, height of body 2/5 of the total length. Hyes—diameter 
1/3 to 2/7 of length of head, 1 diameter from end of snout, and 1; apart. Body compressed, dorsal profile 
horizontal and flat. The maxilla reaches to below the centre of the orbit. Preopercle and preorbital with their 
lower edges finely serrated. Teeth—villiform in the jaws, vomer, and palate. Fins—the dorsal commences 
slightly in advance of the anal, but is in the last third of the length of the body, its posterior three spines the 
longest, as is also the third of the anal. Colowrs—golden, with two to four large black oblong blotches or stripes 
along the sides, most being above the lateral-line: dorsal blotched with black and having dark edges: anal 
dark: caudal yellow. 

Habitat Burma and Siam. The specimen figured is from the Irrawaddi, and 43 inches in length. 

2. Toxotes chatareus, Plate X XIX, fic. 6. 

Coius chatareus,* Ham. Buch. Fish. Ganges, pp. 101, 370, pl. xiv, fig. 34. 
Towotes jaculator, Cuv. and Val. vii, p. 314 (part); Cantor, Catal. p. 176; Giinther, Catal. ii, p. 67 

(part). 
Nga-prong-gryn, Kodryn and Panlong-gryn, Arrac. 

1B}, syait, 10), CUES TP. TS} We I AN ee OE TY, Uh Th, BNL, Th, the, CE BY ALES), 

Length of head 3} to 33, of caudal 5% to 1/6, height of body 2/5 of the total length. Hyes—diameter 3 
to 1/4 of length of head, 1 to 1} diameters from end of snout, and 1} apart. The maxilla reaches to below the 
middle of the orbit. Preorbital and preopercle serrated along their lower edges. Teeth—villiform in the jaws, 
vomer, and palate. ims—dorsal spines strong, the fourth somewhat the longest and equal to the length of the 
head behind the middle or front margin of the eyes. In the specimen with only four dorsal spines, the third 
equals the fourth as described. Anal commences slightly behind the dorsal, the third spine a little the longest 
and equal to 2/5 the length of the head. Pectoral as long as the head without the snout. Caudal cut nearly 
square. Scales—from 26 to 28 rows between the snout and the base of the dorsal fin: 6 rows between the 
lateral-line and the base of the last dorsal spine. Colowrs—silvery shot with gold, dorsal profile greenish-brown, 
six or seven oblong spots between the eye and the end of the base of the dorsal fin. Some black blotches on the 
soft dorsal: anal with its lower edge black. In the young the blotches are larger and darker, the ventral is 
black, and there is a black band along the base of the caudal. 

Halitat—Rivers and estuaries of India, Burma, and the Malay Archipelago. My largest specimen is 
8 inches in length, but it attains upwards of a foot. The specimen figured is 6 inches long and from the 
Trrawaddi. 

3. Toxotes jaculator. 

Scicena jaculatriz, Pallas, spic. viii, p. 41. 
Scarus Schlosseri, Gm. Linn. p. 1282; Lacép. iv, pp. 5, 17; Shaw, Zool. iv, p. 398. 
Labrus jaculatriz, Lacép. ii, pp. 425, 464; Shaw, 1. c. p. 485, pl. 68. 
Towotes jaculator, Cuy. Rég. Anim. ii, p. 196; Cuv. and Val. vii, p. 314, pl. 192 (pt.) ; Swainson, ii, p. 214; 

Bleeker, Verh. Bat. Gen. xxiii, Chetod. p. 31; Giinther, Catal. ii, p. 67 (part). 

B. vu, D. 747s; P. 15, V. 1/5, A. =.8,,, C. 17, L. 1. 27, L. tr. 4-5/10-9. 
Length of head 1/3, of caudal 1/6, height of body 1/3 of the total length. Hyes—diameter 3} to 1/4 of 

* T have to thank Dr. Bleeker for directing my attention to the difference between T. chataveus and T. jaculator. All my 
fresh water and estuary specimens have five dorsal spines, except one individual having four, and they—chatareus : my marine forms 
have only four and=jaculator. Valenciennes remarks on the difference seen in the spines and rays, but considers the fish varieties of 
one species. 
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length of head, 1 to 1} diameters from end of snout, and from 1j to 1; apart. The maxilla reaches to below the 
middle or last third of the orbit. Preorbital and preopercle very finely serrated along their lower edges. Teeth— 
villiform in the jaws, vomer, and palate. %ims—dorsal spines strong, the third the longest and equal to from 1# 
to 2/5 in the length of the head. Anal commences below the first dorsal spine, the third spine the longést and 
equal to from 2+ to 3; in the length of the head. Pectoral as long as the head without the snout. Caudal 
rather emarginate. Scales—24 rows between the snout and base of the dorsal fin: five rows between the lateral 
line and base of the last dorsal spine. Colow’s—brownish shot with golden: four triangular black blotches 
pass downwards from the back to the lateral-line, most developed in the young. Fins dark. 

Habitat.—Red Sea, seas of India, to the Malay Archipelago and beyond. The two specimens described 
are 3} and 93 inches in length from the Andaman islands. 

RUIN OF PORTUGUESE CATHEDRAL AT COCHIN (1864.) 
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Faminy, III—MULLIDA,* Swainson. 

Branchiostegals four: pseudobranchie. Body rather elongate. Profile of head more or less parabolic. 
Eyes of moderate size, lateral. Mouth in front of snout, rather small, and with a lateral cleft. Two stiff 
barbels below the chin belonging to the hyal apparatus. Teeth feeble and variously inserted. Two dorsal 
fins situated at some distance asunder: the anal similar to the second dorsal: ventral with one spine and 
five rays. Scales large, feebly ctenoid, and rather deciduous. Air-vessel, when present, simple. Pyloric 
appendages few or in moderate numbers. 

Geographical distribution—Seas of temperate parts of Europe and those of most of the tropics, many 
young and some adults have been captured in rivers. 

Uses.—Usually excellent as food. We are informed that they were originally termed Mullus by the Romans, 
with reference to the scarlet colour of the sandals that their Consuls wore, and which were subsequently 
adopted by their Emperors under the designation of Mulleus. These fish kept in vivaria did not increase in 
size. The liver was considered the most delicate portion of the Red Mullets, which are now frequently termed 
the “ Woodcock of the seas,” due, it is asserted, to the fact that they are dressed similarly to those birds. 

SYNOPSIS OF GENERA. 

1. Upeneoides.—Teeth in both jaws, on the vomer, and palatine bones. Red Sea, Hast coast of Africa, 
seas of India, to the Malay Archipelago and beyond. 

2. Mulloides.—Teeth in several rows in both jaws, palate edentulous. From the Red Sea and Hast coast 
of Africa, through the seas of India, to the Malay Archipelago and beyond. 

3. Upeneus——Teeth in a single row in both jaws, palate edentulous. From the Red Sea and East coast 
of Africa, through the seas of India, to the Malay Archipelago and beyond. 

A. Upeneichthys.—Teeth in both jaws and on the vomer, none on the palatines. Australian seas. 
5. Mullus—Teeth in the lower jaw, none in the upper: present on the yomer and palatines. Mediter- 

ranean and temperate parts of Hurope. 
Amongst these fishes a minute first spine to the dorsal fin appears to be sometimes wanting; in other 

instances, where it is of a larger size, it seems rarely to be absent. There are likewise several other points that 
should not be overlooked. The comparative length of the barbels appears liable to increase with age; 
sometimes a sharp spine exists at the shoulder in the young, mostly disappearing as the adult stage is arrived 
at, although in such it may remain or even be present on one side and absent on the other, as a rule it atrophies 
into a blunt point. The preorbital may be scaled or scaleless, 

In the “Fishes of Zanzibar,” 1866, Messrs. Giinther and Playfair reunited all the genera into that of 
Mullus (p. 40). Dr: Gimther observed in the ‘Zoological Record” for 1865, p. 183: “The Recorder regrets 
to have formerly adopted the genera proposed in this family by Bleeker * * the Recorder regards the Mullide 
as one natural genus.” However, in Garrett’s “ Fische d. Sudsee,” 1874, Dr. Giinther still retains Bleeker’s 
genera, and they appear to have been generally adopted by other Ichthyologists as based on distinct anatomical 
characters. Still it does not seem superfluous to suggest that specimens of the genus Upeneoides may be taken 
in the Indian seas with a more or less edentulous yomer and palate. 

Dr. Bleeker however changes his nomenclature in revising this family in 1874, considering the genus 
he formerly termed as Upeneoides = Upeneus, Cuv. and Val. thus cancelling Upeneoides: Mulloides he retains, 
but includes all his other fish of this family under the generic term Parupeneus, chiefly characterised by a single 
row of conical teeth in both jaws; vomer, and palate edentulous. Scales along the median line of the abdomen, 
haying an obtuse keel. Dorsal and anal fins scaleless. 

Genus, 1—Uprnzorpgs, Bleeker. 

Megalepis, Bianc.; Upeneus, sp. Cuv.; Upeneus, (C. V.) Bleeker, 1874. 
Definition as in the family, except :—teeth fine in the jaws, vomer, and palatine bones. 

Geographical distribution—F rom the Red Sea and Hast coast of Africa through the seas of India, to the 
Malay Archipelago and beyond. 

: SYNOPSIS OF SPECIES. 

1. Upeneoides vittatus, D. 8 | §, A. 7, L. 1. 38-39. Air-vessel present. Body, dorsal and caudal fins striped. 
Red Sea, through those of India to the Malay Archipelago and beyond. 

2. Upeneoides sulphureus, D. 8 | 3, A. 7, L. 1. 36-38. No air-vessel. A golden stripe from the orbit to 
the upper third of the tail: dorsal banded. Seas of India to the Malay Archipelago. 

* Tn Cuy. and Val. ili, p. 419, it is remarked “Ce genre est tellément isolé, que l’on peut le considérer comme formant A lui 
seul une famille particuliére.”’ 
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3. Upencoides ceeruleus, D. 7-8 | 9, A. 7, L. 1. 32-34, Air-vessel presnt. Leaden colour, bands on dorsals 
and caudal. Madras. 

4. Upeneoides tragula, D. 7-8 | 4, A. 7, L. 1. 30-32. Head and body with brown spots: a brown stripe 
from eye to the base of the caudal: dorsal and caudal barred. Hast coast of Africa, seas of India to the Malay 
Archipelago. 

: 5. Upeneoides bensasi, D. 7 | 3, A. 4, L. 1. 80-32. Air-vessel absent. A silvery stripe from the eye to the 
caudal fin, body with red spots: dorsal and upper lobe of caudal barred. Madras to the Malay Archipelago. 

: 6. Upeneoides teeniopterus, D. 7 | +, A. 7. Air-vessel present. A large triangular reddish blotch on the 
free portion of the tail: dorsal and caudal banded. Ceylon. 

1. Upeneoides vittatus, Plate XXX, fig. 2. 

Mullus vittatus, Forsk. Fauna Arab. p. 31; Gmel. Linn. p. 1341; Lacép. 11, pp. 382, 401, pl. 14, fig. 1; 
Bl. Schn. p. 79; Shaw, Zool. iv, p. 616, t. 89. 

Mullus surmuletus, Russell, i, p. 43, fig. 158 (Bandi goolivinda). 
Mullus subvittatus, Schleg. Fauna Japon. Poiss. p. 30. 
Upeneus vittatus, Cuv. and Val. iti, p. 448; Rippell, N. W. Fische, p. 101; Bleeker, Révis. Mull. p. 6. 
Upeneus biteeniatus, Bennett. Proc. Zool. Soc. 1830-31, p. 59. 
Upeneoides vittatus, Bleeker, Amb. p. 42; Giimther, Catal. i, p. 397; Day, Fish. Malabar, p. 27; Kner, 

Novara Fische, p. 67; Klunz. Verh. z. b. Ges. Wien, 1870, p. 742. 
Cheerul, Mal.: Chah-ti-ing-ud-dah, Andam. 

B. iv, D. 8 | 2, P. 15-17, V. 1/5, A. 3, C. 15, L. 1. 38-39, L. tr. 23-3/7, Cae. pyl. 11, Vert. 7/17. 
Length of head 4/17, of caudal 1/5, height of body 4/17 to 2/9 of the total length. Hyes—diameter 

3} to 3% of length of head, 1} diameters from end of snout, and 1 apart. Interorbital space nearly flat. The 
maxilla reaches to below the first third of the orbit. Barbels to below the angle of the preopercle or even 
beyond. Teeth—in several villiform rows in both jaws and palatines, and in a single one on the vomer. 
Fins—spines of first dorsal weak, its first one minute, the second and third of nearly the same length, and 
equal to two-thirds of the height of the body, and 1/3 higher than the second dorsal: six rows of scales 
between the two dorsal fins ; origin of anal below the third or fourth dorsal ray, its spme minute : ventrals reach 
rather above half-way to the anus: caudal somewhat deeply forked. Scales—ctenoid, extending over the head 
to the snout, none on the preorbital bone: two rows between lateral-line and first dorsal fin, and three between 
it and the second: those along the median line of the abdomen with a dull keel along their centres. Lateral- 
line—in an arborescent form on each scale, especially anteriorly. Air-vessel—present. Colowrs—chestnut on 
the back: golden below. Two or three bright yellow longitudinal bands along the sides: first dorsal fins black- 
edged and with two blackish bands: pectoral pinkish edged with white: upper caudal lobe crossed by six 
yellowish-brown bars having dark edges and a black tip, whilst on the lower lobe there are three oblique dark 
bars and a white tip. 

Habitat—Red Sea, East coast of Africa, seas of India, to the Malay Archipelago and beyond. 

2. Upeneoides sulphureus, Plate XXX, fic. 3. 

Upeneus sulphureus, Cuv. and Val. ii, p. 450; Bleeker, Révis. Mull. p. 4. 
Upeneus bwittatus, Cuy. and Val. vii, p. 520. 
Hypeneus vittatus, var. Cantor, Catal. p. 35. 
Upeneoides bivittatus, Bleeker, Perc. p. 64 (in part) ; Day, Proc. Zool. Soc. 1867, p. 702 (variety). 
Upeneoides sulphureus, Bleeker, Act. Soc. Ned. ii, Amboina, p. 45; Gunther, Catal. i, p. 398; Kner, 

Novara Vische, p. 67. 
Upeneoides fasciolatus, Day, Proc. Zool. Soc. 1868, p. 151. 

Beiys D. 8) || 2)P) 15, Ve 1/5, A 7, ©. 15, Lal 85-885 ltrs 2/7. 
Length of head 1/4 to 5/21, of caudal 1/6, height of body 4¢ to 2/9 of the total length. Hyes—diameter 

2/7 to 4/15 of length of head, 1; diameter from end of snout, and 1 apart. The maxilla reaches to below the first 
third of the orbit. Interorbital space nearly flat. Barbels reach to opposite the posterior edge of the orbit in the 
young, but to nearly below the angle of the preopercle in the adult. Teeth—ain several villiform rows in both jaws, 
in an uninterrupted semilunar band on the vomer, and also present on the palate. H’ims—first dorsal spe very 
small, the third a little longer than the second or the fourth, and 3/4 the height of the body below it: six rows 
of scales between the two dorsal fins: second dorsal 2/3 as high as the spinous: origin of anal below the second 
or third dorsal ray: ventrals reach rather above half-way to the anus: caudal rather deeply forked. Scales— 
ctenoid, on the head extending as far forwards as the snout, none on the preorbital bone. Lateral-line—tubes 
in an arborescent form on each scale. Air-vessel—absent. Colowrs—of a reddish-chestnut on the back, becoming 
silvery on the abdomen which in the adult is shaded with yellow. A purplish blotch on the opercle descending 
on to the subopercle. A brilliant golden stripe, two-thirds as wide as a scale, passes from the orbit to the upper 
third of the tail, there are generally two or three more below and parallel with it, and in the larger specimens a 
light band passes along the row of scales above the lateral-line. First dorsal milk-white edged with black, 
having two horizontal yellow lines finely dotted with black: second dorsal with only one band: caudal reddish, 
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with a black white-edged margin. In some specimens I have found the caudal with bands much as in U. 
_ vittatus, but fewerin number and lighter in shade. They possessed no air-yvessel. 

A species much similar exists in Madras, differing in that the eye is a little smaller, the maxilla reaches 
to below the front edge of the orbit: preorbital scaled. A few villiform teeth on the yomer, some also on the 
palate. #%ms—second and third dorsal spines as high as the body. No band or marks on the fins. A female 
specimen full of roe a little above 6,4, inches long was captured in December, 1867. 

Habitat—Seas of India to the Malay Archipelago, attaining at least 5 inches in length. 

38. Upeneoides ceruleus. 
Day, Proc. Zool. Soe. 1868, p. 194. 

B. iv, D. 7-8/9, P. 15, V. 1/5, A. 7, C. 15, L. 1. 32-34, L. tr. 22/7. 

Length of head 2/9 to 1/5, of caudal 1/6, height of body 2/9 to 1/4 of the total length. Byes—diameter 
2/7 of length of head, 1 diameter from end of snout, and also apart. The maxilla reaches to below the first 
third of the eye. Interorbital space flat. Opercle with two spines. Barbels do not reach so far as to below 
the angle of the preopercle. Teeth—in fine villiform rows in both jaws, in a single row on the vomer and 
palate. F'ims—the first spine of the dorsal fin is minute or wanting, the longest equals the length of the head 
behind the middle of the eye, or two-thirds of that of the body below it: seven or eight rows of scales between 
the two dorsal fins: ventral reaches about half way to the anus, but is not quite so long as the pectoral : caudal 
forked. Scales—finely ctenoid, none on the preorbital bone. Lateral-line—the tubes are rather long and bifurcate 
in the first portion of the lateral-line, the branches subsequently are short and mostly spring from its upper side. 
Air-vessel—present. Colowrs—leaden colour superiorly, becoming dirty white below. First dorsal with a black 
tip, a whitish band along its centre and a badly marked one at its base: second dorsal dark with a ight band 
along its centre: extremities of caudal stained with black and a band across the upper lobe: pectoral, ventral 
and anal yellowish. 

Considering the time of year at which all the specimens have been captured and their small size, it is not 
improbable that they are the young of a larger species, as U. vittatus. 

Habitat—Madras, to 4 inches in length, most common during the months of June and July. 

4. Upeneoides tragula, Plate XXX, fig. 4. 

Upeneus traqula, Richardson, Ich. China, p. 220; Bleeker, Révis. Mull. p. 11. 
Upeneoides variegatus, Bleeker, Perc. p. 64, and Act. Soc. Ned. 11, Amboina, p. 48. 
Upeneoides tragula, Gunther, Catal. i, p. 398; Kner, Novara Fische, p. 66. 
Mullus tragula, Playfair, Fish. Zanz. p. 40. 

B. iy, D. 7-8/%, P. 18, V. 1/5, A. +, C. 15, L. 1. 30-82, L. tr. 2/7, Cec. pyl. 6. 

Length of head 2/9 to 4%, of caudal 1/5, height of body 1/5 to 4/17 of the total length. Hyes—diameter 
4/15 to 1/4 of the length of head, 15 diameters from end of snout, and 1 apart. The maxilla reaches to beneath 
the first third of the eye. Snout rather obtuse anteriorly. A strong preopercular spine, a smaller one at the 
shoulder just below the commencement of the lateral-line. Barbels reach to opposite the hind edge of the pre- 
opercle. Teeth—villiform in jaws, vomer, and palate. ’ims—first spine of the dorsal fin minute or even absent, 
first dorsal very little higher than the second: anal commences slightly behind the origin of the second dorsal. 
Scales—ctenoid, covering snout and preorbital bone: two entire rows between the lateral-line and bases of the 
dorsal fin : some over forepart of dorsal and anal fins: four rows between the two dorsal fins. Colowrs—silvery, 
head and body spotted with brown, a brown longitudinal band passes from the eye through the snout to the 
base of the caudal fin: dorsal fin with dark, almost black, bands: each caudal lobe with five or six oblique black 
bars. 

Habitat.—Kast coast of Africa, Andamans to the Malay Archipelago, attaining at least 43 inches in 
length. The specimen figured is from the Andaman islands. 

5. Upeneoides bensasi, Plate XXX, fig. 5. 

Mullus bensasi, Tem. and Schleg. Faun. Japon. Poissons, p. 30, pl. xi, f. 3. 
Upeneoides bensast, Bleeker, Verh. Bat. Gen. xxvi, Japan, p. 71; Giinther, Catal. i, p. 399. 
Jpeneoides guttatus, Day, Proc. Zool. Soc. 1867, p. 938. 
Upeneoides tragula, Giinther, Zool. Record, 1867, p. 160 (not Richardson). 

Biv, Diss Palon Veni vAe eC. 15; Wu. 132-34, Un tr: 2/7. 

Length of head from 4/17 to 2/9, of pectoral 2/13, of caudal 1/5, height of body 1/5 to 2/11 of the total 
length. Hyes—diameter from 4¢ to 44 in length of head, nearly or quite 2 diameters from end of snout, and 
15 apart. The maxilla extends to beneath the front edge of the orbit. The barbels reach to below or rather 
behind the posterior margin of the preopercle. Preopercular spine small. Interorbital space nearly flat. 
Teeth—villiform in either jaw, in vomer, and palate. Fins—four rows of scales between the two dorsals, the 
first of which fins is higher than the second, the longest dorsal spine is two-thirds the height of the body below 
it and 1/3 more than the second dorsal: caudal forked. Scales—ctenoid. ‘Two entire rows between the lateral- 
line and the bases of either dorsal fin. The central row along the median line of the abdomen with a blunt 
keel: scales on preorbital. Lateral-line—the tubules are very arborescent posteriorly, especially on their 
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upper side. Air-vessel—absent. Free portion of tail one half longer than high at its base. Colowrs—chestnut 
along the back, becoming golden on the abdomen: head reddish: a silvery stripe from the eye to the centre 
of the caudal fin, with a row of red spots above and another below it. Dorsals tipped with black and haying 
two reddish bands across them: caudal reddish, the upper lobe haying four oblique chestnut bars. Pectorals, 
ventrals, and anal yellow. 

Jerdon observes (M. J. L. and 8. 1851, p. 141) of the sea fishes of Madras, ‘‘I have common drawings 
of two other species of this genus, one of them spotted all over with small red spots, and dorsals and caudal 
barred with the same, called Te nevere, Tam. 4 inches long.” 

Habitat—Madras to the Malay Archipelago. It appears to be abundant all the year round on the 
Coromandel coast attaining to five inches in length. 

6. Upeneoides teniopterus. 

Upeneus teeniopterus, Cuy. and Val. iii, p. 451. 

B. iv, D. 7/3; P. 15, V. 1/5, A. 7, L. 1. 38, L. tr. 3/7, Ceee. pyl. 2. 

Length of head, of caudal and height of body each 4/19 of the total length. Hyes—diameter 2/9 of 
length of head, 13 diameters from end of snout, and 14 apart. Interorbital space flat, a very slight rise from 
snout to the base of the first dorsal fin, a slight swelling over the snout in front of the eye. Opercular spine 
weak. Barbels reach to below the first third of orbit. Teeth—villiform in jaws, vomer and palate. Fims— 
first spine of the dorsal fin the highest and equal to two-thirds of the height of the body, the second very 
nearly as long: six rows of scales between the bases of the two dorsal fins: pectoral equal in length to the 
first dorsal spine : caudal deeply forked. Lateral-line—the tubes very arborescent posteriorly. Air-vessel—large. 
Colowrs—back reddish, becoming white on the abdomen. A large triangular reddish spot said to have existed 
on the free portion of the tail but not now apparent. First dorsal fin with three brownish longitudinal bands, 
second dorsal likewise banded: caudal with six oblique streaks across either lobe. i 

Habitat—Ceylon to Australia, attaining at least 12 inches in length. The description is taken from 
Val.’s type specimen in the Jardin des Plantes at Paris. 

Genus, 2—Muttorpes, Bleeker. 

Upeneus, sp. Cuv. and Val. 
Definition as in the family, except that the teeth in the jaws are in several rows: palate edentulous. 

Geographical distribution—From the Red Sea and East coast of Africa, through the seas of India to the 
Malay Archipelago and beyond. 

SYNOPSIS OF INDIVIDUAL SPECIES. 
1. Mulloides flavolineatus, D. 7/4, A. 7, L. 1. 36-37. Barbels thick and reach the hind edge of preopercle. 

A yellow band from eye to middle of base of caudal. From Red Sea, through those of India to the Malay 
Archipelago and beyond. 

1. Mulloides flavolineatus, Plate XXX, fig. 6. 

—~¢ Mullus auriflamma, Forsk. p. 30; Gmel. Linn. p. 13840; Bl. Schn. p. 79. 
Mullus flavolineatus, Lacép. ii, p. 406. 
Mullus aureovittatus, Shaw, Zool. iv, p, 618. 
Upeneus flavolineatus, Cuy. and Val. iti, p. 456; Rapp. N. W. Fische, p. 101, t. 26, f.1; Jenyns, Voy. 

Beagle, Fishes, p. 24. 

Upeneus Zeylonicus, Cuv. and Val. iii, p. 459, and vii, p. 520. 
_—— Upeneus auriflamma, Cuy. and Val. iti, p. 461. 

? Hypeneus flavolineatus, var. Cantor, Catal. p. 36. 
: Mulloides flavolineatus, Bleeker, Ceram. ii, p. 697, and Révis. Mull. p. 15; Giinther, Catal. i, p. 403, and 

Fische d. Sudsee, p. 56; Kner, Novara Fische, p- 69 (not syn.). 
Mulloides Zeylonicus, Bleeker, Nieuw-Guinea, p. 8, and Révis. Mull. p. 16; Giinther, Catal. i, p. 404. 
Mulloides auriflamma, Klunz.* Fische d. roth. Meer. Verh. z. b. Ges. Wien, 1870, p. 742. 

B. iv, D. 7/§, P. 17-19, V. 1/5, A. 2, C. 15, L. 1. 85-86, Li. tr. 2/6, Cee. pyl. 18. 

Length of head 3/13, of caudal from 2/9 to 1/5, height of body from 4/21 to 1/5 of the total length. 
Hyes—diameter 34 to 1/4 in length of head, 12 of a diameter from end of snout, and 1 apart. The maxilla 
reaches two-thirds of the distance to below the front edge of the orbit. Interorbital space flat. The barbels, 
which are thick, extend to opposite or rather posterior to the hind margin of the preopercle. Opercular spine 
rather weak. Snout somewhat compressed and pointed. eeth—in villiform bands in jaws. F'ims—first three 
dorsal spines of about the same length and equal to three-fourths of the height of the body. Five rows of 
scales between the two dorsal fins. Second dorsal anteriorly half to two-thirds as hi¢h as the first, its last rays 
only half as long as its front ones. The length of the pectoral equals that of the head in front of the hind edge 

— 

_, , * Bleeker considers Mulloides ruber, Klunz. 1. ¢. p. 75 this species: in Garrett’s Fische d. Sudsee, t. 43, f. A, is a figure of 
Klunzinger’s species life-size, showing about 40 rows of scales along the lateral-line. Gunther gives it at 42-43. 



FAMILY, ITI—MULLIDA. 123 

of the orbit. Anal of the same shape as the second dorsal, its first spine minute: it commences slightly behind 
the origin of the second dorsal. Caudal deeply forked, its lobes pointed. Free portion of the tail 15 times 
as long as it is high at its commencement. Scales—ctenoid, extending as far forwards as the snout, none on 
the preorbital bone: three rows on the cheeks, also between the lateral-line and the base of the second dorsal 
fin. Lateral-line—tubes very arborescent, especially anteriorly. Air-vessel—large. Colow's—upper surface of 
the head and back reddish-chestnut, becoming whitish along the sides, and tinged with yellow on the abdomen. 
A narrow yellow band from the upper edge of the eye to the snout, and a second from below the eye joins it. 
A brilliant golden band, rather above one scale in width, passes from the hind edge of the eye to the middle 
of the base of the caudal fin. Fins flesh-coloured, a yellow band along the base of the second dorsal: lower 
lobe of caudal grey. 

Having examined Val.’s type of Upeneus Zeylonicus 1 consider it to be this species. 
Habitat—Red Sea, through those of India to the Malay Archipelago and beyond. The specimen figured 

is 10 inches long and from the Andamans. 

Genus, 3—Urunevs, (Cuv. and Val. pt.) Bleeker. 

Mullupeneus, Poey ; Parupeneus, Bleeker (1874). 

Definition as in the family, eacept that only a single row of teeth ewists in either jaw, whilst the palate is 
edentulous. é 

Geographical distribution—From the Red Sea and Hast coast of Africa, through the seas of India to the 
Malay Archipelago and beyond. 

1. Upeneus macronemus, D. 8/9, A. 7, L. 1. 29-30. Last dorsal and anal rays produced. A black band 
from the eye to below the end of the soft dorsal, a black blotch at the base of the caudal: a deep black band 
along the base of the second dorsal: ventral blackish externally.. Red Sea, through those of India to the Malay 
Archipelago and beyond. 

2. Upeneus barberinus, D. 8/9, A. 7, L. 1. 29-31. Last dorsal and anal rays not produced. A black 
lateral band from the eye to below the end of the soft dorsal: a black spot at the base of the caudal: in some 
specimens a dark band along the base of the second dorsal. Red Sea, those of India to the Malay Archipelago 
and beyond. 

3. Upeneus multifasciatus, D. 8/9, A. 7, L. 1. 30-32. A dark vertical band from below the second dorsal 
to the lateral-line : a second over the free portion of the tail. A black band along the base of the second dorsal : 
dark lines on the anal. Seas of India to Polynesia. 

4. Upeneus luteus, D. 8/9, A. 7, L. 1. 30. Eyes, diameter 6} in length of head. Light lines about the 
head: golden spots on many of the scales: second dorsal and anal with three to five longitudinal lines. Hast 
coast of Africa through the seas of India. 

5. Upeneus displurus, D. 8/9, A. +, L. 1. 29. Eyes, diameter 42 in length of head. Some light lines upon 
the head and golden spots on most of the scales of the body. Second dorsal and anal with narrow bands : 
caudal reticulated. Coasts of Sind. 

6. Upeneus Indicus, D. 8/9, A. +, L. 1. 30. Purplish-red, with a large oval shining golden blotch on the 
lateral-line opposite the interspace between the two dorsal fins; a purplish-black mark on the side of the free 
portion of the tail. Seas of India to China. 

7. Upeneus cinnabarinus.’ Red vermilion: upper caudal lobe orange, lower red. A large purplish blotch 
over the opercle and subopercle. Ceylon. 

1, Upeneus macronemus, Plate XXXI, fig. 1. 

Mullus macronema, Lacép. iii, pp. 383, 404, pl. 13, f. 2. 
Mullus auriflamma, Lacép. ii, p. 400, pl. 13, f. 1 (mot Forsk.). 
Upeneus lateristriga, Cuy. and Val. iti, p. 463; Riippell, N. W. Fische, p. 101; Bleeker, Celebes, p. 242. 
Upeneus macronemus, Bleeker, Hn. Pisces, Arch. Ind. p. 37; Gimther, Catal. i, p. 405; Klunz. Fische d. 

roth. Meer, p. 744. 
Mullus macronemus, Playfair, Fish. Zanz. p. 40. 
Parupeneus macronema, Bleeker, Amboina, p. 281, and Révis. Mull. p. 24. 

13} hye ID), YS} JE UG, Wo WB Ng 7 Ob Tay, 10, 1 SEBO) I, thes Pale 

Length of head 3/11 to 1/4, of caudal 1/5, height of body 1/4 to 43 in the total length. Hyes—diameter 
1/5 of length of head, 23 diameters from end of snout, and 1} apart. Greatest height of head equals its length 
excluding the opercle. The maxilla reaches two-thirds of the distance to below the front edge of the eye. Lips 
thick. Interorbital space rather convex. Opercular spine rather strong. Barbels reach to nearly opposite the 
hind edge of the opercle. eeth—in a single row in both jaws. F’ins—first spine of dorsal short, the third and 
fourth equal the length of the head in front of the hind edge of the orbit, and nearly or quite twice as high as 
the anterior dorsal rays: last dorsal and anal rays very elongated: ventral a little longer than the pectoral : 
caudal forked. Scales—finely ctenoid, present on the snout, maxilla and cheeks, not on the preorbital: three 
rows between the two dorsal fins, and two entire ones between the lateral-line and the bases of the dorsal fins. 
No enlarged pores on the snout. Lateral-line—with several short bifurcations posteriorly. Free portion of tail 
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longer than high at its commencement. Colowrs—a black band passes from the snout through the eye, at first 
just below the lateral-line, subsequently upon it, and ending below the end of the soft dorsal, it is 1} scales in 
depth at its widest part: a black blotch at the base of the caudal fin, these two marks are divided by a light 
oblique vertical band which passes over the free portion of the tail just- behind the second dorsal fin: some 
golden spots exist on the scales along the sides of the body. A purplish stripe goes from the eye to the snout. 
First dorsal violet, second dorsal with a deep black band along its base, it has several irregular transverse 
lines along its upper half: pectoral with a dark base: ventral blackish externally, reticulated internally : anal 
with narrow transverse lines as in the upper half of the soft dorsal, but of a violet colour: caudal with a black 
edging. 

A specimen in the Calcutta Museum has on it an old label with Apogon Amherstinus. It was probably 
brought from Amherst by Blyth, but I am unable to find any record of the name having been published. 

Habitat.—Red Sea, those of India to the Malay Archipelago and beyond, attaining at least 8; inches in 
length. 

2. Upeneus barberinus. 

Mullus barberinus, Lacép. iii, p. 406, pl. 13, f. 3. 
Upeneus barberinus, Cuy. and Val. iii, p. 642; Riipp. N. W. Fische, p. 101; Bleeker, Pere. p. 172; 

Giinther, Catal. i, p. 405; Kner, Novara Fische, p. 70; Klunz. Fische d. roth. Meer. Verh. zool. bot. Ges. Wien, 
1870, p. 745; Garrett, Fische d. Sudsee, t. 42. 

Parupeneus barberinus, Bleeker, Ternate, p. 234, and Révis. Mull. p. 25. 

Briy, D. 8/9, P: 18, Vi. 1/5, A.'7, C. 15, Li. 1. 29-31, Lh. tr. 23/7. 

Length of head 2/7 to 1/4, of caudal 1/5, height of body 2/9 to 1/5 of the total length. Hyes—diameter 
2/11 of length of head, 3 diameters from end of snout, and 1} apart. The maxilla reaches to nearly midway 
between the end of the snout and the front edge of the eye. Opercular spine rather strong. Barbels reach to 
rather beyond the vertical from the angle of the preopercle. T'eeth—in a single row of moderately sized ones in 
the jaws. Mins—first spine of dorsal fin very short, the third, sometimes also the fourth, the highest and 
equalling the length of the head in front of the hind edge of the orbit, in a large specimen rather more, and. 
about twice the height of anterior dorsal rays: second dorsal fin not having its last rays prolonged: pectoral 
nearly as long as the longest dorsal spine and equal to the ventral: caudal forked. Scales—tinely ctenoid, 
present on snout and cheeks but none on the preorbital bone. Three rows between the two dorsal fins, and two 
entire ones between the lateral-line and bases of the dorsal fins. Lateral-line—tubules with several rather 
long bifurcations posteriorly. Free portion of tail longer than high at its base. Colowrs—a black band 
passes from the eye along the lateral-line and from below the middle of the second dorsal it becomes above that 
line ending 2/3 of a scale above it below the end of the second dorsal: a round black spot at the root of the 
caudal. In some specimens there is a darkish band along the dorsal fins. 

The similarity between this species and U. macronemus is so great that I have not considered it necessary 
to figure both. In U. barberinus the bands, especially on the fins, are much lighter, and the last dorsal and anal 
rays not elongated as in U. macronenws. Both are abundant at the Andamans, and I would suggest an 

examination of their sexes and the number of cxecal appendages in either sex. 
Habitat.—Red Sea, through those of India, to the Malay Archipelago and beyond, attaining at least 

12 inches in length. 

3. Upeneus multifasciatus. 

Mullus multifasciatus, Quoy and Gaim. Voy. Uranie, p. 330, Atl. t. lix, f. 1. 

Upeneus trifasciatus, Cuy. and Val. ii, p. 468; Jenyns, Voy. Beagle, Fish. p. 25; Bleeker, Banda, p. 237; 
Giinther, Catal. i, p. 407 (Synonym. in part); Kner, Novara Fische, 71; Garrett's Fische d. Sudsee, pl. 44, 
B.C. 

Parupeneus multifasciatus, Bleecker, Madagascar, p. 42, t. xix, f. 3. 

B. iv, D. 8/9, P. 17, V. 1/5, A. 7, C. 15, L. 1. 30-32, L. tr. 23/7, Vert. 10/14. 

Length of head 1/4 to 4/15, of caudal 44 to 1/5, height of body 1/4 to 4¢ in the total length. Hyes—diameter 
1/5 to 1/6 of length of head, 3} diameters from end of snout, and 14 apart. Interorbital space very convex, no 
open pores on preorbital bone. The maxilla, which is very broad posteriorly, reaches a little above half way to 
below the orbit. Barbels extend 1 diameter of the orbit behind the posterior edge of the preopercle. 'eeth—in 
a single conical row in the jaws. Hins—first spine of dorsal minute, third the longest and equal to the length of 
the head in front of the middle of the eye, and twice as high as the anterior dorsal rays: three rows of scales 
between the bases of the two dorsal fins. Pectoral as long as the head anterior to the hind edge of the eye : 
anal commences on the vertical below the third or fourth dorsal ray, it is usually longer at its base than it is. 
high, but in a beautiful figure of this species in Bleeker’s Madagascar, I. c. the last dorsal ray is elongated : 
ventral reaches the anus: caudal forked. Scales—ctenoid, present on the snout, cheeks and upper jaw, but 
not on the preorbital bone: 24 rows between the lateral-line and the bases of the dorsal fins. Lateral-line— 
tubes arborescent posteriorly. Free portion of tail somewhat longer than it is high at its base. Colowrs— 
purplish, a black horizontal band usually exists on the snout, and is continued through the eye sometimes toa good 
distance behind it. Two or three wide black bands descend from the two dorsal fins or the interspace between. 
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them to the middle of the body, their number may be decreased by their amalgamating into one, or increased by 
their being split up into several. There is usually a third band over the free portion of the tail or a spot 
on the side of its base. Second dorsal, anal, and sometimes the outer half of the ventral finely banded, 
occasionally a dark basal band exists on the second dorsal. 

Habitat.—Seas of India, to the Malay Archipelago and beyond. 

4. Upeneus luteus, Plate XXXI, fig. 2. 

Upeneus luteus (? Cuy. and Val. vii, p. 521); Bleeker, Perc. p. 63. 
Upeneus cyclostoma, Giinther, Catal. i, p. 409 (mot Cuv. and, Val.); (? Klunz. Fische R. M. Verh. z. b. 

Ges. Wien, 1870, p. 745.) 
Mullus luteus, Playfair, Fish. Zanz. p. 41. 
Parupeneus luteus, Bleeker, Amb. p. 281, and Révis. Mull. p. 32. 

B. iv, D. 8/9, P. 15, V. 1/5, A. 7, ©. 15, L. 1. 30, L. tr. 2/7. 
Length of head 1/4, of caudal 1/5, height of body 1/4 of the total length. Hyes—diameter 64 in the 

length of the head, 3 1 diameters from the end of snout, and 13 apart. Height of head nearly equals its length. 
Interorbital space a little convex: the profile from the ‘snout to the base of the first dorsal fin is in a moderate 
and even curve. No open pores on the preorbital. The maxilla reaches to about midway between the snout 
and the hind margin of the orbit. Barbels with roughened elevations along their whole length and extending 
to a little behind the posterior edge of the preopercle. Opercular spine of moderate size. Teeth—a single row 
of conical ones in either jaw. - ims—first spine of dorsal minute, the third and fourth the longest and equal to 
13 in the height of the body and nearly twice as high as the anterior dorsal rays: three rows of scales between 
the bases of the two dorsal fins: pectoral three-fourths as long as the head: caudal deeply forked, the lobes 
pointed. Scales—ctenoid, present on snout, maxilla and cheeks, none on the preorbital bone. ‘Two entire 
rows between the lateral-lme and the bases of the dorsal fins. Lateral-line—the branches of the tubes very 
short but numerous. Free portion of tail rather longer than high at its base. Colowrs—reddish, the edges of 
the scales somewhat the darkest. A broad purplish band, haying a light yellow edge on either side, goes from 
below and in front of the eye to the snout: the lower band is continued backwards across the upper edge of 
the opercle where it joms another from the lower edge of the eye: a third narrow yellow band goes from the 
upper edge of the eye backwards. Outer edge of preopercle purplish. The centre of each scale on the body, 
except the first thirteen of the lateral-line, has a golden spot: abdomen yellowish. Second dorsal and anal 
with from three to five bluish longitudinal lines. 

This species very nearly resembles the figure of U. Vianungit, C. V. iii, pl. 71, but has its second dorsal 
much lower. 

Habitat—East coast of Africa and seas of India, attaining at least a footin length. Specimen 12 inches long. 

5. Upeneus displurus, Plate XXX1, fig. 3, 

Mullus displurus, Playfair, Fish. Zanzibar, p. 41, pl. v, fig. 4 (mot 3) adult. 
Mullus pleurotenia, Playfair, |. c. fig. 3 (not 4) young. 

BarivalD 8/9 Rodd. VierliiowAS CaO. ly Sil lstre y= 2: | (7. 

Length of head 3% to almost 1/4, of caudal 1/5, height of body 2/9 to 4 in the total length. Hyes— 
diameter 3/14 to 1/5 of length of head, 14 to 1} in the postorbital portion of the head, 23 to 23 from end of 
snout, and 1} apart. Snout pointed, compressed. The maxilla reaches to rather more than half way below 
the front edge of the orbit. Barbels extend to below the hind margin of the preopercle. Interorbital space 
slightly convex : opercular spine of moderate strength. Hins—fourth dorsal spine rather the longest and equal to 
three-fourths of the height of the body below it: three rows of scales between the two dorsal fins: front 
portion of the second dorsal equals two-thirds the height of the first dorsal: pectoral as long as the head 
anterior to the hind edge of the orbit: anal commences slightly behind the origin of the second dorsal: caudal 
deeply forked and the lobes pointed. Scales—on snout and head including most of the preorbital bone: the 
uncovered portion has some rather large pores. Colowrs—reddish, the edges of the scales being slightly 
darkest. A broad purplish band, haying a light silvery edge, passes from in front of the eye to the snout: 
two more narrow silvery lines, formed of short oblong spots, proceed from hind edge of orbit for a short 
distance: the two rows above the lateral-line, and generally the three below, have a golden-yellow spot in the 
centre of each scale: a light golden band over the free portion of the tail. First dorsal marbled with brown, 
the second with four and the anal with three reddish bands: caudal reticulated with light grey markings. 
Specimens from the Hast coast of Africa are said to have two shining light longitudinal bands, the first from 
the orbit to the middle of the soft dorsal, and the second, which is broader, from the upper lip to the middle of 
the back. 

Some confusion appears to have occurred respecting Colonel Playfair’s two species, the markings stated 
to exist on the fins of plewrotenia are shown on those of displurus by the artist. In the type specimens I am 
unable to trace any spots on the fins, whilst the two shining longitudinal bands are very distinct, but they are 
also slightly apparent in the large specimen. Also the dark band over the tail is present in the smaller. 
specimens as well as in the large one. The situation of the eyes as shown by the artist appear to me to be 
correct although at variance with the text. 
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Tf the foregoing species are merely to be recognised by their markings, then the one I procured in Sind, 
where it is abundant, can hardly be more than another form of colouring, consequently those who hold the 
displurus and plewrotcenia to be distinct, would probably consider this as a separate species. 

Habitat.—Sind, where it attains at least 93 inches in length, probably also found in Hast Africa. The 
specimen figured is 83 inches long. 

6. Upeneus Indicus, Plate XXX], fig. 4. 

Mullus Indicus, Shaw, Zool. iv, pt. u, p. 614. 
Mullus barbatus, Russell, ii, p. 42, pl. 157 (not Linn.). 
Upenéus Russellii, Cuy. and Val. it, p. 465; Richards. Ich. China, p. 220; Bleeker, Pere. p. 62. 
Upeneus Waigiensis, Cuy. and Val. iu, p. 466. 
Upeneus Malabaricus, Cuv. and Val. iti, p. 467; Ginther, Catal. i, p. 407, and Fische d. Sudsee, p. 58, 

pl. xlv, f. B. 
: Upeneus Indicus, Gimther, Catal. i, p. 406; Day, Fishes of Malabar, p. 28. 

Parupeneus Russellii, Bleecker, Ternate, p. 254. 
Mullus Malabaricus, Playfair, Fish. Zanz. p. 41. 
Parupeneus Indicus, Bleeker, Bouro, p. 148, and Révis. Mull. p. 27. 
Rahtée goolivinda, Tel.: Mussara, Tam. 

B. iv, D. 8/9, P. 16, V. 1/5, A. 9, C. 15, L. 1. 30, L. tr. 23/7. 

Length of head from 4/15 to 1/4, of caudal 1/5 to 3/16, height of body 4/15 to 1/4 of the total length. 
Eyes—situated in the anterior portion of the posterior half of the head, or even a little behind it, and from 
2/11 to 2/13 (larger in the young) of its length, 1; diameters apart. Snout somewhat pointed. The maxilla 
reaches rather more than half way to below the front edge of the orbit. Interorbital space more or less convex. 
Barbels reach to beyond the angle of the preopercle. Opercular spmes small. Yeeth—generic. Fins—first 
spine of anterior dorsal minute, the third and fourth the longest, 1/2 higher than the rays, and equalling three- 
fourths of the height of the body. Pectoral as long as the head in front of the hind edge of orbit : anal commences 
slightly behind the level of the second dorsal and is as high as it: caudal deeply forked, the lobes pointed. 
Scales—finely ctenoid, extending on the head as far forwards as the snout, but none on the preorbital bone : 
two entire rows between the lateral-lme and the bases of either dorsal fins. Free portion of the tail longer 
than high at its commencement. Lateral-line—tubes becoming very arborescent posteriorly. Air-vessel—present. 
Colowrs—purplish-red, with a large oval shining golden blotch on the lateral-line opposite the interspace between 
the two dorsal fins, which usually disappears after death; a purplish-black mark, lightest in its centre, on either 
side of the free portion of the tail between the end of the dorsal and the base of the caudal fins: yellow lines 
or spots on the abdomen. Some light violet lines on the upper surface of the head. A broad purple band 
from the eye to the snout, having a narrow violet one on either side: cheeks pink, variegated with yellow and 
tortuous blue lines: a dark spot at the corner of the mouth. Dorsal purplish streaked with blue: a few yellow 
bands on anal, fins pinkish except the caudal, which has the rays purplish, but the membrane hasa greenish tinge. 

Amongst Sir W. Elliot’s drawings is one of this species labelled Upeneus Russellii and Kul nawvert, Tam. 
Jerdon observes, M. J. L. and Se. 1851, p. 140: “this very beautiful fish is rarely met with at Madras”: Russell 
also made much the same remark—however, [ have frequently obtained it there. 

The species I considered U. spilwrus from the Andamans I find to be U. Indicus: the U. Malabaricus has 
been considered to differ in wanting the spine to the anal fin and thus haying only seven rays. 

Habitat.—Red Sea, Hast coast of Africa, seas of India to the Malay Archipelago and beyond, attaining at 
least 16 inches in length. 

7. Upeneus cinnabarinus. 
Cuv. and Val. i, p. 475. 

B. iv, D. 8/9, P. 15, V. 1/5, A. 7, C. 15, L: 1. 29, L. tr. 3/7. 
Length of head 1/4, of caudal 1/5, height of body 4/17 of the total length. Hyes—diameter 1/4 of length 

of head, nearly 2 diameters from end of snout, and | apart. The dorsal profile makes a considerable rise from 
the snout to above the centre of the eyes. The maxilla reaches to below the front edge of the orbit. A rather 
strong opercular spine. Barbels rather thick and reach to below the front edge of the orbit. eeth—conical 
and ina single row in either jaw. _ Fins—first spine of dorsal fin short, the second not quite so long as the third 
which equals rather above one-third of the height of the body below it: the pectoral as long as the head 
posterior to the front nostril: caudal deeply forked. Scales—three rows between the two dorsal fins. Lateral- 
line—the tubes very arborescent posteriorly. Air-vessel—small. Colowrs—of a vermilion, darkest on the back, 
now there appears to be a central silvery spot in the middle of each scale forming the two rows above and the 
two below the lateral-line. Dorsal and anal rays yellow, the membrane reddish: upper caudal lobe orange, the 
lower one red. A large purple spot covers the opercle and descends on to the subopercle. Barbels rosy. 

Habitat.—Ceylon, where it is said to be abundant. The above description is taken from Valenciennes’ 
type specimen in the Jardin des Plantes at Paris. 
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Famity, IV—NANDIDA, Gunther. 

Pseudochromides, pt., et Menoidei, pt. Mull. & Trosch. 

Branchiostegals from five to six: pseudobranchie present in marine genera, but sometimes concealed 
or absent in those of the fresh-water. Body oblong and compressed. Teeth feeble, but dentition more or 
less complete. Dorsal fin single: the length of the base of the spinous portion of greater or equal extent to 
that of the soft: anal with three spines, its rays similar to those of the dorsal: ventrals thoracic, with 
one spine and four or five rays. Scales ctenoid, covering the body. Lateral line interrupted or absent. No 
super-branchial organ. Air-vessel present. Pyloric appendages few or absent. 

Dr. Giinther’s family Nandide is composed of three groups, his Nandina being similar to Nandoides, 
Bleeker, containing the Genera Nandus, C.V., Badis, Bleeker, and Pristolepis, Jerdon—Catopra, Bleeker, which 
Bleeker observes belong to the great Family Percide.* Thus restricted, this small group would find a natural 
place between the Centrarchini (Grystina, pt.) and the Osphromencides (Labyrinthibranchit) and the Polycentroides. 
It also approaches the Pseudochromidoides and the Cichloides. The dentition inside its mouth distinguishes it 
from the groups enumerated. 

Geographical distribution—Of the Asiatic Genera of Family Nandide, Giinther, some are marine, others 
fresh-water fishes, extending their range from the Red Sea and Hast coast of Africa, through those of India, the 
Malay Archipelago and beyond. 

The colours in some are liable to considerable variations, due to age, probably season, and the locality 
they inhabit. The number of spines, rays, and even scales, as in the indigenous fresh-water Acanthopterygian 
genera, Ambassis, Anabas, Polyacanthus and Trichogaster are by no means fixed, a few more or less being of no 
infrequent occurrence. The same remark applies to the serrations of the bones of the head as they often vary in 
specimens from different parts, which however can merely allow their being classed as local varieties and not 
distinct species. 

SYNOPSIS OF GENERA. 

First group—Plesiopina. 

Pseudobranchie present: ventral with four rays. 

1. Plesiops. . Pseudobranchiz. None of the bones of head serrated. Villiform teeth in jaws and palate, 
none on tongue. The first one or two of the ventral rays elongated and bifid. Red Sea, through those of 
India to the Malay Archipelago. 

Second group—Nandina. 

Pseudobranchiz absent: ventral with five rays. 

2. Badis. None of the bones of head serrated. Villiform teeth in jaws, palate, root of tongue and roof 
of cavity of mouth. Fresh waters of India and Burma. 

3. Nandus. Opercles may be serrated or armed. Villiform teeth in jaws, palate, root of tongue and cavity 
of mouth. Fresh waters of India and Burma. 

4. Pristolepis. Opercles serrated or armed. Villiform teeth in jaws and palate, with globular crowns at 
the root of tongue and roof of cavity of mouth. Fresh waters of India, Burma, Siam to the Malay Archipelago. 

First group—Plesiopina. 

Pseudobranchie present: ventral with four rays. 

Genus, 1—Punstops, Ouv. 

Pharopteryx, Riipp. 

Branchiostegals six: pseudobranchie. Body oblong and compressed. Mouth moderately protractile. None 
of the bones of the head serrated. Villiform teeth on the jaws, vomer, and palatines, none on the tongue. Eleven to 
twelve spines in the dorsal fin, three in the anal: ventral with one spine and four rays, the outer ones being elongated 
and bifid. Scales cycloid, of moderate size. Lateral-line interrupted. Air-vessel present. Pyloric appendages 
absent. 

Geographical distribution—Red Sea, through those of India to the Malay Archipelago. 

SYNOPSIS OF INDIVIDUAL SPECIES. 
1. Plesiops nigricans, D. 7%, A. §, L. 1. 23-28. Each scale on the body with a blue central spot: a large’ 

* Dr. Giinther’s classification is adhered to for reasons stated in note at p. 2. 
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black blue-edged ocellus on the opercles, a blue line along the dorsal and anal fins which, as well as the caudal, 
haye a light edge: blue spots on soft dorsal, anal and caudal fins. Red Sea, through those of India to the 
Malay Archipelago. 

1. Plesiops nigricans, Plate XX XT, fig. 5. 

Pharopteryx nigricans, Riipp. Atl. p. 15, t. iv, f. 2, and N. W. Fische, p. 5. 
Plesiops cceruleo-lineatus, Ritpp. N. W. Fische, p. 5, t. i, f. 5; Bleeker, Amboina, iii, p. 116; Ginther, 

Catal. iii, p. 363. 
Plesiops melas, Bleeker, Verh. Bat. Gen. xxii, Bali, p. 9. 
Plesiops corallicola, (K. and y. H.) Bleeker, Sumatra, ii, p. 280; Giimther, Catal. ii, p. 364; Day, Proc. 

Zool. Soe. 1870, p. 685; Kner, Novara Fische, p. 214. 
Plesiops nigricans, Giinther, Catal. iii, p. 8363; Klunz. Verh. z. b. Ges. Wien, 1871, p. 517. 

B. vi, D. 22, P. 21, V. 1/4, A. 2, C. 16, L. 1. 23-28, L. tr. 23/10. 

Length of head from 4/15 to 1/4, of pectoral 2/11, of caudal 2/9, height of body 2/9 of the total length. 
Hyes—diameter 1/4 to 1/5 of length of head, 3/4 to 1 diameter from end of snout, and 1 apart. Snout obtuse. 
The maxilla reaches to behind the posterior edge of the orbit. Yeeéh—viliform in the jaws, vomer and 
palatines, none on the tongue, the outer row of teeth in the upper jaw are usually slightly enlarged. Fins— 
dorsal spines much shorter than the rays, the interspinous membrane (which extends beyond the tips of each 
spine) deeply emarginate, soft portion of the fin and also of the anal pointed: two outer ventral rays elongated : 
third anal spine the longest: caudal pointed. Scales—finely ctenoid im the last half of the body. Colowrs— 
brownish, each scale on the body with a blue centre, some of those on the shoulder and head with several blue 
spots. Opercle with a large black blue-edged ocellus. A blue band along the dorsal and anal fins: dorsal, 
caudal and anal with a white margin: soft dorsal and anal with blue streaks in the direction of the rays, they 
are also present on the caudal but in the form of transverse blotches. 

Habitat—From the Red Sea, through those of India to the Malay Archipelago and beyond. It is very 
common at the Andaman islands, attaining at least 6 inches in length. 

Second group—Nandina. 

Pseudobranchie concealed or absent: palatine and vomerine teeth: ventral with five rays. 

Genus, 2—Bapts, Bleeker. 

Branchiostegals sie: pseudobranchice apparently absent. Byes lateral. Mouth protractile. Opercle with one 
sharp spine, none of the other bones of the head armed. Villiform teeth on the jaws, vomer and palatines, absent 
from the tongue. A single dorsal fin, the spinous portion being of much greater extent than that of the soft: anal 
with three spines, its rayed portion similar to that of the dorsal. Scales ctenoid, of moderate size. Lateral-line 
interrupted or absent. Air-vessel large and simple. ‘Pyloric appendages absent. 

Geographical distribution.—Fresh waters of the hills and plains of India and Burma. 

Hamilton Buchanan observed of his two species of Badis, that “the two following species I refer to the 
genus Labrus, although their almost total want of teeth would perhaps require their forming a distinct genus. 
Notwithstanding the form of their tail fins, they approach nearer the Labrus malapterus of Bloch, (Ichth. t. ix, 
p. 26, pl. 296, f. 2) than to any other fish described by that author,” p. 70. 

SYNOPSIS OF SPECIES. 

1. Badis Buchanani, D. 1817, A. 58-, L. 1. 26-32 interrupted. Purplish and banded, or irregularly 
spotted or blotched. Fresh waters of India and Burma. 

2. Badis dario, D. 14, A. 8, L. 1. 26-30 absent. Stone colour, with several dark vertical belts, most being 
in the posterior half of the body. Bengal, Behar and Western ghauts. 

1. Badis Buchanani, Plate XX XI, fig. 6. 

Labrus badis, Ham. Buch. Fish. Ganges, pp. 70, 368, pl. 25, fig. 28. 
Badis Buchanani, Bleeker, Verh. Bat. Gen. xxv, t. 2, f. 3; Giinther, Catal. iii, p. 367. 
Kala-poo-ti-ah and Chiri, Punj.: Kundala and Ka-sundara, Tel.: Kahlee-poee and Bundei, Ooriah: Nabat 

and Ran-doh-nee, Assam.: Pin-lay-nga-ba-mah and Nga-mee-lowng, Burm. 

B. vi, D. 19:28, P. 12, V. 1/5, A. <85, C. 16, L. 1. 26-32, L. tr. 25/8. 

Length of head 2/9 to 1/5, of pectoral 1/5, of caudal 2/9, height of body 2{ to 2/9, in the variety figured, 
in the total length. Form of body an elongated oval, sides compressed. Hyes—diameter 33 (3/11) of the 
length of head, 2/3 of a diameter from end of snout, and 1 apart. The maxilla reaches to below the front edge 
of the orbit: lower jaw slightly the longer. 'eeth—vyilliform in jaws, vomer and palatines, also on pre-sphenoid 
and epi-hyal. #%ms—spines somewhat slender, the soft portion of the fin rather elevated and pointed: anal 
spines short, its soft portion similar to that of the dorsal: caudal pointed. Variations, as in other Acanthopte- 
rygian fresh-water fishes, exist in the number of spines and rays; in Bengal and Madras the formula is generally 
D. 23547, A. 387, L. 1. 26-28, but in Assam and Burma it is mostly as follows: D. 475.8, A. 2, L. 1. 28-33. 9-10? 
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Scales—ctenoid, extending over the body and head, there are two or three small rows along the bases of the 
dorsal and anal fins, and some minute ones are often present on the rays of the vertical fins, one entire row 
exists between the highest portion of the lateral-line and the small scales along the base of the dorsal fin. 
Lateral-line—interrupted below the posterior extremity of the dorsal fin. <Air-vessel—large, with thin walls. 
Colowrs—subject to great variation. In India proper, including the Punjab and Sind, the body is variegated 
with alternate belts of black and green; but in old fishes, especially if captured in dirty water, these bands 
are black and dirty red. On each shoulder there is usually a bluish-black spot, another is often present 
on the opercle, and a third at the base of the caudal fin. In specimens from Assam and Burma a different 
mode of colouring obtains. In Assam, in the variety figured, they are of a dull red, blotched or spotted with 
black; but in Burma these spots take the form of six vertical bands, each being formed by four transverse 
blotches one above the other; a large one is situated on the shoulder, and another on the side of the free 
portion of the tail: all the vertical fins have a narrow white edge. 

Habitat—Fresh waters of India and Burma, attaining at least 3} inches in length. I obtained several 
at Mandalay in Upper Burma from a canal which was being baled out. 

*2. Badis dario. 

Labrus dario, Ham. Buch. Fish. Ganges, pp. 72, 368. 
Badis dario, Ginther, Catal. iii, p. 367. 
Kunkakie, Ooriah: Ka-sondara, Tel. 

Bi vi, DP 24) B29) We d/o, A. 3s, ©. V5, Ta. 1. 26-30) Lb: tr) 11. 

Length of head 1/4, of caudal nearly 1/4, height of body 1/4 of the total length. Under jaw slightly 
the longer. Hyes—diameter 1/3 of length of head, 1/2 a diameter from end of snout, and also apart. 'eeth— 
minute as in the last species. F'ims—dorsal spines slender, the soft portion as well as of the anal pointed: 
caudal wedge-shaped. Scales—rather large. Lateral-line—absent. Colowrs—stone-colour, with several black 
yertical bands, mostly in the last half of the body; but in dirty water the black colour extends all over. 

Habitat—Ponds, rivers and ditches in the northern parts of Bengal, Behar, and along the Western 
ghauts, attaining three inches in length: it is eaten by the natives. 

Genus, 3—Nanovs, Ow. and Val. 

Bedula, Gray. 

Branchiostegals six: pseudobranchice absent. Body oblong, compressed. Hyes lateral. Mouth very protractile, 
its cleft deep. Opercle with one spine: preopercle serrated, or more or less entire, as are also the preorbital, sub- and 
inter-opercles. Teeth villiform on the jaws, vomer, palatines and tongue: the length of the base of the spinous portion 
of the dorsal fin longer tham that of the rays: anal with three spines. Scales of moderate size, ctenoid. Lateral-line 
interrupted. Air-vessel large and simple. Pyloric appendages absent. 

Geographical distribution—Fresh waters of India, Burma and Siam. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Nandus marmoratus, D. 1214, A. 785, L. 1. 46-57. Brown, vertically marbled with wide darker bands. 
This species shows great variation in accordance with the localities where it is taken, the serrations on the 

bones of the head being usually exceedingly indistinct or even absent in specimens obtained in Sind and India 
as far as Calcutta. But in Assam a considerable difference is perceptible, as most of the specimens have both 
limbs of the preopercle and also the lower edges of the sub- and inter-opercles serrated, sometimes rather 
coarsely so. 

1. Nandus marmoratus, Plate XXXII, fig. 1. 

Coius nandus, Ham. Buch. pp. 96, 370, pl. 30, fig. 32; McClell. Cal. J. N. Hist. ii, p. 574. 
Nandus marmoratus, Cuy. and Val. vii, p. 482, pl. 207; Cantor, Catal. p. 17; Jerdon, Madras J. L. and 

Sc. 1848, p. 141; Gunther, Catal. iii, p. 367; Day, Fish. Malab. p. 128; Bleeker, Nandioides, p. 3. 
Bedula Hamiltonii, Gray and Hardw. Il. In. Zool. ii, pl. 88, f. 3 (from H. B. Ms.) 
Mootahree, Mal.: Bodosi and Gossiporah, Ooriah : Vaadhul, Hind.: Septi, Tel.: Latha and Gudtha, Beng. : 

Mussoassah, Punj.: Gad-gud-di and Bad-vaad-li, Assam. 

B. vi, D. 4244, P. 16, V. 1/5, A. 735, C. 15, L. 1. 46-57, L. r, 29°88, L. tr, 53-6/17-20, Vert. 24. 

Length of head 1/3, of pectoral 2/15, of caudal 1/6 to 2/11, height of body 1/3 to 3/10 of the total 
length. Hyes—diameter 1/5 to 1/6 of length of head, rather above 1 diameter from end of snout, and 1 apart. 
The profile over the orbit is rather concave, whilst the abdominal is not so convex as that of the dorsal. Pre- 
maxillaries very protrusible, reaching to one diameter behind the posterior border of the orbit. The posterior 
extremity of the maxilla reaches to some distance behind the eye. Preopercle may be entire, only finely serrated 
at its angle, or serrated along both limbs: the sub- and inter-opercles likewise may be entire, serrated along 
their approximating portions or in their whole extent. Preorbital with some minute. serrations or entire. 
Teeth—in villiform bands in the jaws, in an elongated band, widest at either extremity, on the tongue; ina 
narrow row on the palatines and ina A-shaped band on the vomer, in some cases “intermixed with these in each 
jaw are several sharp teeth of a larger size.” (Ham. Buch. 1. c¢.) Fins—dorsal spines rather strong, their base 

8 
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occupying rather above three-fourths of the length of the fin and are receivable into a groove, interspinous 
membrane deeply emarginate, soft portion of the fin similar to that of the anal and almost square: anal spines 
of moderate strength the central one the longest and equal to two-thirds the length of the rays: caudal cut 
nearly square. Scales—rather smaller on the nape than on the body, some extend over the bases of the dorsal 
and anal rays, an enlarged one at the angle of the ventral fin and another between the two yentrals. Lateral- 
line—interrupted at about the 36th scale. Colowrs—greenish-brown with brassy reflections, vertically marbled 
with three broad patchy bands, and a fourth crosses the free portion of the tail, or occasionally there exists a 
black blotch there, some narrow dark bands radiate from the eye. Narrow bands of spots across the soft 
portions of the dorsal, anal, and the caudal fins. 

In Assam and to the east of Bengal, as already observed (p. 129), the bones of the head are more 
strongly serrated than is usually seen in the other parts of India. 

Bleeker has discriminated between the Nandus marmoratus C. V. of India, and the N. nebulosus, Gray 
and Hardw. which inhabits the islands of the Sound. Of this latter he observes amongst other peculiarities that 
its scales are 88-85, being much fewer in number than in N. marmoratus. In examining 10 specimens of this 
latter I find as follows: k 

Five from Madras and Malabar L. r. £9, £8, 54, 54, 68 T, tr. 54-6/17-20. 
Rive 5, Assam =... 2 Dir) 8) S882) oe) 62) Ih. tr. 53-6/18-19: 

Habitat.—Fresh and brackish waters of India and Burma, attaining at least 7 inches in length. It is 
common in. ditches and inundated fields where it preys on small Cyprinide. It is exceedingly tenacious of life. 

Genus, 4—Pristonepis, Jerdon (1848). 

Catopra, Bleeker (1851) : Paranandus, Day. 

Branchiostegals six: pseudobranchice absent. Hyes lateral. Mouth moderately protractile. Opercle with two 
flat (generally bifid) spines: preopercle and preorbital mostly serrated. Teeth villiform on the jaws and palate, villiforim 
or globular on the vomer, obtusely globular on the base of the tongue, on the roof of the cavity of the mouth (pre- 
sphenoid), and sometimes on the vomer. Anal fin with three or four spines. Scales ctenoid, large, extended on to the 
interbranchial membrane. Lateral-line interrupted. Pyloric appendages two. 

Geographical distribution.—Fresh waters of the plains and hills of India, Burma, Siam and the Malay 
Archipelago: those with villiform teeth in the adult on the vomer would appear to belong to India proper: 
those with globular teeth on that bone to Burma and the Hastwards. 

SYNOPSIS OF SPECIES. 

A. With villiform teeth on vomer (Paranandus). 

1. Pristolepis marginatus, D. 1518, A. #, preorbital, preopercle, sub- and inter-opercles serrated. Wynaad. 
2. Pristolepis Malabaricus, D. ;24,;, A. $. Malabar ghauts descending to the plains. 
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B. With globular teeth on vomer (Catopra). 

3. Pristolepis mandioides, D. 328, A. 3. Burma and to the East as far as the Malay Archipelago. 

A. With villiform teeth on the vomer (Paranandus). 

1. Pristolepis marginatus. 

Jerdon, Madras Journal, Lit. and Sc. 1848, p. 141, and Ann. and Mag. Nat. Hist. 1865, xvi, p. 298; 
’ Day, Fishes of Malabar, p. 131. 

Catopra tetracanthus, Ginther, Proc. Zool. Soc. 1862, p. 192, pl. xxvi, fig. B. 

B. vi, D. 18:48, P. 14, V. 1/5, A. 4, L. rv. $9, L. tr. 33/11. 11-12) 

Length of head 3} to 3%, of caudal 1/5, height of body, 3$ in the total length. Myes—diameter 35 to 33 
of length of head, 1 diameter from end of snout, and 2/3 of a diameter apart. Length of head rather exceeds 
its height. Lower jaw very slightly the longer: premaxillaries reach to opposite the anterior margin of the 
orbit: the maxilla to below the front edge of the eye. Preopercle serrated at its angle and also for a short 
distance along its vertical border: sub- and inter-opercles likewise with some serrations at their approximating 
angles: opercle with two flat spines, the lower of which may be bifid: preorbital sometimes rather strongly 
serrated. Teeth—villiform in the jaws, with an outer rather widely placed row of curved ones: villiform teeth 
on the vomer and palatines, and granular at the root of the tongue and on the roof of the cayity of the 
mouth (pre-sphenoid). #ins—dorsal spines rather strong, increasing in length to the fifth: three last anal 
spines of about the same length: caudal rounded. Scales—two entire and two half rows between the lateral- 
line and the base of the dorsal fin: 13 rows between the base of the ventral and that of the dorsal fin. Lateral- 
line —interrupted opposite the last third of the soft dorsal on the twenty-first scale. Colowrs—as in the next 
species. 
E Habitat.—This form, originally described by Jerdon, was obtained from the “river of Manontoddy, 
flowing into the Cauvery: in the Cotiaddy river in North Malabar, and in the stream that runs near Canote 
in the same district.” I haye obtained one in Malabar 3? inches in length, with the P. Malabaricus. I 

¥ 
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believe it to be rather an elongated variety of the next, but for the present leave them distinct. Dr. Jerdon 
felt so satisfied that the fish he described was the Catopra Malabarica, Ginther, and I obtained so many 
specimens from Malabar, all but one however with merely three anal spines, that I accepted his opinion that a 
misprint had occurred. The two original specimens of tetracanthus are in the British Museum, haying been 
received without any indication of their habitat from the E. I. Museum, it is therefore open to enquiry whether 
they might not be Jerdon’s types. This fish is said to attain a considerably larger size than 4 inches in length. , 

2. Pristolepis Malabaricus, Plate XXXII, fic. 2. 

Catopra Malabarica, Giinther, Ann. and Mag. Nat. Hist. 1864, p. 375; Day, Proc. Zool. Soc. 1865, p. 30. 
Nandus Malabaricus, Day, Fish. Mal. p. 130, pl. viii. 
Chutichi, Mal. 

B. vi, D. =245, P. 14-15, V. 1/5, A. 3, C. 16, L. 1. 25-27, L. r. 22:22, Li. tr. 33/11, Vert. 13/11. 

Length of head 4/13 to 1/4, of pectoral 1/4 to 2/9, of caudal 2/9, height of body 2/5 to 4/9 of the total 
length. Hyes—diameter 2/7 of length of head, 1 diameter from end of snout and also apart. Body compressed, 
a considerable rise to the dorsal fin: head as high as long: jaws equal in front; the premaxillaries reach 
posteriorly to opposite the first third of the orbit; the maxilla reaches to a little behind the front edge of the 
eye. Preopercle with its vertical limb roughened, in some cases serrated, most strongly so at its angle: sub- 
and inter-opercles with some fine serrations at their approximating portions. Opercle with two sharp flat 
spines which are generally bifid: preorbital entire. Yeeth—villiform in the jaws, with the outer row somewhat 
enlarged, some specimens have merely two or four teeth enlarged in the lower jaw, and standing rather in front 
of the remainder: vomer and palatines with small villiform teeth; the presphenoid has small teeth, all but the 
outer row of which have rounded crowns, and there are some of the same description at the root of the tongue 
on the epi- and cérato-hyals, those on the cerato-hyal having rounded crowns, the outer row being somewhat 
smallest and pointed, they do not extend so far forwards as in the P. nandioides, neither are the middle ones so 
large : villiform teeth on both superior and inferior pharyngeals. F'ims—dorsal spines rather stout, shorter than 
the rays, increasing in length to the third and haying a groove for their reception along their base, interspinous 
membrane somewhat deeply emarginate: second anal spine thickest but not quite so long as the third, a groove 
along their base: caudal rounded. Lateral-line—interrupted, ceasing opposite the fourth ray on the twenty- 
first scale, commencing again in the centre of the side below the last ray, there are two entire and two half rows 
between the lateral-line and base of the dorsal fin, and 13 between the ventral and base of the dorsal. 
Colours—rifle-green with purplish reflections, fins with lighter edges: caudal with a white outer margin. In 
some specimens the fish is vertically banded. 

Habitat.—Ghauts of Western India, where it seems to prefer clear and rapid streams, attaining at least 
6 inches in length. 

B. With globular teeth on the vomer (Catopra). 

3. Pristolepis fasciatus, Plate XXXII, fig. 3. 

Catopra fasciata, Bleeker, Borneo, p. 65, and Nandioides, p. 7, fig. 2; Giinther, Catal. iii, p. 368. 
Catopra nandioides. Bleeker, Sclerop. &c. 1851, p. 172; Gtinther, Catal. iii, p. 368; Day, Proc. Zool. Soe. 

1869, p, 615. 
Catopra Siamensis, Ginther, Proc. Zool. Soc. 1862, p. 191, pl. xxvi, fig. A. 

B. vi, D. 3248, P. 15, V. 1/5, A. 3, C. 14, L. 1. 26-28, L. vr. $9, L. tr. 43/12, Cac. pyl. 2. 

Length of head from 4/15 to 4/15, of pectoral 1/5, height of body 2} to 23 in the total length. Hyes— 
diameter nearly 1/4 of length of head, 1 diameter from end of snout, and 14 apart. Head as high as long. 
Snout in the adult convex; body oblung, compressed, the dorsal profile rising considerably to the base of the 
dorsal fin. The maxilla reaches to below the first third of the orbit. Preorbital and preopercle rather strongly 
serrated ; fine serrations, which may be absent, on the contiguous portions of the sub- and inter-opercles: two 
sharp flat spines on the opercle, mostly bifid, and the lower the larger. Teeth—villiform in jaws and palatines, 
globular on vomer, base of tongue and roof of the cavity of the mouth, at the base of the tongue they extend 
forward nearly to its anterior extremity. Im the young, C. Stamensis, the vomerine teeth are not quite 
so blunted as they become in the adult. %ims—dorsal spines strong, interspinous membrane deeply 
emarginate, central rays the longest: second anal spine the strongest but not so long as the third: caudal 
rounded. Lateral-line—interrupted opposite the posterior end of the dorsal fin, being continued on the 
third row of scales below it. Air-vessel—large. Scales—four entire rows between the lateral-line and base of 
the dorsal fin, and 16 or 17 between the bases of the ventral and dorsal. Ccecal appendages—two. Colours— 
dull greenish, haying a deep black spot in the axilla and over the upper part of the base of the pectoral fin, 
which otherwise is yellow: the other fins slate coloured. 

Four specimens were procured in Burma varying from 4,8; to 8 inches in length. A small one from 
Prome had only 12 dorsal spines, but otherwise no difference was perceptible. Two from Sittang had each 
13 spines: the immature is banded. I have likewise a specimen 3} inches long from Siam, collected by Dr. y. 
Mertens, its opercular spines are not bifurcated. 
} Huabitat.— Fresh-waters of Burma, Siam, and the Malay Archipelago. 
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Faminry, V—SPARIDA, Cur. 

Squamipinnes, pt. Cuv.: Cheetodontide, pt. Richards, 

Branchiostegals from five to seven: pseudobranchie well developed. Body oblong and compressed. 
Eyes of moderate size, lateral. Mouth in front of snout, having a lateral cleft. Bones of the head with a 
rudimentary muciferous system. No teeth on the palate (except in Genus Pimelepterus): more or less broad 
and cutting or conical teeth in front of the jaws, or a lateral series of molars, or both conjoined. A single 
dorsal fin formed by a spinous and soft portion, their bases being of nearly equal extent; anal with three 
spines: lower pectoral rays generally branched, but not so in some genera: ventrals thoracic, with one spine 
and five rays. Lateral-line continuous, not extending on to the caudal fin. Scales cycloid or minutely ctenoid. 

Geographical distribution.—Seas of temperate and tropical regions, some entering fresh waters. 

SYNOPSIS OF GENERA. 

First group—Cantharina. 

Broad cutting teeth in front of the jaws: no molars: palate edentulous. Lower pectoral rays branched. 

1. Crenidens. One or more rows of broad cutting teeth and with a posterior band of granular ones: no 
pointed lateral tooth. Scales on cheeks and opercles, none on the vertical fins. 

Second group—Sargina, 

Cutting teeth in front of jaws: no molars. Lower pectoral rays simple. 

2. Sargus. Molar teeth in several rows along the sides of the jaws. 

Third group—Pagrina. 

Cutting teeth in front of the jaws and molars along the sides. 

3. Lethrinus. No scales on the cheeks. 
4. Spherodon. Scales on cheeks. Canine teeth and a single row of molars. 
5. Pagrus. Scales on cheeks. Canine teeth, two rows of molars in the upper jaw. 
6. Chrysophrys. Scales on cheeks. Canine teeth, three or more rows of molars in the upper jaw. 

Fourth group—Pimelepterina.* 

Cutting teeth in front of the jaws, and teeth on the palate. 

Pimelepterus, as defined above. 

First group—Cantharina. 

Broad cutting teeth in front of the jaws: no molars: palate edentulous. “ower pectoral rays branched. 

Genus, 1—Crentpens, Ow. and Val. 

Branchiostegals five: pseudobranchice. One or two rows of broad teeth 7n both jaws, with their cutting edges 
crenulated: a band of granular teeth posteriorly but no pointed lateral ones - neither molars nor vomerine teeth. A 

single dorsal with eleven spines which can be received into a groove: three anal spines : lower pectoral rays branched. 

Scales ctenoid, of moderate size, covering cheeks and opercles, but not the vertical fins. Atr-vessel simple. Pyloric 
appendages in small numbers. 

Geographical distribution.—Red Sea, coasts of Africa, seas of India to the Malay Archipelago and beyond. 

SYNOPSIS OF SPECIES. 
1. Crenidens Indicus, D. 4932, A. 55s, L. 1. 53-57, L. tr. 7/13, Cree. pyl. 5. Dorsal spines very strong. 

Greyish, fins black. Red Sea and seas of India. 
2. Crenidens Forskiilii, D. 44, A. 5%, L. 1. 52-54, L. tr. 5/15, Cec. pyl. 3. Dorsal spines comparatively 

weak. Silvery, fins grey. Red Sea and seas of India. 

1. Crenidens Indicus, Plate XXXII, fig. 4. 

Day, Report on the Sea Fish and Fisheries of India, Nov. 15th, 1873, p. clxxxvi, No. 184. 
? Crenidens Forskilvi, Kner, Novara Fische, p. 74. 

* Klunzinger, in his elaborate paper on the Fishes of the Red Sea, considers this group as distinct from the Sparide. 
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Crenidens macracanthus, Giinther, Ann. and Mag. Nat. Hist. Nov. 1874, p. 368. 
Keen-see, Belooch.: Oolan, Tam. 

B. y, D. +922, P. 15, V. 1/5, A. a58q, C. 17, L. 1. 53-55, L. tr. 7/18, Cee. pyl. 5. 

Length of head 1/4 to 2/9, of caudal about 1/5, height of body 4/11 to 1/4 of the total length. Hyes— 
diameter 2/7 to 1/3 of length of head, 1 to 13 diameters from end of snout, and 1 apart. Form of body oval 
and compressed : a slight swelling above the eyes. The maxilla reaches to below the front edge of the orbit. 
Preorbital broad, scaleless, occasionally notched on its lower margin to receive the extremity of the maxilla. 
Opercle with a soft point. eeth—a compressed row in the front of either jaw, eight in the upper, each bemg 
lobed at the sides, behind this row are three more of the same character but smaller in size and more in number ; 
in large specimens there may be some with rounded crowns in the inner row: in the mandible there are ten in 
the front row smaller in size than those in the upper jaw each having about five notches, behind these are two 
or three rows as in the upper jaw. /ms—dorsal spines strong, the fourth which is the longest, equalling 2/5 
to 1/3 in the height of the body, they are alternately wider on one side. Pectoral extending to above the base 
of the anal: second anal spine strong and nearly or quite as long as the fourth of the dorsal, the third which 
is weaker, is of about equal length: caudal emarginate. Scales—two or three rows on the cheeks, 65 or 5 
entire and 2 half rows between the lateral-line and sixth dorsal spine, 17 rows between snout and base of dorsal 
fin, and 9 or 10 between base of ventral and lateral-line. Colowrs—greyish-silvery, the scales on the head and 
anterior portion of the body with black edges, dark lines along the rows on the body: dorsal and anal fins 
black except the last anal ray which is white: pectoral yellow, with its base orange, and a black spot in axilla: 
outer two-thirds of ventral black, the rest bluish-white: caudal dark grey with a black edge. 

Habitat.—Very common along the Sind coast and not rare at Madras: attaining at least 12 inches in 
length. Also found at Suez. The specimen figured is from Sind and 10 inches long. 

2. Crenidens Forskilii. 
' Sparus crenidens, Forsk. Desc. Anim. p. xv, No. 19. 
Crenidens Forskalit, Cuy. and Val. vi, p. 377, pl. 162 quater; Riippell, N. W. Fische, p. 120; Peters, 

Wieg. Arch. 1855, p. 243; Giinther, Catal. i, p. 424. 

B. v, D. 4, P. 15, V. 1/5, A. 584, C. 17, L. 1. 52, L. tr. 5/15, Cee. pyl. 3. 

Length of head 43 to 42, of caudal 4/21 to 1/5, height of body 2 of the total length. Hyes—diameter 
2/7 of length of head, 1 diameter from end of snout, and also apart. A swelling over the anterior-superior 
angle of the eye. The maxilla reaches to below the anterior nostril. Preorbital two-thirds as high as the orbit 
is wide. eeth—in a compressed row in front of either jaw as in the last species (C. Indicus), but with ten in 
the anterior row in the upper and twelve in the lower jaw. F%ins—dorsal spines rather weak, with the fourth 
slightly the longest, and rather less than half the length of the head: pectoral much longer than the head, but 
not reaching to above the anal spines, which latter are weak, the third being equal to two-thirds of the length 
of the fourth dorsal spine, and not quite so strong as the second: caudal forked. Scales—11 or 12 rows between 
the base of the ventral fin and the lateral-line, and 53 or four entire and two half rows between the lateral-line 
and base of the sixth dorsal spine. Colowrs—silvery, the vertical fin being rather darker than the body. 

Habitat—Red Sea, seas of India, Sind, and the coast of Mozambique. 

Second group—Sargina. 

Cutting teeth in front of jaws: no molars. Lower pectoral rays branched. 

Genus, 2—Sarcus, (Klein), Cw. 

Branchiostegals five or siw: pseudobranchic. Opercle either unarmed or with a blunt point. A single row of 
cutting teeth in the front part of the jaws, and several lateral rows of rounded molars. A single dorsal with from ten 
to thirteen spines receivable into a groove along its base: anal with three. Scales finely ctenoid, of moderate size, 
covering the cheeks. Air-vessel sometimes notched anteriorly and posteriorly. Pyloric appendages few. 

Geographical distribution.—This genus has a wide range, being found in the Mediterranean, Atlantic, and 
the Western shores of India. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

Sargus noct. D. +225, A. 8;, L. 1. 62-68, L. tr. 6/16. Hight flattened and compressed incisors in either 
jaw. A black spot on the lateral-line on either side of the tail. Red Sea, Beloochistan and Sind. 

1. Sargus noct. Plate XXXII, fig. 5. 

(Ehren.) Cuy. and Val. vi, p. 51: Riippell, N. W. Fische, p. 110; Giinther, Catal. 1, p. 444; Klunz. 
Verh. z. b. Ges. Wien, 1870, p. 81. 

Keen-see, Belooch. 

B. vi, D. =345, P. 15, V. 1/5, A. 38, C. 17, L. 1. 62-68, L. tr. 7-8/16, Ceec. pyl. 8 (5), Vert. 10/13. 

Length of head 1/4 to 2/9, of caudal 1/5, height of body 3/10 of the total length. Hyes—diameter 
1/3 to 1/4 of the length of head, 1} to 1} diameters from end of snout, and also apart. Dorsal and abdominal 
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profiles about equally convex. The maxilla reaches to below the front edge of the orbit: snout compressed, lips 
rather thick. ‘The height of the preorbital equals two-thirds of the diameter of the orbit, preopercle and 
preorbital entire: opercle with a blunt point. eeth—eight broad, compressed, rather forward y directed 

incisors in either jaw, also three rows of rounded molars. ’ins—dorsal spines of moderate strength, increasing 
in length to the fourth, which equals about half of that of the head, the rays much lower than the spines. 
Pectoral as long as the head; ventral does not reach the anus : second anal spine strongest and longest, equalling 
the length of the snout: caudal forked, the upper lobe usually the longer. Scales—tfive rows between the eye 
and the angle of the preopercle. Colowrs—greyish-silvery, fine dots on the scales, forming lines along the centre 
of each row, and a darkish spot at the base of the pectoral: a black blotch with a silvery lower border (lost in the 
adult) on the lateral-line between the end of the dorsal fin and the base of the caudal. /'ims—hblackish, except 
the pectoral, which is flesh-coloured, and the caudal which has an orange tinge. Hyes golden. Young with 
narrow vertical brown lines on the body. 

Habitat.—Red Sea, very common at Suez, to the coast of Sind, attaining at least 12 inches in length. 

Third group—Pagrina. 

Cutting teeth in front of the jaws and molars along the sides. 

Genus, 3— Lerurinus, Cw. 

Branchiostegals six: pseudobranchie. Villiform teeth in the anterior portion of the jaws, having canines in 
front of them: lateral teeth in a single row and either conical or with rounded crowns: none on the palate or tongue. 
Dorsal fin single, receivable into a sheath at its base, and having ten spines and nine rays: anal with three spines. 
Scales of moderate size, none on the cheeks. Air-vessel generally notched posteriorly and having short lateral processes. 
Pyloric appendages few. 

Bleeker in his revision of the fishes of this genus offers some excellent remarks. The Lethrini have the 
same number of spines and rays, whilst the number of pierced scales along the lateral-line only varies between 
about 45 and 50, and the scaling of the head is the same in all. One would imagine that specific characters might 
be found in the length of the snout, in the comparative height of the preorbital, and in the form of the posterior 
teeth in the jaws, but these characters have merely a relative value, because the snout becomes more elongated 
as age advances, the height of the preorbital increases, and the rounded molars in the adult are occasionally the 
remains of what were conical and pointed teeth in the young. The same variations are seen as to colours, the 
black lateral blotch present in the young disappears in some species as age advances, in fact the vivid colours of 
immature become more sober and uniform as age increases. The best characteristics are found in the number 
of rows of scales between the lateral-line and the dorsal fin, in the form of the profile: in the relative heights of 
the body and head, and in the strength and length of the dorsal and anal spines. 

Geographical distribution.—Red Sea, Hast coast of Africa, seas of India, to the Malay Archipelago and 
beyond. 

SYNOPSIS OF SPECIES. 

A. With the lateral teeth conical. 

1. Lethrinus rostratus, D. +9, A. 3, L. tr. 6/16. Height of body 1/4 of the total length: eyes 2 to 23 
diameters from end of snout. Fourth dorsal spine longest. Olive-brown, with dark bands on the head, and 
generally a dark blotch between the pectoral fin and lateral-line. Red Sea, seas of India to the Malay Archi- 
pelago and beyond. 

B. With some or all of the lateral teeth molarform. 

2. Lethrinus cinereus, D. +9, A. 3, L. tr. 6/17. Head slightly longer than high. A quadrangular blotch 
between the pectoral fin and the lateral-line. Seas of India. 

3. Lethrinus karwa, D. +2, A. 3, L. tr. 6/17. Head rather higher than long. A blue spot on each scale, 
a blood red edge to opercle. Seas of India. 

4. Lethrinus nebulosus, D. 32, A. 2, L. tr. 6/16. Head rather longer than high: eyes 2} diameters from 
end of snout. Bands of blue and yellow spots. Red Sea and Indian Ocean. 

5. Lethrinus opercularis, D. #2, A. 2, L. tr. 6/16. Colours as in karwa. Seas of India. 
6. Lethrinus ornatus, D. 12, A. 3, L. tr. 6/15. Head as high as long. Eyes 1 diameters-from end of 

snout. Several longitudinal bands and a violet one across the base of the pectoral fin. Andamans to the Malay 
Archipelago. 

P Lethrinus ramak, D. 3, A. 2, L. tr. 6/14. Head longer than high. Eyes 2 diameters from end of 
snout. Olive, with yellowish bands and a violet spot in the axilla. Red Sea and Ceylon. 

8. Lethrinus harak, D. +9, A. 3, L. tr. 53/15. Hyes 2 diameters from end of snout. Head as high as 
long. An oblong black blotch below the lateral-line opposite the middle of the pectoral fin. Red Sea and seas 
of India. 

A. With the lateral teeth conical. 

1. Lethrinus rostratus, Plate XX XIII, fig. 1. 

(Kuhl. and y. Hass.) Cuv. and Val. vi, p. 296; Bleeker, Verh. Bat. Gen. xxiii, Spar. p. 13 and Reéyvis. 
Leth. p. 26; Giinther, Catal. i, p. 454. ua 
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Lethrinus longirostris, Playfair, Fish. Zanz. p. 44, pl. vii, fig. 2. 

B. vi, D. 39, P. 13, V. 1/5, A. 2, C. 19, L. 1. 48-50, L. tr. 6/16, Cee. pyl. 3. 

Length of head 3/11, of caudal 1/5, height of body 1/4 of the total length. Wyes—diameter 1/5 of 
length of head, 23 diameters from end of snout, and 1; apart. Interorbital space nearly flat: snout pointed 
and compressed. Length of head 1/4 more than its height. The maxilla reaches to nearly below the front 
nostril. Yeeth—three rather small curved canines in front of the upper jaw, and a small one on either side of the 
symphysis of the lower jaw: from 18 to 20 compressed, conical, and pointed teeth along either ramus of the lower 
jaw, and about 15 similar ones in the upper, the most posterior of these last being occasionally a little rounded. 
Fins—dorsal spines rather weak, increasing in length to the fourth which equals one third of the height of the 
body or the postorbital length of the head, but is not quite so long as the rays: pectoral as long as the head, 
exclusive of its postorbital portion: ventral almost reaches the anal spines, the third of which is considerably 
longer than the second: caudal emargimate. Scales—four entire and 2 half rows between the lateral-line and 
base of sixth dorsal spine. Colowrs—olive-brown lightest on the abdomen. Head, more especially superiorly, 
having a tinge of purple: a dark brown blotch behind the posterior superior angle of the eye: three narrow 
dark bands pass from the anterior edge of the eye to the upper jaw: a fourth along the inferior and hind edge 
of the eye: an oblique one commences on the opercle and crosses to the angle of the mouth becoming very faint 
in its last portion: a large blotch on the opercle. Inside of mouth orange. The centre of each scale having a 
blue spot, darkest externally : about eight faint vertical bands descend from the back towards the middle of the 
body, and usually a dark blotch is apparent between the pectoral fin and the lateral-lne. A black spot at the 
base of each dorsal ray and the fin lightly banded: ventrals slate-coloured: some indistinct vertical bands on 
the caudal. 

L. korely, C. V. vi, p. 292, is said to be closely allied and very similar to L. frenatus, C. V., the first has 
the teeth larger and more rounded, and only two streaks between the end of the mouth and the eye. Its back 
is vinous brown, abdomen white and the dorsal spotted with red. The eye in the latter is only 1/3 the length 
of the head, rather above 1 diameter from the end of snout, and nearly 1 apart: the height of the body is 
about 1/3 of the total length, but the specimen is only about 43 inches in length. 

The specimen figured was captured at Bombay and is 12 inches long. 
Habitat—Red Sea, through those of India to the Malay Archipelago and beyond. 

B. With some or all the lateral teeth molarform. 

2. Lethrinus cinereus. 
Cuy. and Val. vi, p. 293. 
? Lethrinus maculatus, Cuy. and Val. vi, p. 292. 

B. vi, D. 32, P. 13, V. 1/5, A. 8, C. 17, L. 1. 47-48, L. tr. 6/17. 
Length of head 3/11, of caudal 3/17, height of body 1/3 to 4/13 of the total length. Hyes—diameter 2/7 to 

1/4 of length of head, 15 diameters from end of snout, and nearly 1 apart. Interorbital space nearly flat. The 
height of the head nearly equals its length. The maxilla, 1/3 the length of the head, reaches to beneath the front 
nostril. Opercle with two points separated by a shallow emargination, the lower being the larger. Teeth—four small 
curved canines in the upper and six in the lower jaw, the lateral teeth conical and somewhat irregular in size, 
especially in the lower jaw, the posterior ones of which have rounded crowns. Fins—dorsal spines of moderate 
strength, increasing in length to the fourth and fifth which equal about 1/3 of the height of the body. Pectoral 
nearly as long as the head: ventral reaches the vent : second and third anal spines of moderate strength, of about 
equal length and as high as the third of the dorsal fin, highest anal ray not equal to the length of the base of 
the rays: caudal forked, lobes pointed. Free portion of the tail as high or higher at its commencement as it is 
long. Scales—5 entire and 2 half rows between the lateral-line and the base of the dorsal fn. Colowrs—of an 
olive brown, having a quadrangular black blotch between the pectoral fin and the lateral-line: famt vertical 
bands on the body which are more or less broken up: numerous white or blue spots on the scales in the upper 
half of the first two-thirds of the body: dorsal fin with brown spots and a red outer margin: pectoral pinkish : 
ventral slate-coloured : anal similar to the second dorsal: caudal with 3 faint brown vertical bands most distinct 
in the young. 

Habitat—Seas of India, to the Malay Archipelago and beyond: my longest specimen is 9 inches and 
from Madras. 

8. Lethrinus karwa, Plate XX XIII, fie. 2. 

Sparus karwa, Russell, i, p. 71, pl. 89. 
Lethrinus karwa, Cuy. and Val. vi, p. 311; Day, Proc. Zool. Soc. 1867, p. 558. 
? Sparus korely, Cuy. and Val. vi, p. 292. 
Karwa, Tel. 

B. vi, D. +2, P. 13, V. 1/5, A. 2, ©. 17, L. 1. 48, Li. tr. 6/17. 

Length of head 2/7 to 32, of caudal 1/6, height of body 2/7 of the total length. Hyes—diameter in the 
adult at 15 inches 1/4 to 4¢ of length of head, 24 diameters from end of snout, and 1 apart. Head rather 
higher than long. Interorbital space nearly flat: the maxilla (2? in the length of the head) reaches to below 
the front nostril. Preopercle yery oblique in adults: opercle with two blunt points separated by a somewhat 
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deep emargination. eeth—four large and strong canines in either upper jaw, and the same number in the 
lower, the outer of which are the largest, in the adult all the lateral row of teeth in the upper jaw with rounded 
crowns, increasing in size to the last but two; im the lower jaw the first five of the teeth are more or less conical 
and rounded, whilst those behind have rounded crowns widest transversely except the last two. In younger 
specimens the posterior teeth are not so rounded. Wins—dorsal spines of moderate strength increasing in 

length to the third, which equals rather more than 13 diameters of the orbit in height and scarcely so long as 
the longest ray, it is longer than the fourth. Pectoral nearly as long as the head: ventral reaches the vent: 
second anal spine rather strongest but not so long as the third, which equals the length of the second of the 
dorsal fin, and is nearly as high as the rays, the longest of which does not equal that of the base of the soft 
portion of the fin: ‘caudal emarginate. Scales—5> or 4 entire and 2 half rows between the lateral-line and the 
base of the spinous dorsal fin. Colowrs—olivaceous-brown becoming lighter on the abdomen, the centre of each 
scale having a cobalt-blue spot forming longitudinal lines in the direction of the rows of scales, in some 
specimens there are intermediate yellow bands? inside of mouth orange: pectoral flesh-coloured, base of its 
second ray bright blue: dorsal, caudal and anal slate-coloured, margined with orange, and haying a line of spots 
along the centre of the rays; ventral externally slate-coloured. In most adult specimens a faint quadrangular 
spot is seen between the lateral-line and the middle of the pectoral fin and indistinct vertical bands. In some 
the edge of the opercle, sub-opercle and branchiostegous rays is of a blood-red colour, but this colour is 
likewise seen in some specimens of L. nebulosus. 

Habitat—Red Sea, seas of India: the specimen figured was captured at Madras in June, 1867, and is 
16 inches in length. 

4, Lethrinus nebulosus, Plate XXXIII, fig. 4. 

Scicena nebulosa, Forsk. p. 52. 
Lethrinus nebulosus, Cuy. and Val. vi, p. 284; Riipp. N. W. Fische, p. 118; Giinther, Catal. i, p. 460; 

Klunz. Fische d. Roth. Meer. Verh. z. b. Ges. Wien, 1870, p. 86. 

B. vi, D. 19, P. 13, V. 1/5, A. 3, C. 17, L. 1. 46-48, L. tr. 6/16. 

Length of head 3/11 to 2/7, of caudal 1/6 to 2/11, height of body 3/11 to 2/7 of the total length. Hyes— 
diameter 1/4 to 2/9 of length of head, 2 to 24 diameters from end of snout, and l apart. Height of the head 
rather less than its length. Interorbital space nearly flat, dorsal profile not much elevated. The maxilla, 
23 in the length of the head, reaches to beneath the front nostril. Numerous fine open pores on the lower 
surface of the mandibles, and even on to the cheeks in the adult. Preopercle moderately oblique: opercle with 
two blunt points, separated by a shallow emargination. 'eeth—four rather small canines in the front of either 
jaw, the first three of the lateral teeth in the upper jaw rather conical, the remainder with globular crowns, not 
wider transversely than in their antero-posterior diameter: the first six or seven lateral teeth in the lower jaw 
rather conical, the remainder with globular crowns and rather larger than in the upper jaw. Fins—dorsal 
spines of moderate strength, increasing in length to the fourth which equals rather more than 12 diameters of 
orbit in height, and is about equal to the longest ray. Pectoral nearly as long as the head: ventral reaches the 
anus: second anal spine nearly one-fourth shorter than the third which is nearly as long as the third of the 
dorsal fin, and as high as the anal rays, the highest of which last equals the length of the bases of the rays: 
caudal forked, lobes pointed. Scales—the row containing the lateral-line rather smaller than the one above or 
below it: five entire and two half rows between the lateral-line and base of the dorsal fin. Free portion of the 
tail about as long as high at its base. Colowrs—a blue, black-edged band passes from the eye to the posterior 
nostril, a second to the angle of the mouth: another blue line exists below the eye: preopercle spotted with 
blue. Inside of the mouth orange: opercular membrane yellow, sometimes blood-red. Body olivaceous, 
becoming lighter on the abdomen: scales orange along their centres, and every other row spotted with blue at 
its base : in some specimens faint vertical bands are perceptible, and a darkish blotch between the pectoral fin 
and the lateral-line, whilst the rows of scales below the pectoral have a narrow dark line along their centres. A 
large specimen had a cobalt blue band over the last half of the eye, whilst the last row of occipital scales was of 
the same colour: upper surface of the head tinged with blue. Dorsal, caudal and anal slate-coloured, the 
dorsal edged with reddish, and haying two rows of blue spots: faint lines along the soft dorsal and anal, the 
caudal with narrow blue transverse bars : upper pectoral ray blue in its basal half. 

The specimen figured was captured at Aden: my longest specimen is from Sind, and 163 inches in 
length. 

Lethrinus centurio,* C.V. has the height of the body about 1/3 of the total length. Hyes—in the 
commencement of the last half of the head, 2+ diameters from end of snout, and 1} apart. Height of head 
1/4 more than its length. 

Habitat.—Red Sea and the seas of India: very common at Madras. 

5. Lethrinus opercularis. 

Cuy. and Val. vi, p. 289: Bleeker, Verh. Bat. Gen. xxiii, Spar. p. 14, Révis. Leth. p. 20; Ginther, 
Catal. i, p. 463. 

? Lethrinus geniguttatus, Cuv. and Val. vi, p. 304. 

* Lethrinus centurio, C.V. vi, p. 301 ; Peters, Wieg. Arch. 1855, p. 243. 
Lethrinus esculentus, C.V. vi, pl. 158. : 
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Length of head 2/7, of caudal 2/11, height of body 2/7 of the total length. Byes —diameter 1/4 of length 
of head, 1 diameters from the end of snout, and 1 apart. Teeth—as in L. nebulosus. Fins—as in L. nebulosus, 
except that the second anal spine is nearly as long as the third, equals oné diameter of the eye in length, and 
1s not quite so long as the second in the dorsal fin. Colowrs—as in karwa. 

Habitat. Seas of India and ? Malay Archipelago. 

6. Lethrinus ornatus. 

Cuy. and Val. vi, p. 231; Bleeker, Révis. Lethr. p. 18. 
Lethrinus erythrurus, Cuv. and Val. vi, p. 293 (young). 
Lethrinus zanthotenia, Bleeker, Sclerop. 1851, 1, p. 176; Giinther, Catal. i, p. 461. 

B. vi, D. 12, P. 13, V. 1/5, A. 3, C. 17, L. 1. 48, L. tr. 6/15. 
Length of head 4/15, of caudal nearly 1/5, height of body nearly 1/3 (4/18) of the total length ina 

specimen 7 inches long. Hyes—diameter 2/7 of length of head, 13 diameters from end of snout, and nearly 1 apart. 
Interorbital space nearly flat: dorsal profile somewhat elevated. Height of head equals its length. The 
maxilla is nearly 1/3 the length of the head, and reaches to almost below the front edge of the orbit. Preopercle 
scarcely oblique: opercle with two blunt points, separated by a very shallow emargination. eeth—four conical 
canines in either jaw, the first five lateral teeth in the upper jaw conical and pointed, the remainder with 
globular crowns: the first five in the lower jaw similar to those in the upper but smaller, the posterior ones of 
moderate or rather small size and with rounded crowns. ins—dorsal spines of moderate strength, increasing 
in length to the fourth which is the highest, as long as the longest ray, and equal to about 1/3 of the height of the 
body below it. Pectoral almost as long as the head: ventral reaches the anus: second anal spine rather stronger 
but shorter than the third which equals the length of the third of the dorsal fin, and is nearly as high as the 
rays, the height of which equals the length of the base of the soft portion of the fin: caudal forked. Scales— 
the row containing the lateral-line is much smaller than that above or below it. Colowrs—greenish-olive, 
with from six to seven yellow horizontal bands: the opercular membrane red, caudal edged with red. A violet 
band across the base of the pectoral fin. 

Young specimens have the dorsal and anal edged with reddish, and irregular blackish blotches about the 
body, the largest, which is somewhat quadrangular, being above the middle of the base of the pectoral fin. 

Habitat— Andamans to the Malay Archipelago. 

7. Lethrinus ramak. 
Scicna ramak, FVorsk. p. 52. 
Lethrinus ramak, Riipp. N. W. Fische, p. 117, t. 28, f. 3; Giimther, Catal. i, p. 459; Klunz. Fische d. 

Roth. Meer, Verh. z. b. Ges. in Wien, 1870, p. 752 
Lethrinus fasciatus, Cuv. and Val. vi, p. 290. 
? Lethrinus Hhrenbergii, Cuv. and Val. vi, p. 312. 
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Length of head 33, of caudal 1/5 to 53, height of body 3} in the total length. Hyes—diameter 1/4 to 4¢ 
in the length of head, 2 diameters from end of snout, and 1} apart. Interorbital space slightly convex from 
side to side. Height of head a little less than its length. The length of the maxilla is 25 in that of the head, 
it reaches to beneath the posterior nostril. Fine pores visible over most of the scaleless portion of the head. 
Teeth—canines rather small, the lateral row in the jaws are first compressed and pointed, the posterior 6 or 8 
being rounded, the first few of which are largest and most obtuse. Hins—dorsal spines of moderate strength, 
increasing in length to the third and fourth, which equal one-third of the height of the body, but are not qrite 
so long as the last rays. Pectoral nearly as long as the head: ventral reaches the anus. Second anal spine 
strongest but not so long as the third which equals the second in the dorsal fin: the longest ray not quite equal 
to the extent of the base of the soft portion: caudal forked. Scales—54 or 4 entire and 2 half rows between 
the lateral-line and the base of the spinous dorsal. Free portion of the tail as high at its base as it is long. 
Colours—olive, with yellow longitudinal bands, a small violet spot in the axilla. 

The canines in front of the jaws in Cuv. and Val.’s specimens are rather larger than described above, 
whilst a brown spot exists below the lateral-line above the first third of the pectoral fin. 

Habitat—Red Sea and Ceylon. 

8. Lethrinus harak, Plate XX XIII, fic. 3. 

Sciena harak, Forsk. p. 52. 
Lethrinus harak, Ritpp. N. W. Fische, p. 116, t. 29, f. 3; Bleeker, Spar. p. 15 and Révis. Lethr. p. 21; 

Ginther, Catal. 1, p. 458; P Kner, Novara Fische, p. 81; ? Klunz. Fisch. R. M. Verh. z. b. Ges. Wien, 1870, 
p- 759. 

Lethrinus rhodopterus, Bleeker, Singapore, p. 65. 
? Lethrinus Amboinensis, Kner, Novara Fische, p. 80 (not Bleeker). 
¢ Lethrinus Banhamensis, Garrett’s Fische d. Sudsee, t. xlvii.* 

* Dr. Giinther’s description has not yet been published, it appears, from the figure, as if the species had only 43 rows of 
scales between the lateral-line and the base of the 6th dorsal spine, thus agreeing with Klunzinger’s description. 

x 
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Po-tang-dah, Andam. 

B. vi, D. 49, P. 12, V. 1/5, A. 3, C. 17, L. 1. 46-47, L. tr. 53/15, Cee. pyl. 3. 
ES) 

Length of head 3/11, of caudal 2/11, height of body 2/7 of the total length. Hyes—diameter 3; to 1/4 
in length of head, rather above 2 diameters from end of snout, and 1 apart. Height of head nearly equals its 
length. Snout rather elongated and pointed, having a slight swelling above the anterior superior edge of the 
eye. The maxilla reaches to below the front nostril. ‘Teeth—canines in front of the villiform bands in both 
jaws, and of moderate size; the first four in the lateral row conically obtuse, whilst the hind ones are large and 
rounded. ims—dorsal spines weak, increasing in length to the fourth which equals one-third of that of the 
body below it, or 24 in the length of the head, and is ‘about equal to the length of the rays. Pectoral about 
equal in length to the head: ventral just reaches the anal spines, which are of moderate strength, the third 
being slightly the longest: caudal forked. The height of the free portion of the tail at its commencement 
equals its length. Scales—from 53 to 4 entire and 2 half rows between the lateral-line and the sixth dorsal 
spine. Colowrs—greenish-olive, with an oblong blackish blotch below the lateral-line opposite the middle of 
the dorsal fin. 

Klunzinger gives only 42 rows of scales above the lateral-line; if such is not a typographical error his 
fish cannot be this species. 

Habitat —Red Sea, through those of India to the Malay Archipelago. 

Genus, 4—Srumrovon, Rupp. 

Chrysophrys, sp. Cuy. and Val.: Pagrus, sp. Bleeker. 

Branchiostegals siv: pseudobranchice. Jaws with conical canines anteriorly and a single row of molars 
laterally. A single dorsal fin with ten spines, receivable into a groove at their base: three anal spines. Scales of 
moderate size extending on to the cheeks. Pyloric appendages few. 

Geographical distribution—Red Sea, throughout those of India to the Malay Archipelago. 

SYNOPSIS OF INDIVIDUAL SPECIES, 

1. Spheerodon heterodon, D. 19, A. 8, L. 1. 44-48. Rose-coloured, base of pectoral violet. Ceylon and 
Malay Archipelago. 

i Spherodon heterodon. 

Pagrus heterodon, Bleecker, Gilolo, p. 54. 
Spherodon heterodon, Ginther, Catal. i, p. 465. 

B. vi, D. +8, P. 15, V. 1/5, A. 8, C. 17, L. 1. 44-48, L. tr. 5/14. 10? 

Length of head 1/4, of caudal 1/4 in the young to 2/9 in the adult, height of body 2/7 of the total length. 
Ih yes—diameter 3/7 to 1/3 of length of head, 2/3 to 1 diameter from end of snout, and | diameter apart. A 
swelling over the anterior superior edge of the orbit. The maxilla reaches to below the first third of the orbit. 
Teeth—g eneric, the molars very broad. Fins—dorsal spines increasing in length to the third and fourth, from 
whence “they continue about the same length : pectoral extends to above the anal: caudal deeply forked and 
elongated in the young. Colowrs—rosy, scales with darker edges: base of pectoral violet. 

Habitat.—Ceylon and Malay Archipelago. 

Genus, 5—Pacrus, Cw. 
Argyrops, Swains. : 

Branchiostegals six: pseudobranchie. Jaws with an anterior row of conical canines, and laterally two or 
even a rudimentary third row of rounded molars. A single dorsal fin with from eleven to twelve, sometimes elongated, 
spines, receivable into a groove at their base: anal with three. Scales of moderate size, extending on to the cheelis: 
Air-vessel simple. Pyloric appendages, when present, in small numbers. 

Geographical distribution.—Mediterranean, Atlantic shores of America, Red Sea, and throughout those of 
Africa and India to Australia. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Pagrus spinifer, D. 1332, A. 385, L. 1. 53, L. tr. 6-7/18. Whitish, with pink vertical bands. Red Sea 
and seas of India to the Malay Archipelago. 

1. Pagrus spinifer, Plate XX XIII, fig. 5. 

Sparus spinifer, Forsk. p. 32; Gmel. Linn. i, p. 1273; Bl. Schn. p. 281; Russell, Fish. Vizag. ui, p. 1, 
pl. 101. 

Pagrus spinifer, Cuv. and Val. vi, p. 156; Riippell, N. W. Fische, p. 114; Gtinther, Catal. i, p. 472; 
Klunz. Fische d. Roth. Meer. p. 761. 

Pagrus longifilis, Cuy. and Val. vi, p. 159; Bleeker, Celebes, iii, p. 756. 
Soh-ru, Belooch.: Kooroota, Tel.: Soh-ru, Belooch.: Pununtlai, Tam. 

B. vi, D. +232, P. 15, V. 1/5, A. 385, ©. 17, L. 1. 53, L. tr. 6-7/18, Cee. pyl. 5. 
Length of head 3/11 to 4/15, of caudal 1/5 to 2/11, height of body 3/7 to 2/5 of the total length. Hyes— 
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diameter 33 to 1/4 in length of head, 13 to 2 diameters from end of snout, and nearly one apart. Dorsal profile 
rather more conyex than that of the abdomen, a more or less developed protuberance before the anterior- 
superior angle of the eyes. The maxilla reaches to below the front edge of the orbit. Preorbital very deep, 
bemg equal to from 1 to 1} diameters of the orbit. Preopercle crenulated at its angle and along its lower 
limb: opercle high and narrow having two very blunt points. eeth—four conical incisors in front of both 
jaws, with about three rows of rounded teeth immediately behind them: two rows of teeth with rounded 
crowns along the sides of either jaw, the most interior being small and in above two rows, the first few in the 
outer row of the maxilla may be more or less conical. /ins—dorsal spines of moderate strength and compressed, 
the young haying filamentous prolongations, two first very short, just appearing above the scales, the third the 
longest in the fin, often longer than the head, and its interspinous membrane cleft to the base of the fourth 
spine, the membrane between the rest of the spimes deeply emarginate. Pectoral one-third longer than the 
head: ventral reaches as far as the anus: the second anal spine a little stronger than the third and of about 
equal leneth, being 2+ to 25 or even 1/3 in the length of the head: caudal emarginate. Scales—cycloid, about 
six rows between the orbit’ and the angle of the preopercle. Colowrs—whitish, with pinkish bands passing 
along the centre of every scale becoming rather indistinct below the middle of the height of the body. In 
specimens up to 4 inches in length there are five vertical bands on the body. 

Dr. Giinther, 1. c. observes that a young specimen from China in the British Museum has A. 4, a 
number I have not observed in Indian examples. In two young specimens (to 3 inches) from Sind the 
filamentous prolongation of the dorsal fin reaches to the base of the caudal. 

A specimen from Sind, 11 inches long, has avery prominent protuberance above and in front of the orbits. 
Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago. 

Genus, 6—Curysopurys, Cw. 

Chrysoblephus, Swainson. 

Branchiostegals six: pseudobranchie. Body oblong, compressed. Four to eight conical or compressed teeth 
anteriorly, and three or four rows of rounded molars laterally in either jaw.* A single dorsal fin, with from eleven to 
thirteen spines, receiwable into a groove at their base: anal with three spines. Scales of moderate size, extending over 
the cheeks. <Air-vessel sometimes notched or with very short appendages. Pyloric appendages few. 

Geographical distribution—Red Sea, coasts of Africa, seas of India to the Malay Archipelago and 
beyond. E 

Some stress has been laid in the discrimination of species in this genus as to whether the lower edge of 
the preorbital is straight or notched, in order to receive the posterior extremity of the maxillary bone. This 
sign however is of little if any-value, for it may be straight, emarginate or deeply notched in the same species, as 
seen in U. berda, &c. The proportionate height of the preorbital to the diameter of the orbit varies with age, and 
its depth appears, as a rule, to increase, while that of the eye decreases, in comparison to the length of the 
head. Likewise, as is also the case in some other Genera, as Pristipoma, having the alternate dorsal spines 
broad on one side and not on the other,—it is not an invariable rule that the broad side shall be the first, third, 
fifth, and so on, for in specimens of the same species they may be the second, fourth, sixth, &c. The length of 
the second anal spine is subject to considerable differences, see C. Cuvieri, whilst the number of dorsal spines 
likewise varies. 

SYNOPSIS OF SPECIES. 

1. Chrysophrys datnia, D. 4448, A. 585, L. 1. 46-48, L. tr. 4-5/11, Ceec. pyl. 4. Six incisors in front of 11-109 

either jaw, an outer compressed row along a portion of the rami, and four or five rows of rounded molars in the 
upper and three or four in the lower jaw: 31 rows of scales between the lateral-line and the base’of the dorsal 
spines. Greyish. Seas and estuaries of India. 

2. Chrysophrys berda, D. 1442, A. 535, L. 1. 44-46, L. tr. 6/13, Cec. pyl. 3. Six incisors in front of 
either jaw: an outer rather conical row along a portion of the upper jaw: four rows of rounded teeth in the 
upper and three in the lower jaw: four entire and two half rows between the lateral-line and the base of the 
spinous dorsal. Greyish, a dark opercular spot. Seas of India to the Malay Archipelago and beyond. : 

3. Chrysophrys Cuviert, D. 245, A. 55, L. 1. 48, L. tr. 4-5/12. Six conical incisors in front of either jaw, 
with villiform teeth behind them: the outer row at the sides rather conical and compressed : molars small, three 
rows in the upper and two in the lower jaw. Greyish, fins nearly black. Seas of India ? to the Malay 
Archipelago and beyond. 

4. Chrysophrys bifasciata, D. ~23-5, A. 5574, L. 1. 48-50, L. tr. 7/15. Dorsal, caudal and pectoral yellow, 
yentral and anal black. Two vertical black bands on the head. Red Sea and seas of India. 

5. Chrysophrys sarba, D. 7244, A. 3, L. 1. 55-60, L. tr. 6-7/14. From four to six broad compressed 
incisors in front of the upper and six to eight in the lower jaw, three rows of large molars in the lower and four 
in the upper jaw. Silvery, with golden bands along each row of scales. Red Sea and seas of India. 

6. Chrysophrys haffara, D. 14, A. 38,, L. 1. 60, L. tr. 7/14. Six compressed incisors in front of either jaw, 
e 

* «Tt must be considered, as a rule, in those fishes with a truly single dorsal fin, composed of a spinous and soft portion, that 
often one or two soft rays, nearest to the spines wre transformed into true spines, the number of the latter thus appearing to be increased.”” 
Giinther, Catal. i, p.493. For instances advanced to the contrary, see 1. c. p. 183, respecting Genyoroge and Mesoprion. 

m2, 
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three rows of rounded teeth in the lower, four in the upper jaw. Second anal spine 1/3 of length of head. 
Silvery, with golden bands along the rows of scales on the body. Red Sea, seas of India to China. 

1. Chrysophrys datnia, Plate XXXIV, fig. 1. 

Coius datnia, Ham. Buch. Fish. Ganges, pp. 88, 369, pl. 9, f. 29. 
Chrysophrys longispinis, Cuy. and Val. vi, p. 116; Bleeker, Beng. p. 93. 
Chrysophrys Schlegelii, Bleeker, Japan, p. 400, and Verh. Bat. Gen. xxvi, p. 86. 
Chrysophrys hasta, Giinther, Catal. i, p. 490 (not Sparus hasta, Bl. Schn.); Day, Fish. Mal. p. 29; Kner, 

Nov. Fische, p. 88. 
B. vi, D. 2238, P. 15, V. 1/5, A. 385, C. 17, L. 1. 46-48, L. tr. 4-5/11, Cae. pyl. 4. 

Length of head from 1/4 to 4/17, of caudal 1/6, height of body 4/11 of the total length. Hyes—diameter 
1/4 to 1/5 of length of head, 1 to 1} diameter from end of snout, and also apart. A slight protuberance above the 
anterior-superior angle of the orbit. Dorsal profile considerably elevated. Preorbital twice as long as deep, its 
lower edge usually almost straight, but occasionally notched. In a large specimen in the British Museum it is 
emarginate in the last three-fourths of its lower edge. The maxilla reaches to below the middle of the orbit. 
Vertical limb of preopercle very finely serrated: opercle with a well developed spine. 'eeth—six incisors im 
front of either jaw, more closely set and less pointed than in C. Cuviert, and with rounded teeth behind them ; 
an outer compressed row, (neither so large or pointed as in the last species, and blunted in the adult,) extending 
for only four or five teeth, exists in either jaw, internal to which are three or four rows of rounded molars in the 
lower and four or five in the upper jaw: the inner teeth of the hind rows are the largest: there are no villiform 
teeth in either jaw. Fins—alternate dorsal spines strongest on one side, the fourth being the longest, and as 
long as the postorbital portion of the head: first anal spine short, the second as long as the head excluding the 
snout. Lateral-line—3 rows of scales between it and the sixth dorsal spine, 10 rows between the base of the 
ventral fin and the lateral-line. Colowrs—silvery-grey, the bases of the scales darkest and their edges silvery, 
this is most distinct above the lateral-line: a dark interorbital band: dorsal and caudal with black edges, a dark 
band along the soft dorsal and the first few anal rays. 

Dr. Giinther (Catal. i, p. 490) considers C. xanthopoda and C. auwripes, Richardson, synonyms of this 
species. It differs from C. berda in its teeth, likewise in the strength of the dorsal spmes, the number of 
pyloric appendages, and also of the rows of scales. 

Habitat—The specimen figured (6 inches long) is from the Hooghly at Calcutta, where it attains at 
least 18 inches in length. It is found from the Red Sea throughout those of India to the Malay Archipelago 
and beyond. 

2. Chrysophrys berda, Plate XXXIV, fig. 2, and XXXV, fig. 2 (var. calamara.) 

Sparus berda, Forsk. p. 82; Lacép. iv, pp. 31, 105; Bl. Schn. p. 278 (not Risso.) 
Sparus hasta, Bl. Schn. p. 275. : 
Sparus calamara, Russell, i, p. 63, pl. xcit. 
Chrysophrys berda, Rapp. N. W. Fische, p. 120, t. 27, f. 4; Cuv. and Val. vi, p. 113; Richards. Ich. 

China, p. 240; Giinther, Catal. i, p. 494; Klunz. Fische d. Roth. Meer. 1870, p. 758. 
Chrysophrys calamara, Cuv. and Val. vi, p. 117; Bleeker, Spar. p. 10; Cantor, Catal. p. 48; Gitinther, 

Catal. i, p. 493; Day, Fish. Malabar, p. 30. 
Dun-de-a, Sind.: Calamara, Tel.: Aree, Mal.: Coorrie and Currapu-mattawa, Tam.: Kala mudwan, Hind. : 

Nya-wah, Mugh.: Moo-roo-kee-dah, Andam.: Jarras, Sind. 

B. vi, D. 2422, P. 15, V. 1/5, A. 585, C. 17, L. 1. 44-46, L. rv. £8, L. tr. 6/13, Cee. pyl. 3. 

Length of head 1/4, of caudal 1/5 to 1/6, height of body 3/8 to 2/5 of the total length. Hyes—diameter 
2/7 to 1/4 of length of head (in a young specimen 4,8, inches long 1/3), 1} to 15 diameters from end of snout, 
and also apart. Dorsal profile more convex than that of the abdomen, snout compressed and somewhat pointed. 
The maxilla reaches to below or slightly behind the front edge of the orbit. Preorbital narrow with its lower 
edge straight, emarginate or even notched above the end of the maxilla. Vertical limb of preopercle a little 
roughened or even minutely serrated: opercle with a distinct spine. 'eeth—six incisors in front of either jaw, 
the remainder of the teeth with rounded crowns except a few in the outer row of the upper jaw, which are 
occasionally not so obtuse as the others: three or four rows in the lower jaw, four or five in the upper, the 
largest bemg the last of the inner series. Fins—each alternate dorsal spine strongest on one side, the fourth 
or fifth being slightly the longest and equalling from about 1/2 to 2/3 the length of the head. Pectoral slightly 
longer than the head. Ventral not reaching the anus. Second anal spine much the strongest equalling from 
1/2 or a little more (in typical berda) to 3/4 of the length of the head (in the variety calamara), in which 
last it is much the strongest: caudal emarginate. Scales—four entire and two half rows between the lateral- 
line and the base of the spinous dorsal: nine rows between the base of the ventral and the lateral-line. Avr- 
vessel—notched posteriorly. Colours—in berda silvery-grey. Scales darkest at their bases and usually a black 
spot behind the opercle on the shoulder. A black edge to the dorsal interspmous membrane, soft dorsal, caudal, 
and anal with black edges: a dark band along the anal fin. In specimens from Sind brownish bands usually 
radiate from the eye. In the variety calamara the fish is dark-greyish, the scales with dark edges, the fins 
black or edged with black. Some specimens are much darker than others. 

Valenciennes vi, p. 115, observes that he has compared Sparus hasta, BI. Schn. with S. berda (Forsk.) 
C. V. and that they are identical. “Valenciennes confounds under the name of Chr. berda, Bengal specimens of 
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Sparus hasta with eleven dorsal spines and Sp. berda, Forsk.” (Giinther, Catal. i, p. 491). Professor Peters 
having shown me a specimen 143 inches long with Bl. Schn.’s name Sparus hasta on it, marked as his type, and 
which was sent to Valenciennes, by whom it is also labelled, I certainly think that Valenciennes was correct 
and the specimen belongs to the variety calamara. 

Habitat.—Red Sea, and seas of India to the Malay Archipelago and beyond. I have taken specimens of 
berda in Sind 30 inches in length. The calamara is known as “black rock cod” in the Madras Presidency, and 
is excellent eating: it is common in Malabar until July. 

3. Chrysophrys Cuvieri, Plate XXXIV, fig. 3. 

Dentex hasta, Cuy. and Val. vi, p. 255; Giinther, Catal. i, p. 373 (not Sparus hasta, Bl. Schn.) 

B. vi, D. 245, P. 15, V. 1/5, A. 385, C. 17, L. 1. 48, L. tr. 4-5/13. 

Length of head 2/7 to 1/4, of caudal 1/6, height of body from 2/7 to 1/3 in the young of the total length. 
Hyes—diameter 1/6 (to 1/4 in the young) of length of head, 1} to 2 diameters from end of snout, and 15 apart. 
Dorsal profile scarcely elevated in the adult, that of the abdomen almost horizontal. Preorbital low in the 
young with an almost straight inferior edge, in an adult (as 144 inches) the depth of the preorbital equals the 
diameter of the eye. The maxilla reaches to below the front third of the orbit or to under its centre in the 
adult. Vertical limb of preopercle very minutely serrated in the immature: opercle with a distinct spine. 
Teeth—four to six sharp, pointed and rather conical incisors in front of either jaw, with villiform teeth behind 
them: a pointed and compressed row along the outer side of either jaw, the last few of which are small and 
with rounded crowns; internal to these are two rounded rows of small molars in the lower and three in the 
upper jaw. In a fine specimen 143 inches in length this distribution of the teeth is still seen, and the size of 
the molars is far less than is apparent in any other of the genus taken in India; they approach very close to 
the dentition of Dentex nufar, pl. 34, f. 4, which was mislaid until too late to insert in its proper place. Fins— 
alternate dorsal spies strongest on one side, the fourth or fifth being the highest, and nearly equalling the 
length of the postorbital portion of the head in the young or 1/3 the height of the body in the adult: pectoral 
not quite so long as the head: first anal spine short, the second strong and equal to half the length of the head 
or even more in the young, but it greatly decreases in comparative length with age, being only 23 in the length 
of the head in the adult: caudal slightly lobed. Scales—seven rows between the eye and angle of the preopercle: 
a few over the base of the soft portion of the dorsal: a band at the base of the anal: the caudal with fine ones 
almost to its end: four entire and two half rows between the lateral-line and the base of the spimous dorsal : 
10 rows between the base of the ventral fin and the lateral-line. Lateral-line—very slightly curved. Colowrs— 
silvery-grey, about eight lines radiate from the eye and posterior edge of the preorbital: each row of scales has 
a darkish band along its centre: dorsal and caudal fins black tipped, a grey band along the centre of the dorsal 
fin and a grey spot at the base of each spine and ray: anal spines grey, the membrane and rays black except 
the two last rays which are white. 

This species differs from the C. datnia in its teeth and more pointed snout, whilst the head at its widest 
ve only equals its postorbital length. It is identical with the two specimens of Dentew hasta, C. V.in the Paris 
Museum. 

Habitat.—Seas of India to at least 142 inches in length: the figure is from a specimen captured at 
Mangalore measuring 143 inches. 

4. Chrysophrys bifasciata, Plate XXXIV, fig. 5. 

Cheetodon bifasciatus, Forsk. p. 64. 
Holocentrus rabaji, Lacép. iv, p. 725. 
Sparus mylio, Lacep. iii, pl. 26, f. 2, and iv, p. 131. 
? Labrus catenula, Lacép. ii, p. 467, pl. 26, f. 3. 
Chrysophrys bifasciata, Cuv. and Val. vi, p. 118; Riipp. N. W. Fische, p. 112; Gimther, Catal. i, p. 488; 

Klunz. Fische d. Roth. Meer. Verh. z. b. Ges. Wien, 1870, p. 758. 
Bah-mear, Bel. 

B. vi, Di ere ee LON. 1/5; A. 2, ©. 19) LU 48-50) ie tr! 7/15, Cee: pyl. 2: 

Length of head 2/7, of caudal 2/11, height of body 2/5 of the total length. Hyes—diameter 2 /9 of length 
of head, 13 to 2 diameters from end of snout, and 12 apart. Dorsal profile more convex than the abdominal : 
a slight elevation above the anterior angle of the eye. The maxilla reaches to below the middle of the orbit: 
preopercular margin a little roughened above its angle, its height equal to at least the diameter of the eye. 
Teeth—six large compressed incisors. in the front of the upper and four in the lower jaw: five rows of rounded 
molars along the sides of the upper and four in the lower jaw. Fins—dorsal spines strong increasing in length 
to the fifth, which is two-fifths of the length of the head, whilst the rays are scarcely higher than the spines: 
pectoral a little longer than the head: ventral does not reach the anus: second anal spine much the strongest 

and equal in length to the third: caudal forked. Colowrs—silvery, with dark lines along each row of scales on 
the body, and having two black cross bands, the fitst through the eye, the second over the hind edge of the 
opercle: a yellow band before the eyes, snout black, dorsal, caudal and pectoral yellow, dorsal spine black, and 
a narrow black edge along soft dorsal: ventral and anal black except the last anal ray which is yellow. 

Habitat—Red Sea, Hast coast of Africa and seas of India, attaining at least 15 inches in length. The 
specimen figured is from Sind and 14 inches long. 
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5. Chrysophrys sarba, Plate XXXIV, fig. 6. 

Sparus sarba, Forsk. p. 31; Gmel. Linn. p. 1275; Bl. Schn. p. 280; Lacép. iv, pp. 97, 103. 
Sparus bufonites, Lacép. iv, pp. 141, 143, pl. 26, fig. 3. 
Sparus psittacus, Lacép. iv, p. 141. 
Sparus chitchillee, Russell, i, p. 73, pl. xci. 
Chrysophrys sarba, Cuy. and Val. vi, p. 102; Riipp. N. W. Fische, p. 110, pl. 28, f. 1; Gimther, Catal. 1, 

p. 488; Kner, Novara Fische, p. 88; Klunz. Fische d. Roth. Meer. 1870, p. 759. 
Chrysophrys chrysargyra, Cuy. and Val. vi, p. 107. 
Tin-til, Belooch.: Chitchillée, Tel.: Vella-mattawa, Tam.: Suffada-muddawa, Hind. 

B. vi, D. +245, P. 15, V. 1/5, A. =%, C. 17, L. 1. 55-60, L. tr. 6-7/14. 
Length of head 1/4 to 43, of caudal 2/11 to 1/5, height of body 2/5 to 4/11 of the total length. Hyes— 

diameter 1/3 to 3$ in the length of head, 13 diameters from end of snout, and 1} apart. Dorsal profile slightly 
more convex than that of the abdomen. The maxilla reaches to below the front edge of the eye. Preorbital 
rather above one diameter of the eye in height. Vertical limb of preopercle entire, its angle and lower edge 
crenulated : opercle with a badly marked spine. 'eeth—from four to six broad and compressed incisors in the 
front of the upper jaw and six to eight in the lower, the remainder of the teeth with rounded crowns the 
largest being in the inner row, about three rows in the lower and four in the upper jaw. Hims—dorsal spines 
of moderate strength alternately broader on one side, the fourth being the highest and equal to a little more 
than half the length of the head. Pectoral longer than the head: ventral not quite reaching the anal and its 
spine rather longer than the highest in the dorsal fin: second anal spine strongest, of equal length or a little 
shorter than the third and equal to the length of the sixth of the dorsal or 1/2 the length of the head: caudal 
emarginate or slightly lobed. Scales—five rows between the eye and the angle of the preopercle: some small 
ones over the caudal fin, about 53 rows between its almost straight lateral-line and the base of the dorsal fin. 
Colours—silvery, with golden bands along each row of scales, parallel to the back above the lateral-line and 
horizontal below it: no dark blotch on the shoulder above the opercle: fins yellowish with a tinge of grey 
along the upper portion of the dorsal and the end of the caudal: a dark band along the middle of the former 
fin. Eyes golden. 

Habitat—From the Red Sea through those of India, attaining at least 16 inches in length. They 
abound in Madras about April, when the young ascend the rivers and backwaters. As food it is inferior to the 
berda. i 

6. Chrysophrys haffara, Plate XXXV, fig. 1. 

Sparus haffara, Forsk. p. 33; Gmel. Linn. p. 1276; Bl. Schn. p. 279. 
Chrysophrys hafara, Cuv. and Val. vi, p. 108; Rupp. N. W. Fische, p. 111, t. 29, f. 1; Giinther, Catal. i, 

p. 488; Klunz. Fische d. Roth. Meer. Verh. z. b. Ges. Wien, 1870, p. 760. 
? Chrysophrys aries, Temm. and Schleg. Fauna Japon. Poiss. p. 68, pl. 31; Bleeker, Verh. Bat. Gen. xxvi, 

p. 87; Gimther, Catal. i, p. 489. 

B. vi, D. 24, P. 15, V. 1/5, A. «4, C. 17, L. 1. 60, L. tr. 6-7/14, Cec. pyl. 3. 
Length of head 47 to 43, of caudal 43 to 1/5, height of body 24 in the total length. Hyes—diameter 34 

to 4 in the length of the head, 14 to 2 diameters from end of snout, and 1 apart. Dorsal profile more convex 
than that of the abdomen, a prominence over the forepart of the orbit causing the snout to appear somewhat 
vertical: posterior nostril very elongated. The maxilla reaches to below the first edge of the orbit. Preorbital 
deep, being 1 diameter of the orbit in height. Preopercle entire: opercle with a spine. 'eeth—six conical and 
compressed ones in front of either jaw, sometimes only four in the lower, the remainder of the teeth with 
rounded crowns the largest being in the inner row, three rows in lower four in upper jaw. Hins—dorsal spines 
rather weak, their breadth on both sides being nearly equal, the fourth the highest and equal to two-fifths of the 
length of the head. © Pectoral longer than the head: ventral reaches the anus, its spine a little longer than the 
fourth of the dorsal: anal spines comparatively weak, the second a little the strongest and slightly the longest, 
equal to 25 to 24 in the length of the head: caudal lobed. Scales—five rows between the eye and the angle of 
the preopercle, about 53 rows between its slightly curved lateral-line and the base of the dorsal fin, a very long 
one at base of ventral fin, Colowrs—silvery, with golden bands along each row of scales as in U. sarba: usually 
no black mark on the shoulder, fins grey, ventral and anal almost black. 

This species is evidently closely allied to the C. sarba, and I have only obtained it in Sind; it is however 
at once recognised by its comparatively short and weak anal spines. 

Habitut—Red Sea and Sind to (?) China: the largest specimen I obtained in Sind measured 12 inches 
in length. 

Fourth group—Pimelepterina. 

Cutting teeth in front of the jaws and teeth on the palate. 

Genus, 7—Prveneprarus (Lacép.) Cur. 
Kyphosus, (acép.) Cny. 

Branchiostegals seven: pseudobranchie, Preopercle as a rule serrated. Villiform teeth in the jaws, with an 
outer row of cutting ones: fine teeth on the vomer, palatines, and tongue. A single dorsal with eleven spines, anal 
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with three. Scales of moderate size, fine ones over the soft portions of the vertical fins. Air-vessel divided posteriorly 
into two long processes, sometimes notched anteriorly. Pyloric appendages few or very numerous. 

Geographical distribution.—Red Sea, those of Africa, India, Malay Archipelago and beyond. 

eke OF SPECIES. 

1. Pimelepterus fuscus, D. 2914, A. 8, L. vr. 88. Fifth to seventh dorsal spines one-third to one-half 
higher than the rays. Red Sea, seas oe India to the “Malay Archipelago. 

2. Pimelepterus cinerascens, D. 14, A. =8,, i. vr. £829. Fourth and fifth dorsal spines nearly as high as 
the rays.. Red Sea, East coast of Africa, seas of India to the Malay Archipelago. 

1. Pimelepterus fuscus. 

Xyster fuscus, (Comm.) Lacép. pp. 484, 485. 
Pimelepterus fuscus, Cuy. and Val. vii, p. 264; Rupp. N. W. Fische, p. 34, t. 10, f. 3; Gimther, Catal. i 

p. 498; Klunz. Verh. z. b. Ges. Wien, 1870, p. 796. 
? Pimelepterus Waigiensis, Quoy and Gaim. Voy. Frey. Zool. p. 386, pl. 62, f. 4; Giinther, Catal. i, 

J C p. 498. 
? Pimelepterus marciac, Cuy. and Val. vii, p. 267; Rupp. 1. c. p. 35; Bleeker, Waigiou, p. 3. 
Pimelopterus fuscus, Klunz. Verh. z. b. Ges. Wien, 1870, p. 796. 

B. vii, D. -2923,, P..18, V. 1/5, A. 3, C.17, L. 1. 60, L. r. £8, L. tr. 10/23, Cwee. pyl. numerous. 
Length of head 1/5, of caudal 1/5, height of body 1/3 of the total length. Hyes—diameter 1/4 of length 

of head, rather above 1 diameter from the end of snout, and 1} apart. Body oblong, compressed, and with a 
swelling opposite the front of the orbit. The maxilla reaches to nearly below the front edge of the orbit. 
Preopert cle with its angle serrated. Sub- and inter-opercles entire: preorbital very finely serrated. Teeth—in a 
single compressed row, their horizontal portions being rather longer than their vertical: minute teeth on the 
yomer and palate. Fins—dorsal spines of moderate strength, increasing in length to the fifth, sixth, and 
seventh, which are 1/3 to one-half higher than the longest ray : pectoral shghtly longer than the ventral, which 
equals the length of the head behind the middle of the eye: anal spines of moderate strength, the third much 
the longest and equal to half the length of the first ray : caudal emarginate. Scales—over vertical fins, 21 rows 
between the ventral fin and the lateral-line, and 11 or 12 between it and the base of the sixth dorsal spine. 
Colowrs—erey, darkest along the back and at the edges of the scales. A silvery band under the eyes. 

The difference between the cinerascens and fuscus is chiefly to be found in the larger number of scales, the 
greater comparative height of the soft dorsal and anal fins in the latter to what exists in the former, and the 
size of the pectoral and ventral fins, as well as that of the eye. This may however be only a sexual difference, 
and the various species merely varieties. Kliinzinger places P. marciac—Waigiensis, C.V. as synonyms to 

* P. tahmel—=cinerascens, Forsk. 
Habitat—Red Sea, throughout those of India to the Malay Archipelago and beyond ; attaining upwards 

of 2 feet in length. 

2. Pimelepterus cinerascens, Plate XXXV, fig. 3. 

Sciena cinerascens, Forsk. No. 66, p. 53. 
Pimelepterus altipinnis, Cuy. and Val. vii, p. 270; Bleeker, Banka, ii, p. 727. 
Pimelepterus tahmel,* Ripp. N. W. Fische, p. 35, t. 10, fig. 4; Giimther, Catal. 1, p. 499; Bleeker, 

Solor, p. 5. 
? Pimelepterus Dussumieri, Cuv. and Val. vii, p. 274. 
Pimelopterus tahmel, Klunz. Verh. z. b. Ges. Wien, 1870, p. 795. 
Thendala, Tam. 

B. vii, D. 34, P. 18, V. 1/5, A. 38, C. 17, L. 1. 60, L. rv. $829, L. tr. 10/21, Cee. pyl. numerous, short. 

Length of head 2/9, of caudal 2/11, height of body nearly or quite 1/3 of the total length. Hyes—diameter 
2/7 of length of head, 1 diameter from end of snout, and 14 apart. Body oblong, compressed, with a slight 
swelling opposite the front of the orbit. The maxilla reaches to below the front edge of the orbit. Preopercle 
with its angle serrated, sub- and inter-opercles entire: preorbital finely serrated. Teeth—in a single compressed 
row, their hori, contal portions being about one-third longer than their vertical, minute ones on yomer and palate. 
Fins—dorsal’ spines of moderate strength, increasing in length to the fourth and fifth which are nearly as high as 
the middle rays, which are the highest i in the fin, the whole being enveloped in scales : pectoral of the same length 
as the ventral and equal to the head excluding the snout: anal spines of moderate strength, the third slightly 
the longest but only half or two-fifths of the height of the anterior portion of the soft anal, which is scaled ¢ as is 
also the soft dorsal: caudal emarginate. Adr-vessel—divided posteriorly, one portion passing along either side of 
the caudal vertebre to above the hind end of the caudal fin: anteriorly it is not divided. Scales—19 rows between 
the ventral fin and lateral-line, and 9 between the latter and the base of the sixth dorsal spine. Colowrs 
silyery-grey, with a dark band between each row of scales: a silvery band under the eye: fins nearly black. 

Habitat—Red Sea, Hast coast of Africa, seas of India to the Malay Archipelago. 

* Tahmel is the Arabic name of this fish according to Forskiil, whilst cinerascens is the specific term he applied to the species. 
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Famity, VI—CIRRHITIDA, Gray. 

Percoidei, pt., et Scicenoidet, pt., Cuv.: Theraponide, pt., et Polynemide, pt. Richardson. 

Branchiostegals three, five or six: pseudobranchie. Body oblong and compressed. Mouth in front of 
snout having a lateral cleft. Eyes of moderate size: cheeks not cuirassed. Teeth in the jaws villiform or 
pointed, sometimes canines as well: vomerine and palatine teeth present or absent. A single dorsal fin com- 
posed of spines and rays of nearly equal extent: anal with three spines. Lower pectoral rays simple, and 
generally thickened: ventrals thoracic, at some distance from the insertion of the pectorals, and having one 
spine and five rays. Scales cycloid: lateral-line continuous. Air-vessel absent, or with many appendages. 
Pyloric appendages few. 

Geographical distribution.—Tropical seas, likewise in the temperate parts of the South Pacific. 

SYNOPSIS OF GENERA. 

1. Cirrhites. Branchiostegals six. Opercle unarmed. No teeth on the palatines. Seas of India to the 
Malay Archipelago and beyond. 

2. Oirrhitichthys. Branchiostegals six. Opercle with spines. Teeth on the palatines. Seas of India to 
the Malay Archipelago and beyond. 

Genus, 1—Crirruitis, (Comm.) Cu. 

Amblycirrhitus, Gill; Paracirrhites, Bleeker.* 

Branchiostegals six. Preopercle denticulated: opercle wnarmed. Villiform teeth in both jaws: canines 
generally present : teeth on the vomer, none on the palatines. A single dorsal fin with ten spines: the lower five to 
seven pectoral rays are unbranched. Scales of moderate size. Atr-vessel absent. Pyloric appendages few. 

SYNOPSIS OF SPECIES.+ 

1. Cirrhites Forsteri, D. +9, P. 7-+-VII, A. 2, L. 1.50. Head and chest with black spots: a broad brown 
or black band from the head to the upper half of the tail, and a yellow one below it. Hast coast of Africa, seas 
of India. 

2. Cirrhites fasciatus, D.28,P.94+V,A.8. Greyish, vertically banded with darker: white spots on 
head and nape. Pondicherry. 

1. Cirrhites Forsteri, Plate XX XV, fig. 4. 

Perca teniata, Forster, Descrip. Anim. p. 224. 
Grammistes Forster’, Bl. Schn. p. 191. 
Sparus pantherinus, Lacép. iv, p. 160, t. vi, fig. 1. 
Cirrhites panthermus, Cuv. and Val. iii, p. 70; Less. Voy. Coq. Poiss. p. 225, pl. 22, fig. 1; Bleeker, 

Banda, p. 232. 
Gerranus Tankerville, Bennett, Ceylon, p. 27, p. 27. 
Cirrhites Forsteri, Ginther, Catal. ii, p. 71, and Garrett’s Fische d. Sudsee, t. xliv, A; Gill, Proc. Am. 

Ac. Nat. Sci. Phil. 1862, p. 112; Klunz. Verh. z. b. Ges. Wien, 1870, p. 797. 
Amblycirrhites Forsteri, Bleecker, Ned. T. Dierk. iii, p. 175. 
Paracirrhites Forsteri, Bleeker, Cirrh. 1874, p. 6. 

B. vi, D. 12, P. 7+-VII, V. 1/5, A. 8, C. 15, L. 1. 50, L. tr. 5/13, Cee. pyl. 4, Vert. 10/16. 

Length of head 3% to 1/4, of caudal 1/7, height of body 3; to 35 in the total length. - Hyes—diameter 

* Genus Owycirrhites, Bleeker, has the premaxillary produced a considerable distance in front of the mouth. "Genus Paracir- 
rhites has the scales on the cheeks large and regularly imbricated, and those on the body smaller ; whereas in Cirrhites the scales on the 
body are large, and those on the cheeks small. 

y Lhave not included C. punctatus, C. and V. iii, p. 70, which Dr. Gunther (in Catal. ii, p. 72) states comes from the “Indian 
Ocean ?” as in the ‘ Histoire Naturelle des Poissons,’ its locality is not given, In the British Museum Catalogue the existence of one 
specimen is thus recorded, “a, Adult: stuffed. Sine patria.”” On the stand this is now marked “ W. Indies.” The specimen is as 
follows. 

D. 29, P. 7+VH, V. 1/5, A. 3, C. 16, L. x. 42, L. tr. 5/10. 
Length of head 33, of caudal 2/11, height of body 34 of the total length. Eyes—diameter 2/9 of length of head, 13 diameters 

from end of snout, and 2/3 of a diameter apart. Vertical limb of preopercle finely serrated. Interorbital space deeply convex. A short 
tentacle at the anterior nostril. Fins—fitth dorsal spine the longest, equalling the length of the rays, or 2% the height of the body : 
second anal spine much the longest, equalling the highest in the dorsal fin. : 



FAMILY, VI—CIRRHITIDA. 145 

2/9 to 2/11 of length of head, 14 diameters’ from end of snout, and 1 apart. The maxilla reaches to below the 
middle of the orbit. Vertical limb of preopercle finely serrated, angle oblique, its lower limb also the sub- and 
inter-opercles and the preorbital entire: a blunt opercular point. Anterior nostril rather valvular and fringed. 
Teeth—strong canines on either side of symphysis of the upper jaw, two large and some small lateral conical 
canine-like ones in the mandible: the villiform teeth on the yomer in a triangular patch, with its base behind. 
Fins—dorsal spines rather strong, increasing in length to the third and fourth which equal 24 in the height of 
the body, they slightly decrease in length to the last but one, the twelfth being rather longer than the eleventh ; 
interspinous membrane with a fine prolongation from behind each spine, the highest rays of the dorsal fin as 
long as those of the anal: lower free rays of pectoral fin longer than the branched ones and equal to two-thirds 
of the length of the head: ventral reaches the vent: second anal spine the strongest, and as long as the third 
which is nearly one-third the height of the body: caudal cut square or slightly emarginate. Scales—cycloid, 
some between the rays of the vertical fins: the sub- and inter-opercles, and outer edge of the preopercle are 
covered with fine scales, as is also the preorbital and suborbital ring of bones, whilst on the cheeks and opercles 
there are many small ones amongst the rows of large ones, which about equal in size those on the body. 
Colours—reddish, head, chest and base of pectoral fin with black spots: a broad dark band along the middle of 
the body to the wpper half of the caudal fin, becoming brown with black blotches in its last third. A wide 
yellow band from above the pectoral to the lower half of the caudal fin. Upper edge of the last half of the 
spinous dorsal black, continued as a black band along the base of the soft dorsal: front edge of anal and outer 
edge of soft caudal with narrow black margins. 

Habitat—Red Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond. The 
specimen figured is 53 inches long, and was captured at the Andaman islands. Bennett observes, “the Tk 
kossah of the Cingalese inhabits rocky situations, seldom exceeds eighteen inches in length, and is a firm-fleshed 
and wholesome fish.” 

2. Cirrhites fasciatus. 

Cuy. and Val. iii, p. 76, pl. 47; Giinther, Catal. 1, p. 73 (not Bennett). 

B. vi, D. 48, P. 9--V, V. 1/5, A. %, C. 15. 

Length of head 3/11, of caudal 1/7, height of body 2/5 of the total length. Hyes—diameter 2/7 of length 
of head, 1 diameter from end of snout. The maxilla reaches to below the first third of the orbit. Teeth—no 
canines. Hims—dorsal interspinous membrane very deeply emarginate, fourth dorsal spine the highest and 
equal to about 1/3 the height of the body, from it they decrease to the last but one, which is not so high as the 
last; soft portion of the fin as high as the spinous: second anal spine the longest, equalling rather more than 
the highest of the dorsal fin. Colowrs—greyish, becoming white below, it is vertically banded with darker: 
some white spots on the snout and nape. 

Habitat Pondicherry. 

Genus, 2—Crrruiticutuys, Bleeker. 

Cirrhitopsis, Gill. 

Branchiostegals siz. Preopercle denticulated: opercle spinate. Villiform teeth and canines in the jaws: 
teeth also im the vomer and palatines. A single dorsal fin with ten spines: anal with three: five to seven of the lower 
pectoral rays unbranched. Scales of moderate size. Air-vessel absent. Pyloric appendages few. 

SYNOPSIS OF SPECIES. 

1. Cirrhitichthys aureus, D. 72%4, P. 7+VI-VII, A. <8;, L. 1. 43, L. tr. 4/12. First dorsal ray prolonged. 
Rosy, with badly defined blotches: some red spots on the caudal. Seas of India to the Malay Archipelago and 
beyond. 

2. OCirrhitichthys marmoratus, D. 12, P. 7+VII, A. 3, L. 1. 40, L. tr. 4/10. No elongated dorsal ray. 
Body and vertical fins with brown spots. Red Sea to the Malay Archipelago and beyond. 

1. Cirrhitichthys aureus, Plate XXXV, fig. 5. 

Cirrhites awreus, Temm. and Schleg. Faun. Japon. Poiss. p. 15, t. vii, f. 2. 
Cirrhitichthys aureus, Giimther, Catal. ii, p. 75. 
Cirrhitichthys Bleekeri, Day, Sea Fishery Report, No. 207, p. exci. 
Shun-gun, Tam. 

B. vi, D. +2355, P. 7+VI1-VII, V. 1/5, A. s8;, C. 15, L. 1. 43, L. tr. 4/12. 

Length of head 1/4, of candal 2/11, height of body 3/10 of the total length. Hyes—diameter 2/7 of length 
of head, 1{ diameters from end of snout, and 2/3 of a diameter apart. Interorbital space concave. The maxilla 
reaches to below the first third of the orbit. Preopercle denticulated along its vertical border, as is also the 
shoulder scale: sub- and inter-opercles entire: preorbital nearly as deep as long, entire. A weak opercular 
spine. Yeeth—villiform, with an outer rather enlarged row in the upper jaw, and two or more rather curved 
and conical lateral ones in the mandible: villiform bands on the vomer and palate. Fins—dorsal spines rather 
strong, increasing in length to the fifth and sixth, which equal two-fifths of the height of the body: first ray 
elongated, otherwise the soft portion only as high as the spinous: pectoral a little longer than the head, the two 
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upper free rays the longest and reaching to above the anal spines, the free rays may be six or seven in number : 
ventral not reaching the vent: second anal spine strongest and much the longest, 1/4 higher than the longest in 
the dorsal fin: caudal slightly emarginate. Scales—large on the opercles, cheeks with a few small ones inter- 
spersed : none on the preorbital or suborbital ring. Colowrs—rosy, with lightish longitudinal lines and a Jarge 
ill-defined blotch below the soft dorsal extending half way down the side, in some specimens two more descend 
from the spinous dorsal : a small dark blotch behind the upper edge of the preopercle. Dorsal and caudal fins 
more or less banded, soft dorsal darker than the spinous portion, and having a light outer edge: caudal with 
red spots. 

; Habitat—Seas of India to the Malay Archipelago and Japan. Itis rather common at Madras, attaining 
to about 4: inches in length. 

This is the species once obtained by Jerdon (M. J. L. and Sc. 1851, p. 132) at Madras, and which he 
termed Cirrhites fasciatus, C.V. 

2. Cirrhitichthys marmoratus. 

Labrus marmoratus, Lacép. iti, p. 492, pl. v, fig. 3. 
Cirrhites maculatus, Lacép. v, p. 3; Cuv. and Val. iui, p. 69. 
Cirrhites maculosus, Bennett, Zool. Journ. 1829, p. 38. 
Cirrhitichthys maculatus, Giinther, Catal. ii, p. 74. 

B. vi, D. 22, P. 7+VII, V. 1/5, A. 8, C. 15, L. 1. 40, L. tr. 4/10, Vert. 10/16. 

Length of head 2/7, of caudal 1/6, height of body 2/7 of the total length. Hyes—diameter 1/4 of length 
of head, 14 diameters from end of snout, and 3/4 of a diameter apart. The maxilla reaches to below the middle 
of the orbit. Vertical limb of preopercle serrated: sub- and inter-opercles entire. A broad fringed valve to 
the posterior nostril. 'eeth—villiform in the jaws, vomer, and anterior portion of the palatines. Hins—dorsal 
spines increase in length to the fifth and sixth, which equal two-fifths the height of the body and are as long as 
the rays, the last spine is a little higher than the one preceding it, no prolonged dorsal ray: pectoral reaches 
as far as the ventral and equals the length of the head excluding the snout: the ventral extends to the anus : 
second anal spine strongest, longest, and equalling the highest in the dorsal fin. Colowrs—body and vertical 
fins with brown spots, and a row of dark spots along the base of the dorsal. 

Habitat.—Red Sea, seas of India to the Malay Archipelago and beyond. 

a 
NATIVE OFFICIAL OF CUDDALORE AND FISHERMEN (1868) 



FAMILY, VII—SCORPAINID &. 147 

Famity, VII—SCORPAINIDA, Swainson. 

Sclerogenidc, pt. Owen. 

Branchiostegals five to seven: pseudobranchie. Body oblong, compressed or subcylindrical. Eyes 
lateral. Cleft of mouth lateral. Some of the bones of the bead armed: suborbital ring articulated with the 
preopercle. Teeth in villiform bands. A single dorsal fin in two distinct portions: the anal usually similar 
to the soft dorsal: ventrals thoracic. Body scaled or scaleless. Air-vessel generally present. Pyloric 
appendages when present, few or in moderate numbers. 

Geographical distribution.—Some of these fishes are usually found in most seas. 

SYNOPSIS OF GENERA. 

1. Sebastes. Interorbital space convex, scaled. No occipital groove but usually a few spines on top of 
head: no skinny appendages. Teeth in jaws, vomer and palatines. A single dorsal fin: no free rays at base 
of pectoral: articulated fin-rays as a rule branched. Scales present. 

2. Sebastichthys. Differs from Sebastes in having no teeth on the palatines. 

3. Scorpena. Interorbital space concave, generally scaleless, with a groove on occiput laterally bounded 
by spines. Teeth on jaws, vomer and palatines. A single dorsal fin deeply notched (D. 11 | ;4,): no free rays 
at base of pectoral: articulated fin-rays as a rule branched. Scales present. Fleshy appendages of varying 
size on head and body. 

4. Scorpenopsis. Differs from Scorpena in having no teeth on the palatines. 
5. Pterois. Interorbital space more or less concave: bones of the head armed: no occipital groove. 

Villiform teeth in jaws and vomer, none on the palatines. A single, deeply-notched dorsal fin (D.11-12 | 4:2): 
no free rays at base of pectoral: articulated fin-rays asa rule branched. Scales present. Fleshy appendages 
on head. 

6. Apistus. Sharp preorbital and preopercular spines: bones of the head armed. Barbels present. 
Teeth in jaws, vomer and palate. A single dorsal fin (D. 143°): three anal spines: a free ray at base of 
pectoral which is elongated: articulated fin-rays as a rule branched. Scales present. 

7. Centropogon. Sharp preorbital and preopercular spines: bones of the head armed. Teeth in jaws, 
vomer and palate. A single dorsal fin (D. 1415) : three anal spines: no free ray at base of pectoral : articulated 
fin-rays as a rule branched. Scales present. 

8. Gymnapistus. Sharp preorbital and preopercular spines: bones of the head armed. Teeth in jaws, 
vomer and palate. Two dorsal fins, the first with three spines: anal with three spines: no free ray at the base 
of pectoral: articulated fin-rays as a rule branched. Scales rudimentary or absent. 

9. Amblyapistus. Head and body strongly compressed: no groove across occiput. Sharp preorbital 
and preopercular spines: bones of the head armed. Teeth in jaws, vomer and palate. A single dorsal fin 
(D. 1337): three anal spines: no free rays at base of pectoral: articulated fin-rays branched. Scales 
rudimentary or absent. 

10. Micropus. Preorbital and preopercle with spines, also the sub- and inter-opercles: other bones of 
the head armed. No groove across occiput. Villiform teeth in the jaws only. A single or two dorsal fins 
with less spines than rays: two weak anal spines: no free rays at base of pectoral: ventral almost rudimentary. 
Articulated fin-rays branched. Scaleless. 

11. Minous. Head large, a groove across occiput. Sharp preorbital and preopercular spines: bones of 
the head armed. Teeth in jaws and vomer, none on the palatines. A single dorsal fin (D. $33): anal spines, 
if present, badly developed: pectoral with a free ray at its base. Articulated fin-rays unbranched. Scaleless. 

12. Cocotropus. Head and body strongly compressed: no groove on occiput. Blunt preorbital and 
preopercular spines: bones of head armed. Teeth in jaws and vomer, none on palatines. A single dorsal fin 
(D. 14512): two weak anal spines: pectoral without free rays at its base. Articulated fin-rays unbranched. 
Scaleless. 

13. Pelor. Head irregularly shaped, it and body with many skinny appendages : a groove across occiput. 
Bones of the head armed. Villiform teeth on jaws, vomer, and palatines. Articulated fin-rays generally 
branched. Scaleless. 

14. Choridactylus. Head and body compressed : a groove on occiput. Sharp preorbital and preopercular 
spines: bones of the head armed. Teeth in the jaws, none on vomer or palate. A single dorsal fin (D. 48): 
two anal spines: three free rays at base of pectoral. Articulated fin-rays branched. Scaleless. 

15. Synancidium. Head monstrous and irregularly shaped. Bones of the head with blunt spines. 
Teeth in jaws and vomer but not on the palate. A single dorsal fin (D. 23): three anal spines: no free 
rays at base of pectoral. Articulated fin-rays branched. Scaleless. 

16. Synanceia. Head monstrous, irregularly shaped. Bones of the head spineless. Teeth in jaws, 
none on yomer or palate. A single dorsal fin (D. 13): three anal spines: no free rays at base of 
pectoral. Articulated fin-rays branched. Scalelegs, 
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17. Pseudosynanceia.. Hyes directed upwards. Villiform teeth in jaws and yomer. Dorsal spines 
strong (D. 1) : three anal spines: no free ray at base of pectoral. Articulated fin-rays unbranched. Scaleless. 

18. Polycaulis. Body anteriorly sub-cylindrical, posteriorly compressed. Hyes directed somewhat 

upwards. Preopercle armed. Teeth yilliform in the jaws, none on yomer or palate. A single dorsal fin 
(D. #28): no anal spines (A. 11-15): no free rays at base of the pectoral fin. Articulated fin-rays unbranched. 
Scaleless. 

M. Sauvage in his paper on T'riglide, Cuv. and Val. (Sep. 1873) divides them as follows: 1, Scorpmyipa; 
2, PuarycePHatipa; 3, Triciuipm; and subdivides the first family thus: 

a. Body covered with ordinary scales as Sebastes, Scorpena, Pterois, and group of Apistus 
—ScorPani. 

b. Body scaleless or with spinate scales, as Synancidiwm, Synanceia, Minous, Pelor, and 
group of Cottes, &e.—Corrint. 

Dr. Giinther, “ Fishes of Zanzibar,” (p. xiv, errata) observes, “‘ before SYNANcEIA insert Family Corripz,” 
He Ft must refer to M. Sauvage’s paper for my reasons for placing all the foregoing Genera in the present 
amily. 

ScorPHNIDR. 

Genus, 1—Srprastus, Ow. and Val. 

Branchiostegals seven: pseudobranchie. Head and body somewhat compressed. No groove on the occiput, 
usually a few small spines ; preopercle armed. Villiform teeth on the jaws, vomer and palatines. Fins not elongated : 
a, single dorsal, having the spinous portion more or less separated from the soft by a notch, spines twelve to fourteen : 
anal not elongated, with three spines: no free rays to the pectoral fin. Articulated fin-rays branched. Scales present 
and of moderate or small size, extending as far forwards as the orbit or even beyond: no skinny appendages.  Air- 
vessel, as a rule, present. Pyloric appendages few or in moderate numbers. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Sebastes Stoliczke, D. 14, A. 8, L. 1. 35. No spines on top of head. Reddish, marbled with brown : 
fins spotted or blotched. Nicobars. 

1. Sebastes Stoliczke, Plate XXXVI, fig. 1. 

B. vii, D. +4, P. 14, V. 1/5, A. 8, C. 16, L. 1. 35, L. rv. £9, L. tr. 5/14. 

Length of head 3/10, of caudal 2/13, height of body 3/11 of the total length. Hyes—diameter 3$ in 
length of head, 3/4 of a diameter from end of snout, and also apart. Height of head equals its length without 
the snout. Interorbital space convex. The maxilla reaches to below the last third of the orbit. Vertical limb 
of preopercle serrated, and having three strong anteriorly-directed spines along its horizontal border: sub- and 
inter-opercles entire. No spines on the head: no groove below the eyes: a moderately strong opercular spine. 
A nasal tentacle nearly half the diameter of the orbit im length. T'eeth—villiform in jaws, vomer, and palate. 
Fins—dorsal spines strong, increasing in length to the fourth which is more than half (1?) the height of the 
body, they gradually decrease to the last which equals three-fourths of the diameter of the orbit in length, the 
rays are almost of the same height as the spines. Pectoral as long as the head behind the front third of the eye 
and longer than the ventral which just reaches the vent: second anal spine much the strongest and longest, 
equalling the length of the pectoral fin: caudal rounded. Scales—finely ctenoid, those on the head and to below 
the third dorsal spine much smaller than those on the body: upper surface of head scaled as far as the snout, 
also along the suborbital ring of bones and on the cheeks and opercles: 43 rows between lateral-line and base 
of sixth dorsal spine: 10 between the ventral and the lateral-line. Colowrs—veddish, marbled with brown : 
some dark bands radiate from the eye: all the fins spotted, blotched and banded with brown or black. 

Habitat.—Nicobars, from whence the specimen figured (life-size) was brought by the late Dr. Stoliczka. 

Genus, 2—Srpasticutuys, Gill. 
Sebastodes, Ayres. 

Differs from Sebastes in having no palatine teeth. i 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Sebastichthys strongia, D. 11-12 | 4, A. 2, L. 1.45. Seas of India to the Malay Archipelago. 

1. Sehbastichthys strongia. 

Scorpena strongie, Cuv. and Val. iv, p. 323; Quoy and Gaim. Voy. Astrol. Poissons, p. 688, pl. xi, f. 2; 
Less. Voy. Duperr. Zool. Poiss. p. 213; Klunz. Verh. z. b. Ges. Wien, 1870, p. 803. 

Scorpena cyanostigma, Bleeker, Buru, p. 400. 
Sebastes strongensis, Giinther, Catal. ii, p. 105. 

B. vi, D. 11-12 | +, P. 19, V. 1/5, A. 3, C. 15, L. 1. 45, L. tr. 5/16. 

Length of head 1/3, of pectoral 1/4, of caudal 2/11, height of body nearly 1/3 of the total length. Hyes— 
diameter a little more than 1/3 of length of head, 3/4 of a diameter from end of snout, 1/2 a diameter apart. 
Supraorbital ridge spined: two spinate lines given off posteriorly from the orbit, one towards the occiput, the 
other towards the lateral-line. A sharp spine on nostril: anterior edge of preorbital with obtuse spines. Ridge 
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below the orbit to the angle of the preopercle also spiny, and two more strong spines on the lower margin of 
the preopercle. Three strong spines on preorbital and a very strong one at shoulder. Two tentacles above the 
orbit and several more about the head. The maxilla reaches to under the posterior third of the orbit. Teeth— 
villiform in both jaws, and also on the vomer. J’ims—the lower eight rays of the pectoral with free extremities. 
Dorsal spines strong, increasing in length to the ninth. Second dorsal rather lower than the first. Second anal 
spine longest and strongest: caudal rounded. Scales—cover the body, the occiput, cheeks and opercles, also 
the bases of the soft rays of the fins. Lateral-line—in single tubes, with here and there tentacles. Colowrs— 
brownish, banded with darker, the first passing downwards through the eye: a large brown spot on opercle : fins 
irregularly banded in dotted lines. 

Habitat—Ceylon, Andamans, Malay Archipelago. 

Genus, 3—Scorpmna, Artedi. 

Scorpenopsis, Heck.; Neosebastes, Guichenot ; Pseudomonopterus, Bleeker. 

Branchiostegals seven: pseudobranchic. Head large, with a scaleless groove on the occiput, armed with spines 
and usually with skinny flaps. Villiform teeth on the jaws, vomer, and palatines. A single dorsal fin deeply notched, 
dividing the two portions, having twelve spines, and three in the anal, which latter fin is not elongated : pectoral large, 
without free rays. Air-vessel absent. Pyloric appendages few. 

Geographical distribution Tropical seas, also in the Mediterranean and Atlantic coasts of America. 

SYNOPSIS OF SPECIES. 

1. Scorpena haplodactylus, D. 11|2, A. 3, L. r. 43, L. tr. 6/22. Anorbital tentacle. Brownish-black, 
banded and marbled. Andamans and Malay Archipelago. 

2. Scorpena armata, D. 11 | 4, A. 3, L. 1. 35, L. tr. 9/19. No orbital tentacle. Roseate brown, with 
darker blotches. Hast Indies. 

1. Scorpena haplodactylus, Plate XXXVI, fig. 2. 

Scorpena aplodactylus, Bleeker, Ceram. u, p. 698. 
Scorpena haplodactylus, Giinther, Catal. ii, p. 117; Kner, Novara Fische, p. 116. 

B. vii, D. 11 | 3, P. 54+-XTI, V. 1/5, A. 3, C. 15, L. 1. 26, L. rv. #4, L. tr. 6/22. 

Length of head 1/3, of pectoral 1/4, of caudal 1/7, height of body 3/10 of the total length. Hyes— 
diameter 1/4 of length of head, 14 diameters from the end of snout, and 1/2 a diameter apart. Width of 
head equals three-fourths of its length. The maxilla reaches to below the centre of the orbit. Interorbital 
space deeply concave, no groove below the eyes. Two spines on the posterior-superior edge of the orbit, the 
hind one of which is furnished withatentacle. Three strong spines on the occipital and the same number on the 
temporal ridge, and one intermediate small spine. A strong turbinal spine: a suborbital spinate ridge: three 
strong spines on the vertical limb of the preopercle and two blunt ones along its horizontal border: two strong 
opercular spines. Several fleshy tentacles about the head. A strong spine above the base of the pectoral fin on the 
shoulder girdle. Teeth—yvilliform in the jaws, ina narrow V-shaped band on the vomer, and a few on the anterior 
end of the palatines. H'ims—dorsal spines increase in length to the fourth, which equals half the height of the body, 
from it they decrease in length to the eleventh, between which and the next exists a deep notch, the twelfth spine 
twice as high as the eleventh : soft dorsal slightly higher than the spinous. Pectoral equals the length of the 
head behind the middle of the eyes, its twelve lower rays unbranched: second anal spine the strongest and 
longest, equalling half the height of the body: caudal rounded. Scales—on the cheeks, upper and hind edge ot 
the opercles, and a few fleshy tentacles along the lateral-line. Colowrs—brownish-black, banded and marbled 
with darker: anal having a broad band along its basal half: one vertical band at the base of the caudal, another 
along its centre, and a dark margin edged with white: dorsal with brown marks. 

Habitat.—Andamans (where the specimen figured life-size was procured) to the Malay Archipelago and 
beyond. 

2. Scorpena armata. 

Sauvage, Nouy. Arch. du Museum, p. 49, t. ix, pl. 6, fic. 1. 

B. vu, D. 11 | 3, P. 6+XII, V. 1/5, A. 8, C. 13, L. 1. 35, L. tr. 9/19. 

Length of head 4/11, of caudal 2/11, height of body 1/3 of the total length. Hyes—diameter 1/4 of 
length of head, 1; diameters from end of snout, and 3/4 of a diameter apart. The maxilla reaches to nearly 
below the hind edge of the orbit. Interorbital space very concave, with a quadrangular fossa, along which are 
two low ridges that terminate posteriorly in two spines: a deep groove below the eyes. Two or three spines 
along the upper margin of the orbit: a turbinal spine: two strong ones on the preorbital from which a ridge 
proceeds to a spine in the middle of the vertical border of the preopercle, below which are three smaller ones. 
Opercle with two spines. Occipital and temporal ridges spate. ’eeth—villiform in jaws, in a V-shaped band 
on the vomer, and a large band on the palatines. /ins—fifth dorsal spine rather above half the height of 
the body : pectorals and ventrals of the same length passing to slightly beyond the anus: third anal spine the 
longest, exceeding the highest in the dorsal fin: caudal slightly rounded. Scales—over body and head, none 
between the eyes. Colowrs—roseate brown, with darker blotches and a few yellowish-white spots: head spotted 
with black. Fins yellowish-brown, spotted with darker, sometimes forming lines. 
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Habitat.—Two specimens, obtained in the Hast Indies, were presented to the Paris Museum by M. Bonaré. 

Genus, 4—Scorpmnoprsis, Heckel. 

Scorpeenichthys and Parascorpena, Bleeker. 

Differs from Scorpena im having no palatine teeth. 

Geographical distribution.—Tropical seas, also with those of the last genus. 

SYNOPSIS OF SPECIES. 

1. Scorpeenopsis Guamensis, D. 12 | +, P. 94-X, A. 8, L. rv. 43. No orbital tentacle. Scales over cheeks 
and opercles. Brown, marbled with darker. East Indies to the Malay Archipelago. 

2. Scorpeenopsis cirrhosa, D. 11 | 25, P. 6+XII, A. 2, L.r. 56. Orbital tentacle, if present, small. Head 
scaleless. Pinkish brown marbled with darker. 

3. Scorpeenopsis oxycephala, D.11 | 25, P. 6+XII, A. 2, L. r. 46. Orbital tentacle well developed. Scales 
on the upper portions of opercle and preopercle. Reddish brown, spotted and blotched with darker. Nicobars 
to the Malay Archipelago and beyond. 

4. Scorpenopsis rosea, D. 11 | 25, P. 64+-XII, A. 2, L. vr. 48. An orbital tentacle. Scales on upper portion 
of opercles. Reddish brown, marbled. Seas of India. 

5. Scorpcenopsis venosa, D.11 | 2, P.6+XII, A. 3, L.1.38. Apparently no orbital tentacle. Head scaleless. 
Reddish brown blotched with darker. Seas of India. 

1. Scorpenopsis Guamensis, 

Scorpena Guamensis, Quoy and Gaim. Voy. Frey. Zool. p. 326. 
? Scorpena polylepis, Bleeker, Nat. Tyds. Ned. Ind. 1851, ii, p. 173. 
Sebastes polylepis, Giimther, Catal. ii, p. 106.* 

B. vii, D. 12 | 3, P. 94+-X, V. 1/5, A. 8, C. 13, L. vr. 43. 

Length of head 1/3, of caudal 1/5, height of body 2/7 of the total length. Hyes—diameter 2/7 of length 
of head, 1 diameter from end of snout, and 3/4 of a diameter apart. Interorbital space concave. No groove 
beneath the eyes. Supraorbital edge spinate. No orbital tentacle. The maxilla reaches to below the middle 
of the eye. Spines on head acute. Teeth—villiform in jaws and on the vomer. Fins—highest dorsal spines 
equal half of the height of the body. Scales—present on cheeks and opercles. Colowrs—brown marbled with 
darker. 

Habitat.—Malay Archipelago, and said to have been brought from the East Indies. 

2. Scorpenopsis cirrhosa.+ 

Perea cirrhosa, Thunb. Nya Handl. Stockh. xiv, 1793, p. 199, pl. 7, fig. 2. 
bsbh Scorpena cirrhosa, Cuy. and Val. iv, p. 318; Giinther, Catal. i, p. 120; Klunz. Verh. z. b. Ges. Wien, 

, p- 801. 
Scorpena neglecta, Temm. and Schleg. p. 42, pl. 17, fig. 2, 3; Bleeker, Verh. Bat. Gen. xxvi, p. 79. 
Scorpena barbata, Ritpp. N. W. Fische, p. 105, t. 27, fig. 1. 

B. vu, D. 11 | 35, P. 6+-XII, V. 1/5, A. 3, C.13, L. r. 56. 

Length of head 1/3, of caudal 1/6, height of body 3/10 of the total length. Hyes—diameter 1/5 of length 
of head, 13 diameters from end of snout, and 2/3 of a diameter apart. Interorbital space deeply concave, with 
two low ridges along its whole extent which do not end in spines: a deep groove below the anterior edge of 
the orbit: a shallow groove over occiput: occipital and temporal ridges strongly spinate. Two strong spines 
along the upper edge of the orbit. Sometimes an orbital tentacle of small size, which is however mostly absent. 
A spinate ridge from the preorbital across the cheeks, preopercle spinate : opercle with two spines. Tentacles— 
besides the orbital one, there are many more about the head and a very large one above the angle of the mouth: 
there are also some on the body. 'eeth—in jaws and vomer, none on the palate. Fins—dorsal spines increase 
in length to the fourth, which is half as high as the body, and usually shorter than the second of the anal, 
which equals half the length of the head: ventral reaches the anus: caudal cut nearly square. Scales—none 
on the head. Colowrs—Pinkish brown marbled with darker: fins spotted and blotched. 

Habitat— West coast of Africa, seas of India to Malay Archipelago and beyond. 

3. Scorpenopsis oxycephala, Plate XXXVI, fig. 3. 
‘ Scorpena oxycephalus, Bleeker, Sclerop. p. 20, and Verh. Bat. Gen. xxii, Sclerop. p. 7; Kner, Novara 

Fische, p. 116. 
Scorpeena cirrhosa, Giinther, Catal. ii, p. 120 (in part). 
Scorpeenopsis oxycephala, Sauvage, Nov. Arch. Mus. t. ix, p. 52, pl. 6, fig. 3 and 3a. 

B. vii, D. 11 | 35, P. 6--XII, V. 1/5, A. 3, C. 13, L. r. $2, L. tr. 7/22. 

ba ase * Specimens marked Sebastes polylepis, B. M. Catal. ii, p. 107, belong to this species, under which des‘gnation they are now 

__1 The specimen of Scorpena polyprion, B. M. Catal. ii, p. 115, recorded as “d. Half grown, Ceylon, presented by Captain Gascoigne,” appears to belong to this species. 
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Length of head 4/13, of caudal 2/11, height of body 4/17 of the total length. Hyes—diameter 1/5 of 
length of head, 15 diameters from end of snout, and I apart. Interorbital space deeply concave, with two low 
ridges along its whole extent, and which do not end in spines, between them anteriorly is a third: a deep 
groove below the front third of the orbit continued as a shallow one below the eye: a grooye across the occiput 
having one spine anterior to it and two more belonging to the occipital ridge posterior to it. Three strong 
spines along the upper edge of the orbit with a tentacle between the last two. A strong turbinal spine. A 
tentacle to the front nostril. Preorbital with ridges in a star-shape, about seven in number, and ending in 
spines: a spinate ridge across the cheeks to a strong spine in the centre of the vertical border of the preopercle, 
which has two more below it and one blunt one along its lower limb: opercle with two spines. Temporal ridge 
.Spined and one spine between it and the occipital ridge. A spine on the shoulder girdle just above the base of 
the pectoral fin. 'entacles—besides those enumerated, there exists a large one above the angle of the mouth, 
some small ones along the margin of the preopercle, a few also on the lateral-line and on some of the body scales. 
Teeth—villiform in jaws and vomer. ins—dorsal spines rather strong, the third very shghtly longer than the 
fourth, and equal to two-fifths of the height of the body and about as long as the rays: pectoral as long as the 
head without the snout and reaching as far as the ventral: second anal spine much the strongest and equal to 
the length of the head behind the last third of the eye: caudal cut square. Scales—present on the upper 
portions of the opercle and preopercle, eight rows between sixth dorsal spine and lateral-line. Colowrs—reddish, 
clouded with brown, and having a few blackish spots: a dark band commences in the upper half of the 
interspinous membrane between the second and third dorsal spines, and passing along the upper third of the 
fin, descends between the sixth and seventh on to the back: many blotches on the fins: a dark band descends 
over the last half of the caudal: three narrow dark horizontal bands go across the lower half of the anal: 
undivided pectoral rays spotted; ventral with brown spots. 

In a young specimen (23 inches long) captured along with the one described above, the eye is compara- 
tively much larger, the cheeks and opercles are scaled, there are two supraorbital tentacles and a short one on 
the upper angle of the eye, whilst the body is comparatively higher. 

Habitat—Nicobars to the Malay Archipelago and beyond: the specimen figured (over 6 inches in length) 
was obtained at the Nicobars. 

4. Scorpenopsis rosea, Plate XXXVI, fig. 4. 

Scorpeena rosea, Day, Proc. Zool. Soc. 1867, p. 703. 

B. vii, D. 11 | 545, P. 6+-XII, V. 1/5, A. 8, C. 15, L. 1. 43, L. tr. 7/18. 

Length of head 1/5, of pectoral 1/4, of caudal 1/5, height of body 1/3 of the total length. Hyes— 
somewhat elevated, with a deep groove below, and anterior and posterior depressions: interorbital space 
deeply concave, with an elevated smooth ridge on either side: diameter of eyes 1/4 of length of head, 1} from 
end of snout, and 3/4 of a diameter apart. Snout rather elevated, a transverse depression between it and the 
orbit. The maxilla reaches to below the centre of the orbit: lower jaw the longer. A sharp turbinal spine; 
a broad fleshy fringed tentacle to the anterior nostril. Above the angle of the preopercle is a ridge with five more 
backwardly directed spines. Along the angle and lower edge of the preopercle are three denticulations, the 
superior strong and sharp, the others blunted, also three fleshy tentacles along its border and one on its surface. 
Interopercle with a blunt spine and tentacle. Opercle with a central bony ridge ending in two spines. Temporal 
ridge containing three spines, and occipital one likewise spiny ; whilst there is one spine between it and the ridge 
below it. Orbit with a strong spine at its posterior-superior—and another at its superior—edge, the last with a 
long wide tentacle at its base. Several fleshy tentacles exist on the snout, a large one at the angle of the 
mouth, and two on the end of the upper jaw: also three rather large ones on the lower jaw. Teeth—villiform, a 
V-shaped patch on the vomer, none on the palatines. F%ins—dorsal spines moderately strong, the third the longest, 
interspinous membrane rather deeply cleft and extended beyond each spine. Pectoral with its lowest twelve 
rays unbranched and minute fleshy appendages attached to them. Second and third anal spines of equal length, 
the former much the stronger. Caudal cut nearly square. Scales—present, some on the upper part of the 
opercle, head otherwise scaleless. Lateral-line in 23 or 24 tubes. Colowrs—rosy, marbled with greyish : one 
or two irregular vertical grey bands on the caudal fin: dorsal, anal, and ventral also banded: pectoral with 
numerous dark spots. ~ 

S. Mauritiana, C.V. appears very similar, it has 43 rows of scales above the lateral-line and 40 below it- 
Six branched pectoral rays but only 10 simple ones. 

Habitat.—Madras. 

5. Scorpsenopsis venosa. 

Scorpena mooroo-bontoo, Russell, Fish. Vizag. i, p. 44, pl. 56. 
Scorpena venosa, Cuy. and Val. iv, p. 317; Swainson, Fish. ii, p. 266. 

Bevis Ti ea S Vell Seb s Ov lGnlun legos 

Length of head 1/3 of the total length. Hyes—rather above one diameter from the end of snout and also 
one apart. The maxilla reaches to below the last third of the eye. Interorbital space very concave with two 
longitudinal ridges that end posteriorly in spines : a groove before the eyes: a quadrangular space on the vertex 
bordered by spines : turbinal and preorbital spines, a spiny ridge across the cheeks : vertical limb of preopercle 
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spinate: occipital and temporal ridges spinate. Tentacles—none apparent over the orbit (?) : very distinct on 
lower jaw and different parts of the head. Valenciennes observes that its most remarkable character is that all 
the skin of the head between the spines is as if it were veined with small scooped out lines which join on all 
sides, and thus form a network which has the appearance of scales. 'eeth—none on the palate. Fims—fourth 
dorsal spine the longest and equal in length to the second of the anal which is 2/5 of the length of the head. 
Scales—none on head, those on body oblong, ctenoid with a single row of minute spines along its marginal 
border. Colowrs—“ head and body dark, with a mixture of dull red: the throat and belly are of a pink colour. 
The fins irregularly streaked black and red: the ventral at its root is pink like the belly.” —(Russell.) 

M. Sauvage, who has kindly compared Valenciennes’ type specimen for me with a drawing I made 
of §. rosea, has furnished me with the additional information detailed above. He likewise observes “ 8. venosa 
differs from S. rosea (according to your figure) by the head being more elongated : the body also more elongated 
and the dorsal spines not being so high.” 

Habitat—Coromandel coast of India. 

Genus, 5—Prerrois, Cw. 

Macrochyrus, Pteroleptus, Pteropterus and Brachyrus, Swainson. 

Branchiostegals seven: pseudobranchie. Head rather large, armed with spines and having skinny flaps: no 
occipital groove. Villiform teeth in jaws and on vomer, none on the palate. A single deeply notched dorsal fin, 
having from twelve to thirteen spines: anal with two or three spines and few rays: rays, and sometimes spines, 
elongated : no pectoral appendages. Air-vessel large. Pyloric appendages few. 

Geographical distribution.— Red Sea, coasts of Africa, through the seas of India to the Malay Archipelago 
and Polynesia. 

It does not appear that any very great value can be placed on the comparative length of the dorsal spines, 
or pectoral rays in this Genus of Fishes, as they are subject to considerable modifications, some being dependant 
upon age, and others seem to be subject to variation in specimens of the same species. It has yet to be 
ascertained whether the orbital tentacle is equally developed in both sexes. 

SYNOPSIS OF SPECIES. 

1. Pterois Russellii, D. 12 | ays, L. vr. 24. A short supraorbital tentacle. Interorbital space and nape 11-12) 

sealed. Caudal unspotted. No white spot in axilla. Pectoral grey, with its two upper rays spotted. Seas of 
india to the Malay Archipelago. 

2. Pterois miles, D. 12 | zy, L. r. 92. A short supraorbital tentacle. Interorbital space and nape scaled. 
Dorsal, caudal, and anal spotted. A white spot in the axilla. Seas of India. 

3. Pterois zebra, D. 12 | 2, L. vr. £8. A long supraorbital tentacle. Interorbital space scaleless. Dorsal, 
caudal, pectoral and anal spotted. A white spot in the axilla. 

4. Pterois volitans, D. 12 | zg, Lr. 90. A long supraorbital tentacle. Interorbital space and nape 
scaleless, or with rudimentary scales. Dorsal, caudal and anal spotted. A white spot in the axilla. Red Sea, 
East coast of Africa, seas of India to Australia. 

5. Pterois cincta, D. 11 | 2, L. vr. 45. A long supraorbital tentacle. Nape scaled. Soft dorsal, candal 
and anal spotted. No white spot in axilla. Red Sea, seas of India and beyond.. 

1. Pterois Russellii, Plate XXXVI, fig. 5. 

Gasterosteus volitans, Russell, Fish. Vizag. ii, p. 25, pl. 133 (kodipungt), (not G. volitans, Linn.) 
Pterois Russellii, (Van Hass.) Bennett, Proc. Zool. Soc. 1831, p. 128. 
Pteroleptus longicauda, Swains. Fish. ii, p. 264. 
Pterois miles, Cantor, Catal. p. 42 (not Bennett). 
Pterois kodipung?, (Russell) Bleeker, Banka, p. 450; Giinther, Catal. 11, p. 124. 
Pseudomonopterus kodipungt, Bleeker, Fish. Madagascar, p. 87. 

B. vii, D. 12 | a5, P. 13, V. 1/5, A. 735, C. 14, L. vr. 24, L. tr. 11/33. 

Length of head 1/4, of caudal 2/7, height of body 1/4 of the total length. Hyes—diameter 2/9 to 1/5 of 
the length of head, 1{ diameters from the end of snout, and 3/4 of a diameter apart. The maxilla reaches to 
below the middle of the orbit. Preorbital with a spinate ridge traversing its centre, and continued over the 
cheek to the upper preopercular spine, below which latter there exist two or three more on its vertical, and two 
along its horizontal edge. A spine at the posterior-superior angle of the orbit and a short supraorbital tentacle. 
Interorbital space deeply concave, it and the occiput scaled. Occipital and temporal ridges spiny; a small 
turbinal spine. A rather long fleshy tentacle at the angle of the preorbital, one at the anterior nostril, and 
several more about the head. Teeth—villiform in jaws and vomer. /'ims—dorsal spines increase in length to 
the fifth which equals the height of the body and is longer than the rays: the pectoral, with its membrane, 
especially between its four upper rays, deeply cleft, it reaches a little beyond the base of the caudal, or even further : 
ventral extends to the anal rays: third anal spine the longest, equalling the length of the snout: caudal pointed. 
Scales—eleven rows between lateral-line and 6th dorsal spine. Oolowrs—reddish, with from eleven to twelve 
broad dark vertical bands, with intermediate narrow ones. <A black spot on the shoulder behind the opercle, no 
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white spot in the axilla. Pectoral grey, its upper two rays with black spots, its lowest five pinkish, in the adult 
all are spotted : ventrals grey, with obscurely marked white spots: dorsal spines grey, or white annulated with 
grey, soft dorsal, caudal, and anal flesh-coloured without spots, but having in adults a narrow black edge. 

Bennett observes that Russell’s fish, Gasterosteus volitans, is identical with P. volitams in Sir 8. Raffles’ 
life, but not with P. volitans, Linn. 

Habitat.—Seas of India, Mauritius to the Malay Archipelago. Very common in Madras, the specimen 
figured is 7 inches long, the largest obtained 113 inches. Jerdon (M. J. L. and Sc. 1851, p. 141) observes this 
fish is termed Sin towmbi, Tam. at Madras. 

2. Pterois miles, Plate XX XVII, fig. 2. 

Scorpena miles, Bennett, Fish. Ceylon, p. 9, pl. 9. 
Pterois miles, Giinther, Catal. ii, pp. 125, 520; Day, Fish. Malabar, p. 40. 
Pterois muricata, Cuy. and Val. iv, p. 363; Ruppell, N. W. Fische, p. 107; Kner, Novara Fische, p. 118; 

Klunz, Verh. z. b. Ges. Wien, 1870, p. 807. 
? Pterois geniserra, Cuv. and Val. iv, p. 666. 
Macrochyrus miles, Swainson, Fishes, ii, p. 264. 
Kurrun toombi, Tam. ‘ Flying dragon.” 

B. vu, D. 12 | aotaa, P. 14, V. 1/5, A. 327, C. 14, L. v. 92, L. tr. 12/-, Vert. 10/14. 

Length of head 2/9, of pectoral 4/11, of caudal 2/9, height of body 2/7 of the total length. Hyes—diameter 
2/7 to 1/4 of the length of head, 13 diameters from the end of snout, and 1 apart. The maxilla reaches to below 
the front edge of the orbit. Preorbital covered in its lower third with spinate elevations which are continued 
across the cheeks to the angle of the preopercle where they end in three spines in the young or clusters of them 
in the adult: two strong turbinal spines: upper edge of orbit spinate as is also the temporal ridge as far as 
the commencement of the lateral-line: interorbital space convex but not very deeply so: occipital ridge spinate, 
most strongly so posteriorly where it ends in a flattened blade-like spine which has several more near its base. 
A short orbital tentacle, one at the anterior nostril, a long preorbital one over angle of the mouth, and other 
short ones about the head. Teeth—villiform in jaws and vomer. Fins—dorsal spines moderately strong, highest 
from the 6th to the 12th, which equal the height of the body and are longer than the rays: pectoral with the 
inter-radial membrane most deeply cleft between the first three rays, and reaching to below the end of the base 
of the dorsal fin: ventral reaches the anal, the third spine of which last fin is the longest and equal to the 
length of the snout: caudal wedge-shaped. Scales—present in the interorbital space and on the nape. Colours 
—red, with many dark vertical bands much wider than the ground colour, in fact, in the first two-thirds of the 
body the ground colour appears like narrow light bands: in the last third of the body the dark bands are wider 
apart with from one to three intermediate narrow ones. Head banded, bands mostly radiating from the eye, 
two of an S-shape over the chest. A white spot surrounded by black in the axilla. Dorsal spines with from 
five to six dark rings: soft dorsal, caudal, and anal covered with small black spots: pectoral with large black 
blotches on a lighter ground : ventral nearly black, with white and light brown spots. 

Habitat.—From the Red Sea through those of India, to the Malay Archipelago and beyond. The largest 
specimen captured at Madras measured 14 inches in length. Klunzinger considers this another form of P. voli- 
tans, from which it may be distinguished by its scaled nape, comparatively short pectoral, and the numerous 
spines on its head. In a specimen 9 inches long the pectoral reaches the root of the caudal. 

LA 8. Pterois zebra. 
Cuy. and Val. iv, p. 367; Bleeker, Amb. and Ceram. p. 265; Quoy and Gaim. Voy. Uranie, p. 329, and 

Voy. Astrol. Poiss. p. 692, pl. xi, f. 6; Giinther, Catal. ii, p. 126. 

Brachyurus zebra, Swainson, Fishes, ii, p. 264. 
Pseudomonopterus zebra, Bleeker, Fish. Madag. p. 87. 

B. vii, D. 12 | 4, P. 17, V. 1/5, A. 387, C. 14, L. vr. £8, L. tr. 9/. 

Length of head 2/7, of caudal 2/9, height of body 2/7 of the total length. Hyes—diameter 2/7 of length 
of head, (in a specimen 33 inches long,) 1 diameter from end of snout, and 2/3 of a diameter apart. Interorbital 
space deeply concave, traversed by two low ridges which posteriorly end in a strong spine: interorbital 
space scaleless. The maxilla reaches to below the first third of the orbit. Preopercle with three spines on its 
vertical border at and above its angle: turbinal spines present. Two or three spines along the upper edge of 
the orbit, its hind margin likewise serrated. Ridges in a stellate form on the preorbital, one of which is con- 
tinued backwards in a spinate form across the suborbitals and cheeks to the superior preopercular spine: three 
strong spines on the occipital and four along the temporal ridge. A long orbital tentacle equalling more than 
half the length of the head: fleshy tentacles along the lower edge of the preorbital, the hind one over the angle 
of the mouth being very large. Teeth—villiform in jaws and yomer. J ins—dorsal spines increase in length 
to the seventh, remaining about of equal height to the tenth, or as long as the height of the body and higher 
than the rays: pectoral with 17 rays, the upper four haying filamentous prolongations, and reaching as far as 
the base of the caudal : ventrals reach the anal spines, the third of which is slightly the longest, and equal to 
1} diameters of the orbit in length: caudal wedge-shaped. Colowrs—body vertically banded with narrow inter- 
mediate ones: a black blotch with a white central spot in the axilla: dorsal spines annulated with black: soft 

x 
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dorsal and anal with black spots in irregular lines: four or five sinuous vertical bands on the caudal: pectoral 
and ventral with black transverse bands and lines as wide or wider than the ground-colour. 

Habitat—Seas of India to the Malay Archipelago and beyond. I have this species from the Andamans. 

4. Pterois volitans, Plate XX XVII, fig. 1. 

Gasterosteus volitans, Linn, Syst. Nat. XIT, i, p. 491. 
Scorpena volitans, Bloch, t. 184; Gmel. Linn. p. 1217; Bl. Schn. p. 193; Lacép. ii, p. 289; Gronoy. 

ed. Gray, p. 119; Bennett, Fish. Ceylon, p. 1, pl. 1. 
Scorpena mahe, Lacép. iii, p. 278. 
Pterois volitams, Cuv. and Val. iv, p. 352, pl. 88; Swainson, Fishes, i, p. 264; Bleeker, Sclerop. p. 8; 

Rippell, N. W. Fische, p. 107; Giimther, Catal. 11, p. 122; Day, Fishes of Malabar, p. 38; Klunz. Verh. z. b. 
Ges. Wien, 1870, p. 806. 

Pseudomonopterus volitans, Bleeker, Fish. Madagas. p. 87. 
Pterois & nageoires lie de vin, Liénard, Nat. Hist. Soc. Mauritius, 1839, p. 33. 
Purrooah, Mal.: Cheeb-ta-ta-dah, Andam. 

B. vu, D. 12 | zt, P. 14, V. 1/5, A. 233, C. 14, L. x. 90, L. tr. 13/, Cee. pyl. 3, Vert. 10/14. 

Length of head 3/11 to 3/13, of caudal 3/11 to 4/13, height of body 4/13 to 1/3 of the total length. Eyes 
——diameter 1/4 to 2/9 of length of head, 1} to 14 diameters from end of snout, and 1 apart. Interorbital space 
deeply concave, it and the nape scaleless, or with some very rudimentary scales: it is traversed by two low 
ridges which do not terminate posteriorly in spines. The maxilla reaches to below the front edge or first third 
of the orbit. Preopercle with two or three spines along its vertical border, and three more along its lower limb: 
turbinal spines present: some blunt ones along the upper edge of the orbit: occipital ridge with two blade-like 
spines: two more, but less developed, on the temporal ridge: lower margin of preorbital with three blunt spines 
and a raised line, sometimes almost spinate, running across the cheeks from that bone to the upper preopercular 
spine. Opercular spine but slightly developed. A long tentacle from the upper edge of the orbit and about half 
the length of the head: also fleshy tentacles along the lower edge of the preorbital, the hind one of which is most 
developed. eeth—villiform in jaws and vomer. Wins—the first ten dorsal spines are high, and equal to the 
height, or one half more, of the body, the interspinous membrane deeply emarginate : soft portion of fin not so 
high as the spinous: pectoral reaching to or beyond the root of the caudal, the membrane between the upper 
four rays. deeply cleft: ventrals reach the anal rays : third anal spine the longest, being three-fourths as high as 
the first dorsal spine: caudal rather rounded or wedge-shaped. Colowrs—reddish, with vertical brown bands 
having narrower and lighter intermediate ones: three or four broad ones radiate from the eye: one passes over 
the nape, and seven or eight more are present on the body, the third and fourth usually coalescing under the 
middle of the pectoral fin. A black mark in the axilla, having a pure white spot in its centre. Dorsal spines 
annulated with black : soft dorsal, caudal, and anal spotted: pectoral greyish with light-coloured spots: ventral 
slate-coloured with white spots. 

Habitat—Red Sea, East coast of Africa, through the seas of India to Australia. 

5. Pterois cincta, Plate XX XVII, fig. 3. 

? Pterois radiata, (Park.) Cuy. and Val. iv, p. 369; Garrett, Fische d. Sudsee, t. Ivi, fig. A. 
Pterois cincta, Riipp. N. W. Fische, p. 108, t. 26, f. 3; Giimther, Catal. 1, p. 125; Klunz. Verh. z. b. Ges. 

Wien, 1870, p. 806. 

B. vii, D. 11 | zy, P. 16, V. 1/5, A. 8, C. 15, L. 1. 25, L. r. 45, L. tr. 7/25. 

Length of head’3/11, of caudal 1/4 to 3/14, of pectoral 2/3, height of body 3/11 of the total length. Hyes— 
diameter 2/7 of length of head, 1 diameter from end of snout, and 2/3 of a diameter apart. Interorbital space 
very concave. The maxilla reaches to below the hind edge of the orbit. Tentacle above the orbit long, and 
reaching as far as the end of the snout. Margin of orbit serrated: occipital and temporal ridges spinate: other 
bones about the head comparatively feebly armed. Several fleshy tentacles on the head: long ones on the 
snout. eeth—villiform in jaws and vomer. /ins—eighth to ninth dorsal spines the highest, equalling half the 
height of the body: pectoral reaches as far as the end of the caudal. Scales—on nape. Colow’s—snout 
uncoloured : a deep brown band edged with white extends from the eye to the angle of the interopercle: the 
second encircles the neck, and there are six more on the body, which looks as if it were traversed vertically by 
narrow milk-white bands. A dark band at the base of the pectoral, which is also stained in its outer half; a 
blackish mark in the axilla without any white spot. Ventral greyish, its spine white: caudal spotted. 

The name P. radiata attached to a figure of this species in Garrett’s Fische d. Sudsee, 1. ¢. would appear* 
to show that Dr. Giinther considers the figure of a Pterois, made at Otaheiti by Parkinson, to be identical with 
the above. See Cuv. and Val. iv, p. 369. 

Habitat.—Red Sea, Andamans to the Malay Archipelago and beyond. 

Genus, 6—Avpistus, Cuv. 

Pterichthys, Swainson ; Polenius, Kaup. 
; ; A : ; it i : ae. - 

Branchiostegals sie. Head and body rather compressed. No groove across occiput. Strong and sharp 

* Parts i-ili have been published in this country, including 1x plates, but only 96 pages of letterpress. 
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preorbital and preopercular spines: opercles armed. A mandibular barbel. Villiform teeth im jams, vomer and, 
palate. A single dorsal fin with more spines than rays (D. 14225) : three anal spines: pectoral elongated and having 
a free ray at its base. Articulated fin-rays branched. Scales present. Air-vessel with w constriction. A cleft behind 

the fourth gill. 

Geographical distribution—From the Red Sea through those of India. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Apistus carinatus, D. +4525, P. 12+], A. 8, L. vr. 70. Body greyish above, rosy below: pectoral black 
and a black blotch on the spinous dorsal: soft dorsal and anal banded in spots. Seas of India to the Malay 
Archipelago and beyond. 

1. Apistus carinatus, Plate XX XVII, fig. 4. 

Scorpena carinata, Bl. Schn. p. 193. 
Trigla worrah-minoo, Russell, Fish. Vizag. ii, p. 45, pl. 160, B. 
Apistus alatus, Cuv. and Val. iv, p. 392; Tem. Schleg. Fauna Japon, p. 49; Gunther, Catal. ii, p. 131. 
Apistus carinatus, Cuy. and Val. iv, p. 395. 
Apistus Israélitarwm, (Khrenb.) Cuy. and Val. iv, p. 396; Gunther, Catal. ii, p. 131; Klunz. Verh. z. b. 

Ges. Wien, 1870, p. 809. : 
Pterichthys alatus et carinatus, Swainson, Fish. ii, p. 265. 
Polemius alatus, Kaup. Wiegm. Arch. 1858, p. 333. 

B. vi, D. 432%, P. 12-41, V. 1/5, A. 3, C. 12, Lv. 70. 
Length of head from 2/7 to 3/11, of caudal 1/4 to 2/9, height of body 3/13 to 1/4 of the total length. 

Byes—directed slightly upwards and outwards, diameter 2/7 to 1/4 of length of head, rather above 1 diameter 
from end of snout, and 1/3 of a diameter apart. Upper surface of the head rugose with two divergent lines 
passing from the snout between the eyes to the occiput where they terminate in small spines a little in front of 
either side of the base of the dorsal fin. The maxilla reaches to below the centre of the orbit. Preorbital spine as 
long as the orbit, having two small ones anteriorly on the lower edge of the bone. Preopercle with one strong 
spine and two or three small ones along its lower edge : opercle rugose, with two spines and a spinate temporal 
ridge. Barbels—a long slender one, equalling the diameter of the eye, is situated below the mandibular 
symphysis, and another a short distance behind it. Teeth——villiform in jaws, vomer and palate. MHins—first 
dorsal spines increase to the sixth, then decrease to the fourteenth; in some specimens the first few dorsal spines 
are shorter than in others: membrane deeply notched, fifteenth spine nearly twice as long as the preceding 
one: pectoral reaching to the base of the last dorsal ray, its single appendage to the first of the anal: ventral 
slightly longer: third anal spine the longest: caudal cut square. Scales—small, somewhat trefoil in shape. 
Air-vessel—thick, constricted in the centre. Colowrs—body greyish along.the back, becoming rosy on the 
abdomen : pectorals deep black: appendage milk-white: dorsal diaphanous, tinged with grey and edged with 
black, a deep black blotch from the eighth to the fourteenth spine: three oblique brownish streaks on the soft 
dorsal, which also has a brown edging: upper pectoral ray white: caudal with four vertical black bands: anal 
greyish, with a yellow horizontal band. 

Russell mentions a variety of a grey colour. Ehrenberg’s specimen at Berlin has D.1, not + as given by 
C.V. and Klunzinger. 

Habitat.—Seas of India to the Malay Archipelago and beyond, attaining 5 inches in length. 

Genus, 7—Crntropogon, Giinther. 
Gynnapistes, sp. Swainson. 

Branchiostegals six or seven. Head and body rather strongly compressed : no groove on occiput. Preorbital 
with a strong spine, preopercle likewise spinate: opercle armed. Villiform teeth in the jaws, vomer and palatine 
bones. A single dorsal fin with more spines than rays (D. 14245): anal with three spines: pectoral without any free 
rays at its base: articulated fin-rays branched. Scales present. (A narrow cleft behind the fourth gill.) 

Geographical distribution.—Seas of India to the Malay Archipelago and beyond. 

SYNOPSIS OF INDIVIDUAL SPHCIES. 

1. Centropogon Indicus, D. 12, A. 2, L. vr. 80. Pinkish, with irregular bands on the head: bars on body, 
anal and caudal fins. Madras. 

1. Centropogon Indicus, Plate XX XVIII, fig. 2. 

B. vii, D. 34, P. 10, V. 1/4, A. 2, C. 14, L. r. 80. 

Length of head 3/10, of caudal 1/5, height of body 1/4 of the total length. Hyes—diameter 2/7 of length 
of head, 3/4 of a diameter from end of snout, and 2/3 of a diameter apart. The maxilla reaches to below the 
first third of the eye: lower jaw slightly the longer. Interorbital space slightly concave, traversed by two 
ridges which posteriorly have rather spinate terminations. Preorbital with a strong spine extending to below 
the last third or hind edge of the eye, and having a small one at its base. A strong preopercular spine equal to 

7) 
X24 
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two-thirds of the diameter of the orbit in length, five more blunt ones along its angle and lower edge : opercle with 
two spines : occipital and temporal ridges sharp but not spinate. eeth—villitorm in jaws, vomer and palate. 
Fins—second and third dorsal spines the longest and about equal to two-thirds the height of the body, longer also 
than the rays: soft portion of the dorsal fin not joined to the caudal: pectoral as long as the head excluding the 
snout, all the rays branched: ventral reaches the anus: third anal spine considerably the longest and equal in 
length to the highest in the dorsal fin: caudal slightly rounded. Scales—distinct, none on the head. Colowrs— 
pinkish, with irregular markings over the head, the cheeks beg barred with pinkish and brown vertical bands : 
three or four badly defined vertical bars on the body, the last bemg over the base of the caudal fin: a vertical 
brown band over the last third of caudal fin, and the posterior third of the anal banded: ventral nearly black 
in its last half. 

Habitat.—Madras, the specimen figured is 25 inches long. 

Genus, 8—Gymnapistus, Swains. 

Apistus, sp. Cuy. and Val.: Trichosomus,* sp. Swainson: Prosopodasys, Ginther. 

Branchiostegals six. Head and body somewhat compressed: no groove across the occiput. Preorbital and 
preopercle with strong, sharp spines: opercle armed. Villiform teeth in jaws, vomer and palate. Dorsal fin formed 
of two portions, the first of three spines which are connected by membrane with the second part, the spines in greater 
number than the rays: three anal spines, pectoral without any free rays at its base: articulated fin-rays branched. 
Scales rudimentary or absent. 

Geographical distribution.—Seas of India to the Malay Archipelago and beyond. 

SYNOPSIS OF SPECIES. 

1. Gymnapistus niger, D. 3 | °2°, A. &. Scales absent. Nearly black. Seas of India to the Malay 
Archipelago. 

2. Gymnapistus dracena, D. 3 | 2, A. =%;. Scales rudimentary. Greyish-brown, with a black blotch on 
the dorsal fin between the third and seventh spines: other fins marked with black. Seas of India. 

1. Gymnapistus niger, Plate XX XVII, fig. 5. 

Apistus niger, Cuv. and Val. iv, p. 415. 
Gymnapistes niger, Swainson, Fishes, ii, p. 266. 
Prosopodasys niger, Giinther, Catal. ii, p. 141. 
Pom-tho-cho-rogue-dah, Andam. 

Bo vi, D. 3) 22°) PB. 10, Vi. 1/5, A. 2 C9: 

Length of head 3/10, of caudal 2/9, height of body 1/3 of the total length. Hyes—diameter 1/4 of 
length of head, 1 diameter from end of snout, and 3/4 of a diameter apart. Mouth oblique, lower jaw very 
slightly the longer; the maxilla reaches to below the last third of the orbit. Preorbital with a very strong 
sharp spine reaching to beyond the hind edge of the orbit. Preopercle with a sharp spine, as long as one 
‘diameter of the orbit, about the middle of its vertical border, with three obtuse ones below it and two along its 
horizontal limb, Interorbital space slightly concave. Teeth—villiform in jaws, vomer and palate. Fims—the 
first dorsal commences over the hind third of the orbit, the interspinous membrane of the two fins continuous, 
the second spine is two-thirds as high as the body and there is a short interspace between the two fins: the 
rayed portion is of equal. height with the second part of the spinous, a membraneous prolongation goes from 
the end of the fin nearly to the base of the caudal. Pectoral, which is 1/4 of the total length, reaches to above 
the anus, but the ventral does not extend quite so far: third anal spine longer but weaker than the second : 
caudal cut square. All the articulated fin-rays branched at their extremities. Scales—absent except in the 
form of roughnesses here and there in the skin. Colowrs—brownish-black, caudal yellowish-white, striated with 
brown and having a dark band in its last fourth and a white external edge. 

Habitat.—Seas of India to the Malay Archipelago: very numerous at the Andamans where the specimen 
(figured life-size) was captured. The natives assert that wounds from its spines are exceedingly venomous. 

2. Gymnapistus dracena, Plate XX XVIII, fig. 1. 

Apistus dracena, Cuy. and Val. iv, p. 403. 
Apistus Belengeri, Cuvy. and Val. iv, p. 412; Belenger, Voy. Ind. Orient. p. 349. 
Trichosomus dracceena, Swainson, Fishes, ii, p. 265. 
Prosopodasys dracena, Gunther, Catal. ii, p. 140; Day, Fishes of Malabar, p. 42. 
Tetraroge Belengert, Day, Fish. Malabar, p. 41. 

B. vi, D. 3 | $8, P. 13, V. 1/5, A <8, C. 13. 

Length of head 2/7, of caudal 1/4, height of body 1/3 of the total length. Hyes—diameter 1/4 of length 
of head, 3/4 of a diameter from end of snout, and 2/3 of a diameter apart. Width of head equals its length 
behind the orbit. The maxilla reaches to below the first third of the orbit: lower jaw the longer and haying a 
tubercle at the symphysis. Preorbital with a strong sharp spine directed backwards, three-fourths of the orbit 

* Preoceupied by Trichosoma, Rud. Vermes, 1819, also (Ramb.) Boisduv. Lepidop. 1834. 
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in length and having a small one at its base. Preopercle with a sharp spine as long as the orbit, and three or 
four blunt points along its angle and lower limb. Opercle with two spines. eeth—yvilliform in jaws, vomer 
and palate. #ins—dorsal spines sharp but slender; the first arises over the middle of the eye, the interspinous 
membrane is deeply notched, the second or third spine the longest equalling half the height of the body, all 
three are longer than the spines of the second dorsal, the membrane of which latter is deeply notched. All the 
articulated rays are branched. Pectoral a little longer than the head and reaching to above the middle rays of 
the anal: ventral reaches the anal spines, the third of which is the longest: caudal cut almost square. Scales— 
rudimentary. Colowrs—greyish-brown, a black blotch on the dorsal fin between the third or fourth and seventh 
or ninth spines: soft dorsal nearly black in its last three-fourths: pectoral blackish, as is also the outer half of 
the ventral and the anal: caudal yellowish-white with some small brown spots. 

Habitat—Common in the seas in Western India and Ceylon, especially off Canara, where it attains 
3 inches in length. 

Genus, 9—Anpstyaristus, Bleeker. 

Apistus, sp. Cuv. and Val.: Platypterus,* Swainson. 

Branchiostegals five or six. Head and body strongly compressed : no groove across occiput. Strong and sharp 
preorbital and preopercular spines: opercle armed. Villiform teeth in jaws, vomer and palate. A single dorsal fin 
with more spines than rays (D. 1232) generally elevated anteriorly: three anal spines: pectoral without any free 
ray at its base. Articulated fin-rays branched. Scales, if present, rudimentary. Air-vessel present. Pyloric 
appendages few. 

SYNOPSIS OF SPECIES. 

1. Amblyapistus tenianotus, D. 44°, A. =3,. Second dorsal spine as high.as the body. Reddish, with 
irregular dark spots and blotches: a brown mark between the fifth and seventh dorsal spines. Andamans to 
the Malay Archipelago. 

2. Amblyapistus longispinis, D. 1225, A. 38:. Second dorsal spine two-thirds as high as the body. 
Scales minute. Pinkish, with blotches and a white spot on the side. Seas of India to China. 

3. Amblyapistus macracanthus, D. 1348, A. Brownish-black: pectoral with a white border. Anda- 
mans and Malay Archipelago. 

1. Amblyapistus tenianotus, Plate XX XVIII, fig. 5. 

Tenianotus latovittatus, Lacep. iv, pl. 3, f. 2 (no description.) 
Apistus tenianotus, Cuy. and Val. iv, p. 404; Richardson, Voy. Samarang, Fish. pl. 4, fig. land 2; Bleeker, 

Amb. ii, p. 557. 
Tetraroge tenianotus, Ginther, Catal. ii, p. 136. 
Platypterus tenianotus, Swains. Fish. 1, p. 265. 
Amblyapistus tenianotus, Bleeker, Fish. Maur. p. 87. 

B. vy. D. 1245, P. 12, V. 1/5, A. 53, C. 12. 

Length of head 3/13, of pectoral 2/7, of caudal 4/17, height of body 2/7 of the total length. Hyes— 
diameter 3/10 of length of head, nearly 1 diameter from end of snout and 3/4 of a diameter apart. Body 
strongly compressed, the profile from the snout to the commencement of the dorsal fin almost vertical. The 
maxilla reaches to below the front edge of the orbit, lower jaw slightly the longer. Preorbital spine curved and 
very sharp, of moderate length and having a small basal one: preopercle with a sharp spine a little above its angle, 
and three or four blunt ones along its lower margin: two opercular spines, the upper thelonger. Teeth—yilli- 
form in jaws, on vomer, and in a small patch on the palate. #ins—dorsal high anteriorly, its first spine a little 
above one diameter of the orbit in length, its second as high as the body, and its third a little shorter: from 
about the fourth spine to the end of the rays all are of about the same height : a slight membraneous continuation 
between the end of the dorsal and base of the caudal fins. All the articulated fin-rays branched.+ The ventrals 
do not reach the anal and are shorter than the pectoral: third anal spine the longest: caudal slightly rounded. 
Scales—rudimentary. Lateral-line—first sixteen tubules distinct, subsequently they coalesce into one tube. 
Colours—reddish, with irregular brownish spots, a brown mark between the fifth and sixth or seventh dorsal 
spines. 
# Hatitat—Andaman islands, Malay Archipelago and beyond, attaining a few inches in length. The 
specimen figured is in the British Museum collection. 

2. Amblyapistus longispinis, Plate XX XVIII, fig. 4. 

Apistus longispinis, Cuv. and Val. iv, p. 408; Quoy and Gaim. Voy. Astrol. Poiss. p. 694, pl. si, fig 4. 
Apistes multicolor, Richardson, Voy. Samarang, Fishes, p. 3, pl. iv, fig. 3, 4. 
Tetraroge longispinis, Ginther, Catal. ii, p. 134. 

B. vi, D. 23245, V. 1/4 A=, C..12, 

alco DO 

* Preoccupied (IX. and V. Hass.) Cuv. and Val. Fishes, 1837, &c. P 
i + The specimen marked ‘>. Young, Madras. Presented by T. C. Jerdon, Esq.,” has none of its articulated rays branched, 

it is A. roseus. 
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Length of head 4/15, of caudal 2/11, height of body 3/11 of the total length. Hyes—diameter 2/7 of 
length of head, one diameter from end of snout, and nearly one apart. Body strongly compressed, a rise from 
the snout to the base of the dorsal fin at about 45°. The maxilla reaches to below the middle of the orbit, lower 
jaw slightly the longer. Preorbital with one sharp spine reaching to below the hind edge of the orbit and 
haying a small one at its base. A strong sharp spine at the angle of the preopercle, and some blunt ones along 
its lower edge: opercular spines moderately developed. Teeth—vilhiform in jaws, vomer, and palate. Tins— 
dorsal spines moderately strong, commencing over the middle of the eye, interspmous membrane deeply 
emarginate, the first dorsal spine equals the length of the head in front of the middle of the eye, the second and 
third are of equal length and as long as the head excluding the snout, last eight spines of about the same height 
as the rays: pectoral as long as the head, its articulated rays branched, and it extends as far as the ventral : 
second anal spine rather strong and nearly as long as the head anterior to the hind edge of the eye, third spine 
equals the length of the head behind the middle of the eye: caudal cut square. Scales—rudimentary, but 
distinct. Lateral-line—with 20 tubes. Colowrs—pinkish, a brown spot on the lateral line below the seventh 
dorsal spine, and a white one above and behind it: fins with brown spots, end of caudal blackish. 

The specimen is figured life-size from one from China in the British Museum, presented by Mr. Reeves. 
I never obtained this species in India, but one stated to have come from thence was given the British Museum 
by General Hardwicke. 

Habitat.—Seas of India to China, attaining a few inches in length. 

3. Amblyapistus macracanthus, Plate XX XVIII, fig 3. 

Apistus macracanthus, Bleeker, Ceram. p. 267. 
Tetraroge macracanthus, Giimther, Catal. ii, p. 133. 

B. vi, D. 32548, P. 12, V. 1/5, A. 8, C. 12. 

Length of head 2/9, of caudal 1/4, height of body 2/7 of the total length. Hyes—diameter 3/11 of length 
of head, 1 diameter from end of snout, and 3/4 of a diameter apart. Body strongly compressed. The maxilla 
reaches to below the first third of the orbit. Preorbital with two strong sharp spines: five along the angle and, 
vertical limb of the preopercle, the upper being sharp and the strongest: opercle with two spines. Barbels 
absent. Teeth—villiform in jaws, vomer, and palate. ims—dorsal fin commences before the eyes, is high 
anteriorly, the first three spines being at some distance from the others, the second dorsal spine the highest, 
being nearly as high as the body, the last spime as high as the rays. All the articulated fin-rays branched near 
their extremities. Pectoral rather longer than the height of the body: ventral reaches the anal: third anal 
spine the longest and equal: to half the length of the head: caudal pointed, its lower berder truncated, it is 
slightly joined to the base of the caudal by a membranous prolongation. Scales—a few small ones imbedded 
in the skin on the body. Colowrs—brownish-black, the pectoral with a white border. 

Habitat—Andamans and Malay Archipelago, the specimen figured (a female 3; inches long) was captured 
at the Andaman islands. 

Genus, 10—Microrvs, Gray. 

Caracanthus, Kroyer: Amphiprionichthys, Bleeker: Centropus, Kner: Crossoderma, Guichenot. 

Branchiostegals four to six. Body strongly compressed. Preorbital, pre- sub- and inter-opercles armed. 
Villiform teeth in the jaws only. A single or two dorsal fins, the first with seven or eight spines, the anal with two : 
no free pectoral rays : ventrals rudimentary : some of the articulated fin-rays branched. Body scaleless, but covered 
with small tubercles, (no cleft behind the fowrth gill.) 

Geographical distribution.—These small fishes appear to be distributed through the seas of India to the 
Malay Archipelago and beyond. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Micropus Zeylonicus—D. 7/14, A. 2;, yellowish-brown, with darker reticulations. Malabar and Ceylon. 

1. Micropus Zeylonicus, Plate XX XVIII, fig. 6. 

Amphiprionichthys Zeylonicus, Day, Proc. Zool. Soc. 1869, p. 515. 

B. iv, D. 7/14, P. 18, V. 1/3?, A. 32,, C. 15. 

Length of head nearly 1/3, of caudal 1/5, height of body 4/9 to 1/2 of the total length, Hyes—high up, 
12 diameters from end of snout and 1 apart. Body elevated and compressed, the profile from the dorsal fin to 
the snout very steep. Mouth anterior, lower jaw rather the longer: the maxilla reaches to below the middle 
of the eye. Preorbital with a strong spine directed backwards and somewhat downwards: preopercle with five 
blunt spines, the two lowest being the longest: an equally long one but not so blunt exists on the interopercle : 
subopercle with one blunt spine: opercle with two badly developed spies. A serrated ridge passes from the 
back of the orbit towards the occiput. Teeth—villiform in the jaws, none on the vomer or palate. Fins— 
dorsal fin has a notch between its two portions, the third and fourth spines the highest, and equal to a little 
more than 1 diameter of the orbit: rays not so high as the spines: ventrals rudimentary : anal spines with a 
deep notch in the membrane separating them from the rays. Scales—absent, but slight elevations on the skin. 
Colowrs —bluish along the upper half of the body, becoming dirty brown on the abdomen: several irregular 
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rows of yellowish blotches along the back and sides, separated by a darker reticulation : fins light-coloured, 
caudal marked as the sides of the body. 

Habitat.—The specimen figured (13 inches long) is from Malabar; some from Ceylon, dredged by Dr. 
Anderson in the Galle harbour, exist in the Calcutta Museum, the largest is 2 inches in length. 

Genus, 11—Mrnous, Cw. and Val. 

Corythobatus, sp. Cantor. 

Branchiostegals seven. Head large, body rather compressed: a groove aeross occiput. Preorbital with a strony 
spine, preopercle likewise spinate: opercle armed. Villiform teeth on jaws and vomer, palatines edentulous. A single 
dorsal fin with about the sume number of spines as rays (D. 234): anal spines if present badly developed: pectoral 
with a free ray at its base. Articulated fin-rays single, unbranched. Scales absent. Ccecal appendages few. 
(A cleft behind the fourth gill.) 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Minous monodactylus, D. 232, P. 10+1, A. 9-11. Greyish, becoming flesh-coloured along the abdomen, 
fins marked with black. Seas of India to the Malay Archipelago and beyond. 

1. Minous monodactylus, Plate XX XVIII, fig. 7. 

Scorpena monodactyla, Bl. Schn. p. 195. 
Trigla worrah-minoo, Russell, u, p. 44; fig. 149. 
Apistus minous, Cin. Rég. eatin 
Minous woora, Cuy. and Val. iv, p. 421; Richards. Ich. China, p. 213; Bleeker, Sumatra, ii, p. 251. 
_Minous monodactylus, Cuv. and Val. iv, p. 424, pl. 59, f. 2; Bleeker, Sclerop. p. 9, and Fish. Mauritias, 

p. 87; Gunther, Catal. 11, p. 148; Day, Fish. Malab. p. 43. 
Apistes Russellii et monodactylus, Swains. Fish. u1, p. 265. 
Corythobatus woora, Cantor, Catal. p. 45. 
Minous Adamsii, Richards. Voy. Samar. Fish. p. 7, pl. 2, f. 4, 5. 
Cul-plaachee, Tam. 

B. vii, D. 913, P. 1041, V. 1/5, A. 9-11, ©. 10, Cae. pyl. 4. 
Length of head 3/10, of caudal 1/4, height of body 4/17 to 1/4 of the total length. Hyes—diameter 

2/7 to 1/4 of the length of head, 1} diameters from the end of snout, and also apart. The maxilla reaches to 
below the front edge of the orbit. Preorbital spine strong, sharp, and equal in length to 2/3 of the diameter ot 
the orbit, and having another small one at its base. In one specimen there are two long preorbital spines on one 
side as well as the basal one, but the normal number on the other. Preopercle with a strong sharp spine at its 
angle and three other shorter and blunter ones, one or two short ones also at its lower limb. ‘Temporal and 
occipital ridges spinate, and all or most of those on the head rugose, as are also the edge of the orbit and the 
superciliary ridge. Teeth—fine in jaws, on yomer, but none on the palate. F%ms—dorsal spines moderately strong, 
the first distinct from the remainder, the membrane deeply cleft: pectoral large and as long as the head, 
reaching to below the commencement of the soft dorsal or even to its third ray, a single free ray below the 
pectoral fin which is nearly as long as the fin, in dried specimens it sometimes splits into two: caudal rays, and 
all the articulated ones, unbranched. Scales—absent. Colowrs—head greyish-brown above, sides and abdomen 
lighter or flesh-coloured, with dark blotches and marks: dorsal fin light brown margined with black : pectoral 
black, its appendage white: caudal buff, with three vertical brown bars. 

Habitat.—Seas of India to China, attaining 4 or 5 inches in length. 

Genus, 12—Cocorropus, Kaup. 

Corythobatus, sp. Cantor ; Tetraroge, pt. Giinther. 

Branchiostegals six. Head and body strongly compressed: no groove across the occiput. Preorbital with « 
strong blunt spine: preopercle with a similar one: opercle armed. Villiform teeth in jaws and vomer, palatines 
edentulous. A single dorsal fin with more spines than rays (D. 183°): two weak anal spines: pectoral without ani 
jree ray at its base. Articulated fin-rays single, unbranched. Scales absent. 

SYNOPSIS OF SPECIES. 

1. Cocotropus echinatus, D. +2, P.11, A. 72s. Pinkish. Seas of India to the Malay Archipelago. 
2. Cocotropus roseus, D. 1415, P. 14, A. 725. Pinkish, a white outer angle to each side of the caudal fin. 

Coromandel eoast’of India. 

1. Cocotropus echinatus. 

Corythobatus echinatus, Cantor, Catal. p. 45, pl. 13. 
Cocotropus echinatus, Kaup. Wiegn. Arch. Naturg. 1858, p. 333. 
Tetraroge echinata, Gtinther, Catal. ii, p. 186. 

B. vi, D. 23, P. 11, V. 1/3, A. 2, C. 12. 

Length of head 3/11, of pectoral 1/4, of caudal 1/6, height of body 2/7 of the total length. Hyes— 
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near the dorsal profile and below the base of the two first dorsal spines, diameter 2/9 of length of head, 
12 diameters from end of snout, and 3/4 of a diameter apart. Body and head strongly compressed, the anterior 
profile ascends almost vertically from the snout to the base of the first dorsal spine. Maxilla reaches to below 
the centre of the orbit. Preorbital with a strong curved blunt spine, having a smaller but similar one at its 
base: four blunt spines along the margin of the preopercle and three on the opercle. Teeth—yvilliform in the 
jaws, and in a crescentic band on the vomer. Jims—the single dorsal commences over the front half of the 
orbit, the first spine being rather curved, and the longest equalling the head excluding the snout, the last spines 
as high as the rays which are unbranched: from the end of the dorsal fin a membraneous continuation extends 
to the base of the caudal. Anal spines very weak: caudal rounded. Body and head studded with small obtuse 
prickles. Lateral-line—indistinct. Colowrs—buff, with five brown lines radiating from the eye ; upper edge of 
dorsal purple: some large brownish blotches in the upper half of the body, all the fins more or less dotted with 
brown, and a whitish spot at the upper and lower angle of the end of the caudal. 

This species exists in the Calcutta Museum, where it was labelled Apistes spinosa, from the Andamans, it 
attains a few inches in length. 

Habitat.—Andamans and Pinang. 

2. Cocotropus roseus, Plate XXXVIII, fig. 8. 
B. vi, D. 14912, P. 14, V. 1/8, A..725, C. 12. 

Length of head 2/7, of caudal 1/7, height of body 2/7 of the total length. Hyes—placed high up, 
diameter 1/4 of length of head, 1{ diameters from end of snout, and 3/4 of a diameter apart. Body strongly 
compressed: profile from dorsal fin to snout oblique: mouth slightly oblique, lower jaw a little the longer. 
Preorbital with two blunt spines, the longest going backwards to beneath the first third of the eye, the lower 
and shorter one a little downwards and backwards. A rough ridge passes across the suborbitals to a little above 
the angle of the preopercle on the vertical limb of which are two blunt spines, the upper the longer, and equal to 
the diameter of the orbit in length: two more smaller spines along its horizontal limb: three opercular spines : 
an elevated occipital ridge, and also a temporal one having three blunt spines. No barbels. eeth—villiform in 
jaws and vomer, none on the palate. Hins—dorsal fin continuous, it commences over the middle of the eye; 
spines strong, the second being slightly the longest and equal to half the height of the body, they subsequently 
slightly decrease to the last which is as high as the first ray: a membraneous extension exists from the end 
of the dorsal fin, and nearly reaches the base of the caudal. All the articulated fin-rays are unbranched. 
Pectoral equals the length of the head and reaches to the commencement of the anal: ventral short, reaching 
half way to the anus, it has one spine and three rays: two weak anal spines only: caudal rounded. Scales— 
absent, skin with many widely spread rough elevations, becoming somewhat spinate in large specimens: tubes 
of lateral-line 10 or 11 distinct ones in number, which occupy its whole length. Colowrs—feshy, the fins having 
more of a pinkish tinge. Dorsal fin edged with white, having a dull grey band along its centre, and most 
distinct in its last half: candal edged with white, and haying a dull base due to numerous grey spots: pectoral 
and anal reddish, the former having many black spots upon it: ventrals white. 

These fish are very common in Madras in October, and through the cold months, but they rarely exceed 
2% or 3 inches in length. 

Jerdon observes (Madr. Journ. Lit. and Sc. 1851, p. 141), “ Agriopus , I possess a drawing of a 
small species of this genus of a mottled red colour throughout. I only procured it once, it was named Ovasi 
toumbi, Tam,” The specimen is in the British Museum, as Tetraroge tesnianotus (ii, p. 136), from which it may 
be readily distinguished, as the spines on its head are blunt, and its articulated fin-rays are unbranched, which 
is not the case in A. tcenianotus (see p. 157). 

My reasons for considering this distinct from C. echinatus are the more oblique profile from the snout to 
the dorsal fin: the second dorsal spine (instead of the first) being the highest: the pectoral having 14 (instead 
of 10) rays, &e. 

Habitat.—Coromandel coast of India. The specimen is figured life-size. 

Genus, 13—Pertor, Cw. and Val. 

Branchiostegals seven, Head irregularly shaped. Villiform teeth in the jaws and vomer. The three first 
dorsal spines connected by a membrane and are at a little distance from the others (12-14) which are somewhat isolated 
one from another, due to the interspinous membrane being deeply cleft ; two free rays at the base of the pectoral fin, 
hawing a connecting membrane: ventrals thoracic. Articulated fin-rays branched. Scales absent. Head, body and 
fins with skinny appendages. Air-vessel small. Pyloric appendages few. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Pelor didactylum, D. 3 | +3, A, 11-12, Brownish-grey, irregularly banded, Andaman islands to the 
Malay Archipelago and beyond. 

1. Pelor didactylum, Plate XXXIX, fig, 1. 
Scorpeena didactyla, Pallas, Spic. Zool. Fas. vii, p, 26, t, 4, 
Trigla rubicwnda, Hornst. Nga Handl. ix, p. 45, t. 3. 
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Synanceia didactyla et rubicunda, Bl. Schu. pp. 195, 196. 
Pelor maculatwm, Cuv. and Val. iv, p. 434; Less. Voy. Coq. Poiss. p. 210, t. xx; Gtmther, Catal. ii, 

. 150. 
y Pelor obscurum, Cuy. and Val. iv, p. 436; Less. Voy. Coq. Zool. ii, p. 211, Poiss. pl. 21,£2; Bleeker, 
Ceram. i, p. 241; Kner, Novara Fische, p. 119. 

Scorpeena digitata, Gronoy. ed. Gray, p. 117. 
Pelor didactylum, Gtinther, Catal. ii, p. 150; Bleeker, Révis. Synan. 1874, p. 7, t. iv, f 1. 

B: vii, D. 3 | 1825, P.10-+ II, V.. 1/5, A. 11-12, C. 12. 

Length of head 2/7 to 1/4, of caudal 2/11, height of body 2/7 of the total length. Hyes—diameter 2/11 
in the adult to 1/3 in the young of length of head, 23 diameters from end of snout, and from 1 to 1} apart. 
The maxilla reaches to nearly below the front edge of the eye: lower jaw considerably the longer: the width 
of the head at the opercles equals its length. Interorbital space deeply concave with a transverse ridge between 
the two eyes: a deep saddle-shaped depression across the occiput: a groove below the eyes. Upper edge of 
orbit with blunt spines: spinate occipital and temporal ridges: preopercle with spines on its vertical border: a 
suborhital spinate ridge: a turbinal spine: opercle mostly with two spines. Rather lone fleshy tentacles on the 
lower jaw. Teeth—villiform in jaws and on vomer, none on the palate. Fins—second dorsal spine somewhat 
the longest of the three first, as high as the longest in the rest of the fin, and 3/5 of the length of the 
head: interspinous membrane deeply cleft and covered with skinny appendages. Pectoral equals the length of 
the head, and has two free rays at its base: caudal cut almost square. Scales+absent, but skinny appendages 
over the head, back, and fins. Colowrs—brownish-grey becoming dirty white beneath, with fine spots over the 
body and head. Dorsal coloured as the body, a dark band passes down the last few spines on to the body, and 
another over the last few rays takes the same course: caudal yellow with a dark vertical band across its base, 
and another in its last third: outer edge of anal dark coloured. 

Habitat.—Andaman islands, from whence the one figured (a female 53 inches in' length) was procured, 
to the Malay Archipelago, and beyond. 

Genus, 14—CuoripactyLus, Richardson. 

Branchiostegals six. Head and body compressed. Bones of the head with osseous ridges ; the preorbital, pre- 
opercle and opercle with spines: a groove on the occiput. Villiform teeth on the jaws, palate edentulous. A single 
dorsal fin with more spines (18) than rays (9): anal with two spines: pectoral fin with three free rays: ventrals 

_with one spine and five rays. Articulated fin-rays branched. Scales absent: some skinny appendages on the body. 
Air-vessel absent. Pyloric appendages few. 

Geographical distribution.—Coromandel coast of India, and seas of China. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Choridactylus multibarbis, D. +3, P. 9+ TI], A. 2. Brownish with darker markings: dorsal fin 
yellow with black marks: caudal yellow, with black basal and terminal bands: other fins dark, the ventral 
with white spots. Madras and China. 

1, Choridactylus multibarbis, Plate XXXIX, fig. 2. 

Choridactylus multibarbis, Richardson, Voy. Samarang, Fishes, p. 8, pl. 2, f. 1-3. 
Chorismodactylus multibarbis, Gimther, Catal. i, p. 151. 

B. vi, D. 38, P. 9-HIII, V. 1/5, A. 2, C. 15. 
Length of head 1/4, of pectoral 1/4, of caudal 1/5, height of body 2/7 of the total length. Hyes— 

high up, with prominent orbits, diameter 2/7 of length of head, 1 diameter from end of snout, and rather 
more apart. Mouth anterior: lower jaw slightly the longer, the maxilla reaches to beneath the front edge of 
the orbit. Interorbital space concave, with two longitudinal ridges which posteriorly end in a transverse one 
connecting them together, Upper edge of orbit with points scarcely spinate. Preorbital with a sharp spine 
posteriorly, two-thirds the length of the orbit having a small one at its base pointing downwards, as well as 
two or three more spinate elevations. A spinate or rough ridge runs along the suborbitals and over the cheeks 
to the middle of the vertical limb of the preopercle, which is armed with a sharp spine that crosses the whole 
width of the opercle: it has a small one directed outwards at its base: there is likewise a spine at the angle of 
the preopercle, and three blunt points along its horizontal edge. Two spines on the opercle. Occipital and 
temporal ridges with blunt spines, one on the shoulder girdle above the base of the pectoral fin. A deep 
depression across the occiput, extending down behind the eyes. <A fleshy tentacle over the centre of the eye, 
and some on the mandible. eeth—villiform in the jaws. Jims—dorsal fin commencing just behind the eyes, 
the first three spines somewhat removed from the rest, the fourth likewise stands at some distance from those 
in front of or behind it, the third and fourth spines the longest, nearly equalling two-thirds the height of the 
body, interspinous membrane deeply emarginate: rays a little higher than the longest spine and branched near 
their extremities : pectoral rounded and haying three free rays below its base: ventral large and attached by 
nearly the whole length of its inner edge by a skinny flap to the abdomen: anal spines small, the second one- 
third the longest: caudal rounded. Scales—absent. Colowrs—brownish, with a yellow shoulder mark, and 
two or three vertical orange bands: base of ventral and anal with fine white spots. Fins blackish brown, with 

Y 
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a light band between the fourth and sixth dorsal spines: margins of pectorals orange: caudal with a black 
band at its base, and another in its last third having a light edge: outer two-thirds of anal blackish: free rays - 
black, with white in their middle. ' 

This is the species observed upon by Jerdon (Madr. J. L. and Se. 1851, p. 141,) as follows :—“I have 
drawings and specimens of a very curious fish, which I have marked as Apistus niger, C. V. I however hardly 
think it can belong to this genus; it appears to me rather an aberrant form of Pterois, allied to Swainson’s 
genus Brachyrus.” 

This fish is very common at Madras, attaining about 4 inches in length : the specimen figured (life-size) 
is from that locality. 

Habitat—Coromandel coast of India, and China. 

Genus, 15—Synancipium, Mill. 

Buffichthys, Swains. 

Branchiostegals seven. Head monstrous and irregularly shaped, but without sharp spines.  Villiform teeth 
on the jaws and vomer, but not on the palatines. The soft dorsal continuous with the spinous, less rays (6-9) than 
spines (13); anal with 3 spines and few (5) rays: no pectoral appendages. Scales absent: body and sometimes 
the head with skinny flaps. Atr-vessel small. Pylorie wppendages few. 

SYNOPSIS OF INDIVIDUAL SPECIES. j 
1. Synancidium horridun, D. 124°, A. 2. Hyes elevated: a deep saddle-shaped depression across the 

occiput. 

1. Synancidium horridum, Plate XX XIX, fig. 3. 

Scorpena horrida, Linn. i, p. 453; Bl. t. 183; Lacép. iii, p. 261, ii, t. 17, f. 2. 
Synanceia horrida, Bl. Schn. p. 194; Cuv. and Val. iv, p. 440; Bleeker, Verh. Bat. Gen. xxii, Scler. 

p. 9, and Révis. Synan. 1874, p. 12. 
Scorpena monstrosa, Gronoy. ed. Gray, p. 117. af 
Synanceia grossa, Gray and Hard. Ind. Zool. i, pl. 97. 
Buffichthys horrida et grossa, Swainson, Fish. ii, p. 268. 
Synanceia trachynis, Richards. Ann. and Mag. Nat. Hist. 1842, ix, p. 385. 
Synancidium horridwn, Mill. Akad. Wiss. 1844, p. 163; Gimther, Catal. ii, p. 144; Kner. Novara Fische, 

ib LUNG, 

B. vii, D. 12:25, P. 16, V. 1/5, A. 8, C. 12, Cee. pyl. 3, Vert. 10/14. 

Length of head 1/3, of caudal 2/11 to 1/6, height of body 1/3 of the total length. Hyes—diameter 1/8 of 
length of head, 3 diameters from end of snout. Crown of head irregularly saddle-shaped : a deep groove on the 
cheeks, orbit raised. 'eeth—villiform in the jaws and on the vomer, which last, Bleeker observes, are not 
invariably present.* Hins—dorsal spines stiff, the three first the highest and somewhat separated from the 
others: the vertical fin more or less enclosed in skin. Articulated fin-rays branched. Skin with numerous 
large and small tubercles even when on the fins: some large fringed tubercles along the lower edge of preopercle 
and preorbital. Colowrs—brownish-fawn colour superiorly, becoming lighter below : irregular blotches on the 
body, and smaller ones on the fins. 

Habitat.—Seas of India to the Malay Archipelago and beyond. 

Genus, 16—Synancpra, Bl. Schn. 

Synanceichthys, Bleeker. 
Branchiostegals seven. Head monstrous, irregularly shaped but spineless, no saddle-shaped fossa across the 

occiput : no transverse elevation between the orbits, nor deep groove below the eyes. Vulliform teeth on the jaws, vomer 
and palatine bones edentulous. The soft dorsal continwous with the spinous, less rays (5-6) than spines (13-16) : 
anal with 3 spines and few (5) rays, no pectoral appendages. Aur-vessel, present. Scales absent. Pyloric appen- 
dages few. 

SYNOPSIS OF INDIVIDUAL SPECIES. 
1. Synanceia verrucosa. D. 2%, A. 3. From the Red Sea, through those of India to the Malay 

Archipelago and beyond. 

1. Synanceia verrucosa, Plate XX XTX, fig. 4. 
Bl. Schn. p. 195, t. 45; Riipp. N. W. Fische, p. 109; Giinther, Catal. ii, p. 146; Klunz. Verh. z. b. Ges. 

Wien, 1870, p. 811; Bleeker, Révis. Syn. 1874, p. 15. 
Scorpena brachio, Lacép. iii, pp. 259, 272, pl. 12, f. 1. 
Scorpena brachiata, Shaw, Zool. iv, pt. 2, p. 274. 
Synanceia sanguinolenta, Hhren. Pisce. t. 3. 
Synanceia brachio, Cuy. and Val. iv, p. 447; Bleeker, Sclerop. p. 9. 

_* Of course if the presence of vomerine teeth is inconstant, the genus Synancidiwm (which is chiefly separated from 
Synanceia owing to their presence) has no generic value. 

ail 
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-B. vii, D. 43;, P. 1/8, V. 6, A. 2, C. 10-12, Cee. pyl. 0(4). Vert. 10/14. 

; Length of head 2/5, of caudal 1/7, height of body 23 in the total lencth. Hyes—diameter 1/6 to 1/7 of 
length of head and 2 diameters from end of snout. Head monstrous: interorbital space very concave : orbits 
but little elevated. Aslight groove on the cheek: no saddle-shaped depression across the occiput. The anterior 
extremity of the lower jaw is on the dorsal profile. Body with cutaneous excrescences, and many filaments 
about the head. Colowrs—brownish, caudal with a vertical dark band down its centre and white margins: 
pectoral and ventral with dark edges and light borders: anal banded. 

Lienard’s Synancée a trois bandes, D. 13/7, P. 18, V. 1/5, A. 3, C. 14 (Nat. Hist. Soc. Mauritius, 1839, 
p. 34) is apparently this species. Three vertical white bands, the first between the fifth and seyenth dorsal 
spines: the second at the commencement of the rays: the third over the base of the caudal. Caudal with 
two brown bands between the white, and a third of yellow. 

Le Juge, in the Transactions of the same Society. (1871, v, p. 19), has observed that this fish termed 
‘ Laffe’ is very poisonous at the Mauritius; the poisonous instrument being its dorsal spines, each of which 
has a poison bag at its base. 

Habitat—Red Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond: attaining 
at least 13 inches in length. 

Genus, 17— PsEUDOSYNANCEIA. 

Branchiostegals seven. Body elongated, anteriorly sub-cylindrical, posteriorly compressed: head broad 
depressed. Hyes on the wpper surface of the head directed upwards." Preopercle and preorbital armed. (Grll-opening 
with a superior as well as posterior orifice, the two being continwous. Villiform teeth in the jaws and on the vomer, 
none on the palate or tongue. A single dorsal fin with strong spines (16) and (5) unbranched rays: anal with three 
spines and few rays (7). No pectoral appendage. - Ventral thoracie with one spine and less than five (3) rays, and not 
united to the abdomen along its inner edge. Articulated fin-rays unbranched. Scales absent, skin smooth. 

This genus differs from Leptosynanceia, Bleeker, in having vomerine teeth. Should these teeth be 
inconstant, the fish described would belong to genus Leptosynanceia. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

_ L. Pseudosynanceia melanostigma. D. 18, A. 8. Grey mottled with black. Some of the fins yellow with 
black edges or bands. Coast of Sind. ees 

i 1. Pseudosynanceia melanostigma, Plate LV, fig. 6. 

1B}, Vail, ID), 2S, 12 1 AW BS ING 3 (Oh JL, : 

Length of head 43, of caudal 43, height of body one-sixth in the total length. Hyes—diameter 1/7 of 
length of head, 13 diameters from end of snout, and 3 apart. The eyes are upon the upper surface of the head 
and directed upwards and slightly outwards. The maxilla, which expands posteriorly, reaches to below the 
middle of the eye. Upper surface of head depressed and its width rather exceeding its length. Preorbital 
with ridges placed in a star form and ending in two spines on its lower border. Upper surface of the head 
“with sinuous, but not spinate, ridges. Preopercle with a moderately strong spine at its angle, and three short 
blunt ones along its lower limb. Opercle witha spine. Gill opening with a small rounded superior orifice, 
exclusive of, but continuous with the posterior one. Lower jaw the longer, its symphysis forming a portion of 
the dorsal profile. ‘'eeth—villiform in the jaws, in a well-developed transverse band across the vomer, none on 
the palate or tongue. J%ims—dorsal spines strong, commencing over the centre of the opercle, the posterior ones 
being somewhat the longest but not so high as the rays, which are unbranched; interspinous membrane deeply 
cleft, the soft dorsal not continuous with the caudal. Pectoral with its upper rays much the longest, it extends 
to over the anal. Ventral short. Anal spines short but pungent, its rays and those of the caudal unbranched. 
No skinny tentacles on head, body or fins. Colowrs—of a grey mottled with black on the top of the head and 
along the back, becoming yellow on the abdomen. Spinous dorsal also mottled, a vertical yellow band across 
the front half of the soft dorsal, and black in its last half. Pectoral yellow, with some grey spots at its base 
and a wide black edge. Ventral and anal yellow edged with black. Candal yellow, with a black band down 
its last half, externally edged with yellow. 

Habitat.—Kurrachee, in Sind, where I procured the specimen figured (7 inches long). It lives in the 
mud and is difficult to obtain, for although I saw several we only captured one. 

Genus, 18—Potycavis, Giinther. 

Synanceia, sp. Bloch: Trachicephalus,* Swainson. 

Branchiostegals seven. Body anteriorly sub-cylindrical, posteriorly compressed: head broad, rather depressed. 
Hyes directed upwards. Preopercle armed. (#ill-opening with a superior as well as posterior orifice, the two being 
continuous. Villiform teeth in the jaws, absent on the vomer. A single dorsal fin with flexible spines and rays: anal 
somewhat elongated: no pectoral appendages: ventral thoracic, united to the abdomen along its imner edge. Articu- 
lated fin-rays unbranched. Scales absent. Vertical fins more or less enveloped in skin. 

Geographical distribution.—Seas of India to the Malay Archipelago and beyond. 

* Preoccupied, Trachycephalus, Tsch. Rept. 1838. : 
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SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Polycaulis elongatus, D. 94%, A. 11-15. Brown, with the fins black-edged or else spotted with white. 
Seas of India to the Malay anaes and beyond. 

1. Polycaulis uranoscopus, Plate XXXIX, fig. 6. 

Synanceia wranoscopa, Bl. Schn. p. 195; Cuv. and Val. iv, p. 458. 
Synanceia elongata, Cuv. and Val. iv, p. 456; Bleeker, Verh. Bat. Gen. xxu, Sclerop. p. 10; Griffith, 

Cuy. An. King. xi, pl. 8, fig. 3. 
Trachicephalus elongatus, Swainson, Fishes, ii, p. 268. 
Synanceia breviceps, Richardson, Voy. Sulph. Fishes, p 
Uranoscopus adhesipinnis, Blyth, J. ie 8. of B. 1860, D. 02. 
Polycaulus elongatus, Giinther, Catal. ii, p. 175; Kner, Novara Fische, p. 120. 

B. vii, D. 7822, P. 13, V. 1/5, A. 11-15, CG. 11. 
Length of head from 1/5 to 2/9, of caudal 1/5 to 2/11, height of body 1/5 to 2/9 of the total length. 

Hyes—diameter 2/9 to 1/5 of length of head, 14 diameters from end of snout, and 2 apart. The maxilla reaches 
to below the middle of the eyes. Head as wide as long, and covered with bony ridges having numerous blunt 
points: a blunt preorbital spine having a short one at its base, five along the edge of the preopercle, two on 
opercle. Lower jaw the longer. Gill-openings having a small rounded superior orifice continuous with 
the posterior one. eeth—villiform in the jaws, becoming very obsolete in old specimens. Fims—spines and 
rays enclosed in the skin, the dorsal commences between or rather in advance of the superior openings of the 
gills, its spines are low and more or less flexible. Pectoral pointed and a little longer than the head, ventral 
attached along its entire inner edge to the abdomen: caudal cut square. Seales—absent. Colours—brownish, 
with or without white dots: fins stained dark at their edges, sometimes spotted, the caudal with a white edge. 

One of Bloch Schneider’s specimens of Synanceia wranoscopa, in spirit, was shown me at Berlin as his 
type, it was identical with that described above. In the description he states it possesses D. 31 (probably a 
misprint for D. 21), and A. 20 (perhaps for 10, the first short ray having been overlooked). Hisspecimen came 
from Tranquebar. 

Jerdon (M. J. L. & Se. 1851, p. 141) observes that this fish is termed Cul towmbi, Tam. at Madras, and 
is nob very uncommon. 

Habitat.—Seas and estuaries of India, to the Malay Archipelago and beyond, attaining at least 5 inches 
in length. 
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Faminty, VITI—TEUTHIDIDA, Cuv. 

Teuthyes, pt. Cuv. 

Branchiostegals five: pseudobranchie well developed. Body oval and strongly compressed. Eyes of 
moderate size, lateral. Mouth slightly cleft, and but little protractile. A single row of cutting incisors in 
either jaw: palate edentulous. One dorsal fin with the spinous portion more developed than the soft: anal 
with seven spines. Ventrals thoracic, with two spines and three intermediate soft rays. Scales minute. 
A complete lateral line, but no armature, on the side of the free portion of the tail, Air-vessel present. 
Pyloric appendages few. 

Several different opinions have been advanced respecting the position this family of Acanthopterygian 
fishes should hold. Cuv. and Val. placed them after their Meenide and next to their Acanthuride. Swainson 
observed (Fishes, ii, p. 247): “the procumbent advanced spine before the dorsal induces me to place this genus 
between Seriola and Caranz rather than with the Acwnthuri.” 

SYNOPSIS OF INDIVIDUAL GENUS. 

1. Teuthis.—Definition as in the family. 

Genus, 1—Trururs,* Linn. 

Siganus, Forsk. > Centrogaster, Houtt.: Amphacanthus, Bl. Schn.: Buro, (Comm.) Lacép. 

Branchiostegals five: pseudobranchice. Body oval, strongly compresssd. Teeth small, denticulated. A single 
dorsal fin with thirteen spines as well as a horizontal one antertorly ; anal with seven; each ventral with two, an outer 
and an timer one, having three intermediate rays. Scales minute, cycloid. Air-vessel large, forked both anteriorly and 
posteriorly. Pyloric appendages when presentt few (4-6). 

Geographical distribution—Red Sea, Hast coast of Africa, Seas of India to the Malay Archipelago 
and beyond. 

SYNOPSIS OF SPECIES. 

1. Teuthis Java. Neutral tint, with grey rounded spots on head, and along the back, becoming more 
elongated on the sides and lineated on the abdomen. Seas of India, to the Malay Archipelago and beyond. 

; 2. Teuthis vermiculata. Light brown, with undulating bluish lines, about one-fourth as wide as the 
ground colour. Seas of India, to the Malay Archipelago and beyond. 

3. Teuthis marmorata. More elongated than the last, colours much the same, but the blue lines are 
narrower and become sinuously-longitudinal on the sides. Seas of India, to the Malay Archipelago and beyond. 

4, Teuthis virgata. Oblique lines and spots on the snout, blue spots on the upper third of the body: a 
wide brown blue-edged ocular band, and another from the spinous dorsal to the base of the pectoral fin. An- 
damans to the Malay Archipelago and beyond. 

5. Teuthis concatenata. Blue bands on the head: orange spots over the body. Andamans to the Malay 
Archipelago. 

6. Teuthis margaritifera. Brownish-olive, with scattered small blue spots, and a dark shoulder-mark : 
some marks and lines on the vertical fins. Andamans to the Malay Archipelago and beyond. 

7. Teuthis sutor. Body higher, otherwise very similar to the last. Spots larger, those on the sides with 
a dark centre: a dark shoulder-mark. Seychelles and Malabar. 

8. Teuthis oramin. White spots over the body: a dark shoulder-mark and barred caudal fin. Seas of 
India to the Malay Archipelago and beyond. 

9. Teuthis stellata. Greyish, with purplish angular spots: a dark shoulder-mark sometimes present. 
Red Sea through those of India. 

1. Teuthis Java, Plate XXXIX, fig. 5. 

Teuthis Jawa, Linn. Syst. i, p. 507; Gmel. Linn. p. 13862; Cantor, Catal. p. 207; Giinther, Catal. iii, 
p. 315; Day, Fish. Malabar, p. 125. 

Sparus spinus ? Russell, Fish. Vizag. ii, p. 2, and Worahwah, pl. 102. 
Amphacanthus Javus, Cuy. and Val. x, p. 118; Bleeker, Verh. Bat. Gen. xxiii, Teuth. p. 9: Schleg. and 

Mill. Verh. Nat. Ges. Overz. Bezitt, p. 10; Kner, Novara Fische, p. 205. 
Ottah, Tam.: Thar-oar-dah, Andam.; Worahwah, Tel. 

B. v, D. 23, P. 18, V. 2/3, A. z, C. 19. 
Length of head 4/21, of pectoral 1/6, of caudal 1/5, height of body 3/8 to 4/11 of the total length. Hyes— 

* Worah. Tam.; Nga-pron-ka, Mugh. + Riippell states that in T. sigana they are absent. 
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diameter 1/3 to 2/7 in the length of head, 1; diameters from end of snout and also apart. Interorbital space 
rather elevated, with a central shallow groove which narrows anteriorly : anterior superior edge of orbit serrated. 
The maxilla extends to below the posterior nostril: horizontal edge of preopercle roughened. The height of 
the soft portion of the cheek equals that of the orbit, whilst it is one-half wider than deep. Teeth—generic. 
Fins—dorsal spines strong, their base occupying five-sevenths of that of the entire fin, the spines increase in 
length to the fourth, which is as long as the head excluding the snout, and slightly higher than the rays, from 
it they decrease to the last which equals the length of the snout: soft portion of fin (as well as of the anal) 
obliquely rounded: anal spines strong, increasing in length to the third which equals the longest in the 
dorsal fin, from thence they decrease to the sixth, but the seventh is longer and equal to the third: caudal 
emarginate, its central rays being equal to two-thirds of the length of the longest of the outer ones. Scales— 
minute. Colowrs—head, back, and sides of a dark brownish neutral tint, becoming lighter on the abdomen. 
On the head and back many pale grey rounded spots, becoming more elongated on the sides and abdomen. The 
upper spots are not so wide as the ground colour. No streaks on the head as a rule, but to this there are excep- 
tions, and in some instances the cheeks are reticulated : fins immaculate. 

This doubtless is Hepatus, Gronov. Zooph. t. , fig. 4, and probably Amphacanthus Russellit, Bleeker. 

Habitat—Seas of India to the Malay Archipelago and beyond. Jerdon (M. J. L. and S. 1851, p. 188) 
mentions having procured both of Russell’s species at Madras. 

2. Teuthis vermiculata, Plate XU, fig. 1. 

Amphacanthus vermiculatus, (Kuhl. and v. Hass.) Cuv. and Val. x, p. 126: Mill. and Schleg. Verh. 
Overz. Bez. Vissch. p. 11, pl. 3, fig. 3; Bleeker, Verh. Bat. Gen. xxiii, Teuth. p. 11. 

Teuthis verniculata, Giinther, Catal. iii, p. 317; Day, Fishes of Malabar, p. 123. 
Kut-e-rah, Mal. : Chow-lud-dah, Andam. . 

Biv, Dr 533, Pidi6, V.2/3, Asst Ci l7: 

Length of head about 1/5, of caudal 2/13, height of body 3/7 to 2/5 of the total length. Hyes—diameter 
34 in the length of head, upwards of 14 diameters from end of snout, and 14 apart. The maxilla reaches 
about half way to below the front edge of the orbit. Angle of preopercle slightly produced. Teeth—generic. 
Fins—Dorsal spines strong and occupying five-sevenths of the length of the base of the entire fin, from the 
fourth they are of about the same height, equalling half the length of the head, but are not so high as the first 
few rays: rayed portion of the fin angular: anal of the same form as the dorsal, but the spines are stronger and 
occupy three-fifths of the entire base of the fin, they are of about the same height from the third, equalling half 
the length of the head: pectoral two-fifths of the height of the body and longer than the ventral which does not 
quite reach the anal fin: caudal slightly emarginate. Scales—muinute, but distinct over the body and cheeks. 
Colours—light brown, running into bluish green on the back, and nearly white on the abdomen. The whole of 
the body, head, and lips are lineated with undulating bluish lines of about one-fourth the width of the ground 
colour, being broadest near the abdomen: caudal fin with brown lines. 

Habitat.—Seas of India, Malay Archipelago and beyond, attaining at least 11 inches in length. 

3. Teuthis marmorata, Plate XU, fig. 2. 

Amphacanthus marmoratus, Quoy and Gaim. Voy. Uranie, Zool. p. 367, pl. 62, fig. 1; Cuv. and Val. x, p. 
124; Kner, Novara Fische, p. 208. 

Teuthis marmorata, Gimther, Catal. iii, p. 322. 
Teuthis striolata, Ginther, Catal. ii, p, 319, and Garrett, Fische d. Sudsee, t. 59, fig. A. 

B. v, D. 18, P. 18, V. 2/3, A. Z, C. 17. 

Length of head 3/16 to 1/5, of caudal 1/7, height of body 3/10 to 2/7 of the total length. Hyes— 
diameter 1/3 of length of head, 1 to 11 diameters from end of snout, and 1 apart. Interorbital space nearly 
flat, edge of orbit entire. The maxilla reaches to nearly below the hind nostril. The soft portion of the cheek 
(between the orbit, preopercular limb, and hind edge of preorbital and maxilla) is as high as the orbit, and but 
slightly longer than high. Teeth—generic. Fins—dorsal spines of moderate strength, increasing to the fourth 
and subsequently decreasing from the seventh, the highest spines equalling the length of the head behind the 
first third of the eyes, and being half as long again as the soft portion of the fin which is rounded: pectorals 
as long as the head excluding its post-orbital portion: ventral reaches more than half way to the anal: anal 
spines increase in length to the third, (which equals half the length of the head,) from whence they decrease to 
the last, which equals two-fifths of the same extent: caudal lobed, upper lobe the longer. Colowrs—brownish, 
covered all over the back with blue vermiculated lines, which become sinuously-longitudinal along the sides : 
head covered with similar lines. Dorsal, anal, and caudal with sinuous brown lines: pectorals yellow. 

Habitat.—Seas of India to the Malay Archipelago. 

4. Teuthis virgata, Plate XL, fig. 3. 

Amphacanthus virgatus, Cuv. and Val. x, p. 133; Mill. and Schleg. Verh. Overz. Bez. Vissch. p. 14, pl. 
3, fig. 1; Bleeker, Verh. Bat. Gen. xxiii, Teuth. p. 11; Kner, Novara Fische, p. 209. 

Teuths virgata, Giinther, Catal. iii, p. 323. 
Tah-meer-dah, Andam. 
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B. v, D. 28, P. 17, V. 2/3, A. 2, C. 17, Cac. pyl. 4. 

Length of head 2/9, of caudal 2/9, height of body 2/5 to 3/7 of the total length. Hyes—diameter 1/3 
of length of head, 13 diameters from end of snout, and 1+ apart. A slight protuberance over the eyes: no 
serrations to orbit. The maxilla reaches to below the posterior nostril. Angle of preopercle slightly produced. 
Teeth—generic. Fins—dorsal spines rather strong, increasing in length to the fifth, from whence they remain 
of about the same height to the seventh, after which they decrease; the longest spines equal that of the head 
excluding the snout, and are of the same height as the longest of the rays, the soft portion rather angular : 
pectoral as long as the head excluding its post-orbital portion: ventral does not reach the anal: anal spines 
increase in length to the fourth, from which they continue of about the same length, or equal to the longest in 
the dorsal fin: caudal emarginate. Scales—minute. Colowrs—some oblique blue lines and spots on the snont. 
Upper two-thirds of body coppery yellow, covered with round blue spots, and having blue lines on the head. 
A brown band, as wide as orbit, extends from before the dorsal fin through the eye to below the jaws; a second 
from the sixth and seventh dorsal spines to the base of the pectoral, both these bands are edged with blue. 
Fins yellowish. 

Habitat— Andamans (where the specimen figured was taken) to the Malay Archipelago, and beyond. 

5. Teuthis concatenata, Plate XL, fig. 4. 

Amphacanthus concatenatus, Cuy. and Val. x, p. 127; Bleeker, Amboina, p. 46. 
Teuthis concatenata, Cantor, Catal. p. 208; Giinther, Catal. iii, p. 316. 
Thar-oar-dah, Andam. 

B. y, D. 28, P. 18, V. 2/3, A. 2, C. 18, Cexe. pyl. 5-6, Vert. 10/13. 

Length of head 4/19, of caudal 4/21, height of body 3/8 to 2/5 of the total length. Hyes—diameter 1/3 
of length of head, 13 diameters from end of snout, and 1; apart. Dorsal profile more convex than that of the 
abdomen. ~Interorbital space with a broad shallow groove along its whole extent, bounded on either side by a 
low ridge: anterior-superior angle of the orbit feebly serrated: preopercular angle slightly produced. Soft 
portion of the cheek as deep as wide, and equal to 1 diameter of the orbit. Teeth—generic. Fins—dorsal 
spines increase in length to the fifth, which equals the length of the head excluding the snout; they subsequently 
slightly decrease to the twelfth, but the last is a little longer: soft portion of dorsal and anal fins angular and 
rather higher than the longest spine: pectoral almost as long as the head: ventral reaches the anal spines: 
anal spines increase in length to the third, which equals the highest in the dorsal fin, the last spine is a little 
longer: caudal emarginate. Scales—larger than in most of the known species. Colowrs—dark, greyish-brown, 
covered all over with light orange spots, which along the back are larger than the interspaces, but decrease in 
size towards the abdomen. A broad blue band extends from below the orbit to the angle of the mouth, and 
another passes along the preopercle: brown spots on the caudal fin. 

Habitat— Andaman islands and Malay Archipelago. 

6. Teuthis margaritifera, Plate XU, fig. 5. 

50 Amphacanthus margaritiferus, Cuy. and Val. x, p. 145; Bleeker, Java, iv, p. 334; Kner, Novara Fische, 
p. 206. 

Teuthis margaritifera, Ginther, Catal. iii, p. 317. 

B. v, D. 7%, P. 17, V. 2/3, A. $, C. 17, Vert. 10/18. 

Length of head 4/21, of caudal 2/11, height of body 4/13 to 2/7 of the total length. Hyes—diameter 
1/3 of length of head, 1; diameters from end of snout, and also apart. Dorsal and abdominal profiles equally 
convex. ‘The maxilla reaches to below the posterior nostril. Interorbital space nearly flat: no serrations along 
the edge of orbit. Soft portions of the cheek two-thirds as high as the orbit is long, and half longer than high. 
Angle of preopercle slightly produced. Teeth—generic. Fins—dorsal spines rather weak, increasing in length 
to the fifth which is a little above half the length of the head and one-third longer than the rays, subsequently 
they decrease to the last which equals the diameter of the orbit in length: pectoral rather pointed and as long 
as the head excluding its post-orbital portion: ventral does not reach the anal spines: third and fourth anal 
spines slightly longer than the second and equal to the third of the dorsal fin, from thence they decrease to the 
last which equals 1; diameter of the orbit in length: caudal lobed, the upper the longer, central caudal rays 
two-thirds as long as the longest of the outer ones. Scales—minute. Colowrs—brownish-olive, with small 
scattered blue spots on the back and sides, much smaller than the interspaces: a dark oval shoulder-mark : 
some dark lines on the spinous dorsal: soft dorsal and anal with brown spots. 

Habitut.—Andamans to the Malay Archipelago and beyond. 

7. Teuthis sutor. 

? Buro brunneus, Comm. V. 
Amphaconthus sutor, Cuy. and Val. x, p. 148. 
Leuthis sutor, Ganther, Catal. iii, p. 317; Day, Fish. Malabar, p. 126. 
Teuthis murguritifera, Playfair, Proc. Zool. Soc. 1867, p. 855 (not Cuv. and Val.)- 
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18}, WH 1D). va 44), 15 AMG), Ne 2/3, A. o (x0); Cele 

Length of head 2/11, of caudal 2/11, height of body 4/11 of the total length. Byes—diameter 2/7 of 
length of head, 15 diameters from end of snout, and 1} apart. The maxilla reaches to below the front nostril. 
Anterior-superior edge of orbit indistinctly serrated. Fins—fifth dorsal spine the longest and equal to half the 
length of the head, from it they decrease to the last which equals 1} diameters of the orbit in length: third 
anal spine the longest equalling half the length of the head, from it they decrease to the last which is only 
two-fifths of the same distance: caudal emarginate, the central rays two and a quarter in the length of the 
outer ones. Colowrs—light brown, with pale blue spots, those in the middle of the side being the largest and 
having brown centres: a dark blotch on the shoulder. f 

In Cuy. and Val. it is observed as closely resembling A. margaritiferus, but having its pectorals a little 
more short and rounded. 

Habitat.—Seychelles and coast of Malabar: the foregoing description is from Colonel Playfair’s specimen, 
11 inches in length, captured at the Seychelles. 

8. Teuthis oramin, Plate XL, fic. 6. 

Aimphacanthus quttatus, var. oramin, Bl. Schn. p. 207, t. 48. 
Amphacanthus albopunctatus, Temm. and Schleg. Fauna Japon. Poiss. p. 128. 
Teuthis brevirostris, Gronov. ed. Gray, p. 142. 
Teuthis oranin, Giinther, Catal. iii, p. 318. 
Teuthis albopunctata, Gimther, Catal. iti, p. 318. 

B: vy, D. 48, P. 16, V. 2/3, A. 2, C. 17. 

Length of head from 43 to 54, of caudal 1/5, height of body 1/3 to 3: in the total length. Hyes— 
diameter 2¢ in the length of head, 1 to 1+ diameters from end of snout, and 1 apart. Interorbital space flat, 
anterior-superior edge of the orbit very finely serrated. The maxilla reaches to below the posterior nostril. 
The preopercular angle slightly produced : the soft portion of the cheek as high as the orbit and half longer than 
high. eeth—generic. Fins—dorsal spines rather weak, increasing in length to the fourth which equals the 
length of the head excluding the snout, and is nearly twice as long as the rays, subsequently they decrease to the 
last which is only two-fifths of the length of the head: pectoral as long as the head excluding its postorbital 
portion : ventrals do not reach the anal: anal spines increase to the third and fourth which equal the highest in 
the dorsal fin, they subsequently decrease to the last which equals 1} diameters of the orbit in length: caudal 
with pointed lobes, the central rays being equal to two-thirds of the length of the outer ones. Scales—very 
minute. Colowrs—olivaceous, with indistinct longitudinal stripes in the upper half of the body, below silvery- 
white. A round black shoulder spot, and a black spot at the top of the eye: numerous pearl white spots on the 
upper half of the body. Dorsal fin spotted with brown: caudal with four or five vertical bars and a black outer 
edge. Spinous portion of anal with large black spots, the soft irregularly lineated: pectorals orange. In 
specimens over 7 or 8 inches in length, the markings on the fins generally become obsolete, the white spots on 
the body decrease in number, and have a blue tinge. The shoulder spot becomes dark, but the spot on the 
upper edge of the eye remains. s 

The black shoulder spot has been omitted in Bl. Schneider’s figure, which otherwise is not incorrect : 
when freshly captured the bars across the caudal fin are very distinct. 

Dr. Giinther observes, ‘‘ Professor Peters has informed us that the dried typical specimen mentioned by 
Schneider appears to have been lost.” (1. c. p. 818). It must however be added that Schneider’s specimen in 
spirit is still in good preservation at Berlin. 

Hatitat.—Common along the coasts of India, attaining at least nine inches in length. If it is the same 
as Amphacanthus dorsalis, C.V.=Teuthis dorsalis, Cantor, it would appear to be found at Pinang and Java. 

9. Teuthis stellata. 
Scarus stellatus, Forsk. p. 26, No. 10. 
Aimphacanthus stellatus, Bl. Schn. p. 209; Riipp. N. W. Fische, p. 129. 
Amphacanthus punctatus, Rupp. Atl. Fische, p. 46, pl. 11, f. 2 (mot Bl. Schn.) 
Amphacanthus nuchalis, Cuy. and Val. x, p. 140. 
Teuthis stellata, Giinther, Catal. iii, p. 320. 

B. v, D. 28, P. 16, V. 2/3, A. 2, C. 19. 

Length of head nearly 1/4, of caudal 1/4, height of body about 1/3 of the total length. Hyes—diameter 
1/3 of length of head, 14 diameters from end of snout, and 11 apart. The maxilla reaches to below the hind 
nostril. F’ims—fourth dorsal spine the highest, soft dorsal and anal rather pointed: last anal spine the longest : 
caudal deeply lobed, the upper the longer. Colowrs—greyish, covered all over with small angular spots of a 
purplish-brown colour : a greenish-yellow spot in front of the dorsal fin: a dark shoulder spot sometimes present : 
dorsal and anal fins spotted with brown, the border of the soft rays and of the caudal yellowish. 

A specimen in the Calcutta Museum from the Red Sea has fine white upper edges and dark lower ones 
to the spots on the body. 

Habitat.—Red Sea, through those of India. 



FAMILY, [X—BERYCIDZ. 169 

Famity, [IX—BERYCIDA, Lowe. 
Holocentrine, pt. Swainson. 

Branchiostegals from four to eight: pseudobranchie present. Form of body oblong, or rather elevated 
and compressed. Opercles more or less armed. Head with large muciferous cavities. Hyes large, lateral. 
Cleft of mouth more or less oblique, extending to the sides of the muzzle. Teeth more or less villiform in 
both jaws, and usually so on the palate. Dorsal fin, when single, having the spinous portion of less extent 
than the soft, or with isolated spines in front of the fin: or there may be two dorsals, the first being spinous. 
Ventrals thoracic, each with either less or more than five soft rays. Scales ctenoid, seldom bony or absent: 
none on the head. Pyloric appendages numerous or in moderate numbers. 

SYNOPSIS OF GENERA. 

1. Myripristis. Branchiostegals seven to eight. Bones of the head serrated, no large spine at the angle 
of the preopercle. Tropical seas. - 

2. Holocentrum. Branchiostegals eight. Bones of the head serrated: a long, strong, spine at the angle of 
the preopercle. Tropical seas. 

Genus, 1—Mynripristis, Cw. 

Branchiostegals usually eight, more rarely seven: pseudobranchice well developed. Hyes large, mostly lateral. 
Muzzle short, lower jaw prominent. Cleft of mouth oblique, in one species horizontal. Opercular pieces serrated : 
opercle generally with one spine, none on the preopercle. Teeth villiform on jaws, vomer, and palatines, there may be 
an outer widely separated row of small obtusely conical ones in the jaws. Two dorsal fins, scarcely united: ventral 
with one spine and seven rays: anal with four spines: caudal forked. Scales large, ctenoid. Air-vessel transversely 
contracted near its centre. Pyloric appendages in moderate numbers. 

Although considerable prominence has been given to the presence or absence of black marks on the fins 
in species of this genus, I am convinced that it is subject to great variation, and present or absent in the same 
species. 

Geographical distribution.—Tropical seas. 

SYNOPSIS OF SPECIES. 

1. Myripristis botche, D. 10 | zg4yq, A. ae*tg, L. 1. 28-30, L. tr. 3/73. Soft dorsal, anal, and caudal black 
edged, first dorsal also often more or less black. A dark opercular and axillary mark. East coast of Africa, 
seas of India to the Malay Archipelago and [reytoatel, 

2. Myripristis murdjan, D. 10 | zgtas, A. retta, L. 1. 28-80, L. tr. 35/72. Red, with a dark mark at the 
gills and axilla. Hast coast of Africa, seas of India to the Malay Archipelago and beyond. 

1. Myripristis botche, Plate XLI, fig. 1. 

Sparus botche, Russell, Fish. Vizag. ii, p. 4, pl. cv. 
Myripristis botche, Cuv. and Val. Lins 181; (Bleeker, Perc. p. 52, Kner, Novara Fische, p. 5, t. i, f. 1, 

not synon.)* 
Myripristis adustus, Bleeker, Amboina, p. 108, Revis. Myrip. 1871, p. 16; Giinther, Catal. i, p. 22; 

Playfair, Fish. Zanzibar, y dl. 

B. vii, D. 10 | a5, P. 15, V. 1/7, A. ,s47q, C. 19, L. 1. 28-30, L. tr. 3/74. 

Length of head 4/15, of caudal nearly 1/5, height of body nearly 1/3 of the total length. Hyes— 
diameter 25 to 2$ in the length of the head, 1/2 a diameter from end of snout, and 3/4 apart or nearly 1/4 
in the length of the head. Head slightly longer than high. Chin prominent: the maxilla, which is not 
denticulated, reaches to below the last third of the orbit. Under surface of lower jaw roughly and irregularly 
furrowed: pre- and sub-orbitals serrated, also both limbs of the preopercle: a moderately strong opercular 
spine with two or three above and below it; the lower half of the opercle, the sub- and the inter-opercles 
serrated. Teeth—villiform. Fins—dorsal spines weak, the longest being half the length of the head: second 
dorsal higher than the first: pectoral equals the length of the head behind the front third of the orbit: the 
ventral reaches two-thirds of the way to the anal: fourth anal spine the longest and equalling the diameter of 
the orbit but not so strong as the third: caudal forked. Scales—seven to eight rows anterior to the dorsal fin : 
seven along the preopercle : two entire and two half rows between the lateral-line and the base of the dorsal 
fin. Free ‘portion of the tail rather higher than long. Colowrs—scarlet, the edges of the scales violet, more 
especially above the lateral-line: longitudinal bands, alternately lighter and darker along each row of scales. 
First dorsal black, or black with a light longitudinal band, or simply rose-coloured : the other fins pinkish, with 
the outer third of the soft dorsal, anal, and caudal lobes black, which amount is sometimes reduced to a mere 

* This species has been named M. macrolepis by Bleeker, Revis. Myr. p. 18. 
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spot. A deep black spot behind the gill-opening, a dark mark in the axilla. In some rare instances a dark 
spot may exist on the upper edge of the eye. 

I have only collected two species of this genus on the Coromandel coast of India (see pl. xli.), and am 
of opinion that they are the two that Russell (plates ciy. and cv.) obtained from the same place. Russell 
distinctly shows one has a band on its eye, pl. civ. (see also pl. xli. f. 2.) The one with the banded eye is by far 
the commonest, and I consider it as M. murdjan. ; 

The second species is easily recognised by its more or less black fins, and appears to be M. adustus. 
Admitting that Russell’s description does not coincide, neither does it with his own figure. He gives B. viii, 
D. 24 (3), P. 15, V. 1/7 (4), A. * G5), C. 21; his figure gives D. 14, A. +4, demonstrating that his numbers 
are not trustworthy. 

Jerdon (M. J. L. and Sc. 1851, p. 131) observes: ‘‘ Myripristis botche,C. V. Moonda kun kakasi, Tam. 
Russell, 105.” 

Dr. Giinther, Catal. i, p. 21, considers Russell’s fish (pl. ev.) is identical with M. murdjan, but Bleeker 
points out that the colours in the two are very differently disposed on the fins. 

Habitat—Kast coast of Africa, seas of India to the Malay Archipelago and beyond. The specimen 
figured is 8* inches in length and from the Coromandel coast of India. It is not nearly so common as the 
M. murdjan. 

al Diehl ; 
2. Myripristis murdjan, Plate XLI, fig. 2. 

Scicena murdjan, Forsk. p. 48; Gmel. Linn. p. 1301. 
Perca murdjan, Bl. Schn. p. 86; Lacép. pp. 396, 418. 
Sparus sullaneroo-kuntee, Russell, Fish. Vizag. ii, p. 3, pl. civ. 
Myripristis murdjan, Riipp. Fische Roth. Meer. p. 86, t. xxiii, f. 2, and N. W. F. p. 95; Cuy. and Val. in, 

p. 177 and vii, p. 495; Bleeker, Amb. p. 109, and Révis. Myrip. 1871, p. 11; Giinther, Catal. i, p. 21; Kner, 
Novara ee p- 4; Playfair, Fish. Zanz. p. 51 (part); Klunz. Fische Roth. Meer, Verh. z. b. Ges. Wien, 
1870, p. 726. 

iearG melanophrys, Swains. Fish. ii, p. 207. 

B. viii, D. 10 | -p4ys) P. 15, V. 1/7, A. xy*z5, C. 19, L. 1. 28-30, L. tr. 34/72. 
12-13) 

Length of head 3} to 35, of caudal from 1/5 to 2/9, height of body from 1/3 to 3} in the total length. 
Hyes—diameter 27 to 25 in length of head, 1/3 of a diameter from end of snout, and about 1/2 a diameter apart, 
the width of the interorbital space equalling from 1/4 to 4+ in the length of the head. Posterior edge of hind 
nostril usually serrated in the young. Lower jaw slightly the longer, having a rough, nipple-like projection on 
either side of the symphysis. The maxilla reaches to beneath the last third of the orbit, it has some blunt 
denticulations on its front near its lower end. Under surface of lower jaw furrowed by ten or twelve grooves: 
the maxilla, pre- sub- and inter-opercles also grooved. Preopercle serrated in its whole extent. Interopercle 
finely denticulated: opercle with a moderately strong spine, having a few denticulations above it, and the whole 
of its outer margin below it serrated. Sub-opercle with an emargination opposite the base of the pectoral fin. 
Shoulder-scale serrated. Upper surface of the head roughened by three or four raised lines, which, passing 
backwards, divide and subdivide, each terminating in a small spine. Jeeth—villiform in the jaws, with an 
external row of widely separated ones which are larger and conically rounded, none on the tongue. Hins— 
dorsal spines increasing in length to the third which is about the same height as the three next or equal to one 
diameter of the orbit, the interspinous membrane rather deeply emarginate, front portion of the second dorsal 
higher than the first. Pectoral as long as the head behind the middle of the eye in the adult, longer in the 
young: ventral reaches two-thirds of the distance to the anal. Third anal spine the strongest but the fourth 
the longest and equal to 2/5 to one-third in the length of the head: caudal forked. Free portion of the tail 
about as high at its base as it is long. Scales—about seven rows along the preopercle. Colowrs—roseate, gill 
openings deep brownish-black, or else like coagulated blood, a dark mark in the axilla. A dark vertical band 
through the eye, sometimes confined to above the pupil. Dorsal, caudal, and anal fins with milk-white outer 
edges ; a dark mark, often deep black, may be present or absent at the highest points of the soft dorsal and anal 
fins, also at the tips of the caudal. Rarely there is a dark mark along the first dorsal. Outer edge of ventral 
white. 

Myripristis kuntee, Cuy. and Val. vii, p. 487, was considered in the Hist. Nat. des Poissons to be identical 
with Russell’s fish, a conclusion doubted by Bleeker, whilst Dr. Giinther considers it closely allied to M. 
pralinius, C. V. 

Habitat—From the Red Sea and East coast of Africa, through the seas of India to the Malay Archipelago 
and beyond. The specimen figured is a little over 6 inches in length, and from Madras: my longest is 11] inches 
long. It is very common at Madras especially about February. 

Genus, 2—Hotocrentrum, Artedi. 

Rhynchichthys, Cuy. and Val. (young*) ; Corniger, Agassiz. 

* The genus Rhynchichthys, Cuy. and Val., is probably formed of the young of some of these species, and is distinguished by an 
elongated, pointed, and more or less transparent snout, the same as is perceived in some immature fresh water Indian siluroids. A small 
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Branchiostegals eight. Eyes large, lateral. Jaws of equal length, or the lower slightly the longer: snout of 
moderate length. Opercles and suborbitals serrated : opercle with two spines: generally a large spine at the angle of 
the preopercle. Villiform teeth on the jaws, vomer, and palatines. Two dorsal fins scarcely united : ventral with 
one spine and seven rays: anal with four spines, the third being long and strong: caudal forked. Scales ctenoid, of 
moderate size. Air-vessel oval and simple. Pyloric appendages numerous. 

Bleeker observes that amongst the characters by which these fishes may be distinguished one from 
another, especial notice should be taken of the number of rows of scales on the preopercle, the relative height 
of the two last dorsal spines, and the presence or absence of spines at the margin of the nostrils or the end of 
the snout. To show that these intra-nasal spines are not invariable I would refer to H. Andamanense, p. 172. 
It appears that in some at least of the species of Holocentrum, the comparative length of the preopercular spine 
to that of the body increases with age, whereas, as already observed (p. 9) in Serrani or Lutiani (p. 29), when 
one exists at this spot in the immature it becomes more or less absorbed in the adult. 

SYNOPSIS OF SPECIES. 

1. Holocentrum diadema,D.11 | #3, A. #, L. 1. 47-48, L. tr. 3/7. Width of interorbital space 1/4 of length 
of head. No intra-nasal or rostral spme. Red, with silvery bands. Red Sea, Hast coast of Africa, seas of 
India to China. 

2. Holocentrum Andamanense, D. 11 | 15, A. #, L. 1. 42, L. tr. 33/73. Width of interorbital space about 
1/5 of length of head. Intra-nasal spine present or absent: a rostral one bifid at its extremity. Uniform 
rosy-scarlet. Andamans. 

3. Holocentrum caudimaculatum, D.11 | 13-14, A. 4, L. 1. 40-43, L. tr. 33/73. Width of interorbital space 
about 1/5 of length of head. Intra-nasal and rostral spines present, Red, with longitudinal violet bands, a 
white spot on the free portion of the tail behind the end of the dorsal fin. Red Sea, seas of India to the Malay 
Archipelago. 

an Holocentrum rubrum, D.11 | 12-13, A. #, L. 1. 35-39, L. tr. 3/6}. Width of interorbital space from 2/7 
to 1/4 of length of head. No intra-nasal spines, but rostral ones present. Red, with more or less longitudinal 
bands: fins sometimes with dark marks. 

5. Holocentrum sammara, D. 10 | z2yg, A. 7s, L. 1. 39-40, L. tr. 3/7. Width of interorbital space from 
33 to 1/4 of length of head. No intra-nasal spines, but rostral ones present. Red, with or without violet 
longitudinal bands: usually a dark mark between the first four dorsal spines, and a dark spotat the base of each 
spine: vertical fins usually with some dark markings. 

1. Holocentrum diadema. 

Holocentrus diadema, Lacép. iv, pp. 372, 374, pl. 32, fic. 3; Riippell, Atl. Fische, p. 84, t. xxii, fi 2. 
Holocentrum diadema, Cuv. and Val. iii, p. 213; Less. Voy. Duperr. Zool. ii, p. 220, t. xxv, fig. 2; Bleeker, 

Molue. p. 259, and Réyis. Holoc. p. 13; Giinther, Catal. i, p. 42; Klunz. Fische Roth. Meer. Verh. z. b. Ges. 
Wien, 1870, p. 723. 

B. vin, D. 11 | 2, P. 18; V. 1/7, A. 4, C. 19, L. 1. 47-48, Lh. tr. 3/7, Vert. 11/16. 

Length of head 2/7, of pectoral 2/9, of caudal 1/6, height of body 32 to 3% in the totallength. Hyes— 
diameter 2 to 24 in the length of the head, 1/2 a diameter from the end of snout, and from 1/2 to 2/3 of a diameter 
apart, the width of the interorbital space being about 1/4 of the length of the head. The height of the head equals 
its length without the snout; its width equals half its length. The maxilla reaches to below the anterior third 
of the orbit. Opercles, preorbital, and suborbitals denticulated, as is also the posterior half of the upper edge of 
the orbit. Lower edge of preorbital serrated and having a strong blunt spinate projection, directed downwards 
and forwards. Upper opercular spine the longest and strongest, but not equalling that on the preopercle. The 
posterior edge of the preopercle and the lower ones of the sub- inter- pre- and opercle spate. No spines at 

specimen of Holocentrum (H. platyrhinwm, Klunz. 1¢ inches long) exists in the Berlin Museum, and does not possess this elongation of 
the snout, the latter being nearly 1/2 a diameter of the eye in length, The following may be the fry of a Holocentrum (? rubrum). 

Rhynchichthys ornatus. 

Day, Proc. Zool. Society, 1868, p. 149. 

B. viii, D. 11/12, P. 15, V. 1/7, A. 4, C. 17, L. 1. 38, L. tr. 3/7. 

Length of head 34, of pectoral 1/6, height of body 34 in the total length. Byes—diameter 2/5 of length of head, 1/2 a diameter 
from end of snout, the width of the interorbital space equalling nearly 1/3 of the length of the head. Height of head nearly equal to 
its length. Upper jaw the longer, overhung by a projecting and transparent snout. ‘Che maxilla reaches to below the middle of the 
orbit. Preopercular spine equals about 1/2 the width of the orbit : the opercular pieces and shoulder-bone serrated, upper opercular 
spine the longer nearly equalling the length of that at the angle of the preopercle. Teeth—villiform. Fins—dorsal spines moderately 
strong, the second and third the longest equalling half the height of the body and much higher than the rays, its last two spines of about 
equal height, interspinous membrane deeply cleft. Third anal spine longest and strongest, equalling the one at the angle of the 
preopercle, caudal slightly forked. Scales—seven rows between the occiput and dorsal fin, and also along the preopercle. Colowrs— 
bluish-silyery along the back and sides, rosy on the abdomen: dorsal orange, with black spines; interspinous membrane between the 
first three spines and also between the sixth and last of a deep black colour, the other fins yellowish. 

Habitat.—Madras, to 12 inches in length. 
Zz 2 
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nostrils nor end of snout. Fins—the fourth to the sixth dorsal spines the longest and equal to about half the 
height of the body, interspinous membrane deeply cleft: the two dorsal fins of about the same height. Ventral 
reaches the vent. Third anal spine the longest and equal from about 1/5 of the total length in young specimens 
to 1/6 in adults. Caudal forked. Scales—not fluted, eight rows between the occiput and the base of the dorsal 
fin: seven or eight rows along the preopercle. Colowrs—red, with from eight to eleven longitudinal silvery 
bands : spinous dorsal brownish black, having a white longitudinal band, the other fins rosy. 

Habitat—Red Sea, East coast of Africa, seas of India, to the Malay Archipelago, China and beyond. 

2. Holocentrum Andamanense, Plate XI, fig. 3. 

Day, Proc. Zool. Soc. 1870, p. 686. 

B. viii, D. 11 | 15, P. 17, V. 1/7, A. 4, C. 22, L. 1. 42, L. tr. 32/73. 

Length of head 4/13 to 2/7, of caudal 1/6, height of body 3} to 3} in the total length. Hyes—diameter 
2/7 to 3$ in length of head; 1 diameter from end of snout, and 3/4 apart, the width of the interorbital space 
being not quite 1/5 of that of the head. Height of head equals its length behind the posterior nostril: dorsal 
profile over the eyes slightly concave. Lower jaw a little the longer. The maxilla reaches to below the first 
third or middle of the orbit. The posterior process of the premaxillary extends to opposite the first third of the 
eye. Vertical and horizontal limbs of preopercle rather finely denticulated, and with an entire but fluted spine 
at its angle as long or 1/2 longer than the orbit. Opercle with two or three flat spines, the upper or central one 
being the longest, the margin of the opercle below it spinate. Sub- and inter-opercles wholly or partially 
serrated : preorbital with two or three triangular tooth-like processes directed downwards along its lower border, 
and the interspace serrated. Shoulder-bone rather strongly serrated. A spine directed inwards and rather 
upwards at the left nostril of one specimen, not on the right side nor in the other specimen, a bifid spine on 
either side at end of snout. Teeth—villiform, none on the tongue. Hins—third to fifth dorsal spines the highest 
and equal to the length of the postorbital portion of the head, the last spine much the shortest being less than 
half the diameter of the orbit in height, interspmous membrane very slightly notched. Pectoral reaching to 
the thirteenth scale. Third anal spine the strongest and equal to 1/6 of the total length. Caudal deeply forked. 
Free portion of the tail as high at its commencement as it is long. Scales—38} rows between the lateral line and 
the dorsal spines, six before the dorsal fin, and seven or eight rows along the preopercle. Colowrs—uniform 
rosy-scarlet. 

Habitat—Andamans, from whence two specimens were procured, the longest (figured) being nine inches 
in length, 

8. Holocentrum caudimaculatum. 
Holocentrus spinifer, Riipp. Atl. p. 86, t. xxiii, fig. 1 (not N. W. Fische, p. 97). 
Holocentrus caudimaculatus, Riipp. N. W. Fische, p. 97. 
Holocentrum spiniferum, Cuv. and Val. iii, p. 206, vii, p. 498. 
Holocentrus ruber, Bennett, Fish. Ceylon, p. 4, t. iv. 
Holocentrum caudimaculatum, Ginther, Catal. i, p. 41, and Garrett, Fische d. Sudsee, p. 95; Playfair, 

P. Z. 8. 1867, p. 855; Klunz. Fische Roth. Meer, 1870, p. 724; Bleeker, Révis. Holoc. p. 22. 
Holocentrun leonoides, Bleeker, Celebes, p. 71, and Pere. p. 54. 

B. vii, D. 11 | 13-14, P. 14, V. 1/7, A. #, C. 19, L. 1. 40-43, L. tr. 33/73. 

Length of head 33, of pectoral 1/5, of caudal 43, height of body 1/3 to 3 in the total length. Hyes— 
diameter 2/5 to 1/3 of the length of head, from 1/2 to 2/3 of a diameter apart and also from the end of snout, 
the width of the interorbital space about 1/5 of the length of the head. Height of the head equals its length 
excluding the snout, and its width equals half its length. Jaws of about equal length anteriorly, the maxilla 
reaches to below the middle of the orbit. Preorbital serrated and anteriorly with a rather large blunt spine 
pointing downwards. Opercular bones serrated, the upper oper¢ular spine the longer: the preopercular spine 
as long as or longer than the orbit. Shoulder-bone serrated. Two intra-nasal spines. Teeth—villiform. Fins— 
the fourth dorsal spine the longest and equal to about 2/5 of the height of the body, but not so high as the soft 
dorsal: dorsal interspinous membrane rather deeply emarginate. Third anal spine longest and strongest 
equalling about 2/9 of the total length. Caudal forked. Scales—seven or eight rows between the occiput and 
the base of the dorsal fin: seven or eight rows along the preopercle. Colowrs—red, more or less longitudinally 
banded with violet, and having a white spot over the free portion of the tail behind the end of the dorsal fin. 

Habitat.—Red Sea, seas of India to the Malay Archipelago. 

; 4. Holocentrum rubrum, Plate XLI, fig. 4. 

Sciena rubra, Forsk. p. 48 (not Bl. Schn.) 
Perea rubra, Bl. Schn. p. 90. 
Perca praslin, Lacép. iv, p. 418. 
Holocentre tétracanthe, Lacép. iv, p. 334. 
Holocentrum alborubrum, Lacép. iv, p. 372; Richards. Ich. China, p. 223; Bleeker, Fish. Ind. Arch. p. 2. 
Holocentrus ruber, Riippell, Atl. p. 83, t. xxii, f. 1, and N. W. Fische, p. 96. 
Holocentrum Orientale, Cuy. and Val. iii, p. 197, vii, p. 497; Bleeker, Pere. p. 53; Jerdon, M. J. L. and 

Se. 1851, p. 181. 
Holocentrum marginatum et laticeps, Cuy. and Val. iti, pp. 216, 211, and vii, p. 500 (not Gimther). 
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Holocentrum spinosissimum, Rich. Ich. China, p. 223 (not Tem. and Schleg.). 
Holocentrum rubrum, Ginther, Catal. i, p. 35, and Garrett, Fische d. Sudsee, p. 96; Day, Fish. Malabar, 

p- 1; Kner, Novara Fische, p. 7; Playfair, Fish. Zanz. p. 52; Klunz. Verh. z. b. Ges. Wien, 1870, p. 722; 
Bleeker, Révis. Hol. 1871, p. 27. 

Cul-kah-catchee, Tam. 

B. viii, D. 11 | 12-13, P. 15, V. 1/7, A. 4, C. 19, L. 1. 35-39, L. tr. 3/65, Cee. pyl. 20, Vert. 11/16. 

Length of head 2/7 to 3%, of caudal 2/13, height of body 3} to 3} in the total length. Hyes—diameter 
2/7 to 28 in the length of head, 2/3 of a diameter from the end of snout, 3/4 of a diameter apart, the width of 
the interorbital space equalling from 2/7 to 1/4 of the length of the head. The maxilla reaches to below the 
centre of the orbit. The posterior process of the premaxillary shorter than the diameter of the eye. Upper 
surface of the head roughened with sinuous lines which posteriorly end in spinate points. Suborbital ring of 
bones narrow, fluted and serrated in their whole extent. Preopercle likewise fluted along its vertical limb, 
having a strong spine as long as the orbit at its angle and serrated along both limbs. Opercle evenly fluted, 
armed with two spines (the lower being the shorter) and its outer edge strongly serrated: sub- and inter- 
opercles fluted and denticulated: shoulder-bones denticulated. Snout with two sharp nipple-shaped spines on 
the preorbital and intermediate serrations: no spines at nostrils. Teeth—villiform. /ins—dorsal spines strong, 
the third to the fifth the longest, the third equalling half the height of the body, but not so high as the soft 
portion of the fin. Pectoral reaches to the twelfth scale of the lateral-line, and the ventral three-fourths of 
the way to the anus. Third anal spine very strong, its height equalling about 2/3 of the height of the body, 
whilst it is 2/9 to 1/5 longer than the fourth spime. Caudal forked. Scales—six or seven rows between the 
occiput and the base of the first dorsal fin: seven rows along the preopercle. Colowrs—in the young silvery 
white with longitudinal dull rosy bands from the opercles, the second and third coalescing. In the adult it is 
red with seven or eight silvery bands. Head more or less rosy as are also the fins. Occasionally there is a 
little dark about the latter. 

In the Fishes of Zanzibar, “ Var. b, has a large black blotch at the base of the soft dorsal and anal, a 
third at the root of the caudal, and a fourth at the axil of the pectoral. This is clearly identical with that 
described by Bleeker as H. melanospilos. These varieties are structurally identical, and the difference in 
coloration is probably a sexual one; one specimen of Var. b proved to be a male fish, at or near spawning time.” 

. 52). 
- Dect colour, the one I have figured, destitute of any black, was a male. Jerdon’s specimen (sen- 
pooram, Tam.) has a black spot at the base of both soft dorsal and anal fins, and a third above the superior 
opercular spine, whilst the margin of the preopercle is dark-edged ; it has no vestige of a spine inside the nostril, 
as exists in Holocentruim melanospilus, Bleeker. 

Habitat.—Red Sea, Hast coast of Africa, through the seas of India to the Malay Archipelago and beyond. 

5. Holocentrum sammara. 

Sciena sammara, Forsk. p. 48; Lacép. iv, p. 314. 
Perca sammara, BI. Schn. p. 89. 
Labrus angulosus, Lacép. iii, p. 430, t. xxii, f. 1. 
Holocentrus sammara, Riipp. Atl. Fische, p. 85, t. xxii, f. 3. 
Holocentrum sammara, Cuy. and Val. iii, p. 216; Bleeker, Perc. p. 33, Amb. p. 555, and Révis. Holoc. 

p- 16; Giinther, Catal. i, p. 46; Kner, Novara Fische, p. 9; Klunz. Verh. z. b. Ges. Wien, 1870, p. 720. 
Holocentrum Ohristianwm, (Khren.) Cuv. and Val. iii, p. 219. 
? Holocentrwm leve, Ginther, Catal. i, p. 47. 
Holocentrumn Tahiticwm, Kner, Novara Fische, p. 9, t. i, f. 2. 

B. viii, D. 10 | -2n, P. 14, V. 1/7, A. 745, C. 19, L. 1. 39-40, L. tr. 3/7, Vert. 11/16. 

Length of head 35 to 3%, of caudal 1/5, height of body 33 to 1/4 of the total length. Hyes—diameter 
22 to 1/3 in the length of head, 2/3 of a diameter from end of snout, and also apart, the interorbital space 
being equal to 33 to 1/4 of the length of the head. The height of the head equals its length excluding the 
snout: its width equals half its length. The lower jaw the longer: the maxilla reaches to below the middle 
cf the eye. Both limbs of the preopercle serrated in their entire extent, the length of the preopercular spine _ 
equals about 1/3 of the diameter of the orbit. The external edges of all the opercles more or less serrated : 
two spines on the opercle, the upper of which is as large as the preopercular one, the lower rather smaller. 

_ Preorbital denticulations strong: suborbital likewise serrated. No spine at nostrils nor at the end of the snout. 
Shoulder-bone striated and serrated. Teeth—villiform. Fins—the dorsal spines from the second to the fourth 
are of about the same height and equal to 13 in that of the body, subsequently they decrease to the tenth which 
is one-fourth of their height: interspinous membrane deeply emarginate: second dorsal highest anteriorly and 
rather higher than the highest dorsal spine. Pectoral nearly equals the head excluding the snout. Ventral 
reaches half way to the anal. Third anal spine strongest and longest, equalling from 53 to 4% in the total 
length. Caudal forked. Scales—six to seyen rows between the occiput and the base of the dorsal fin: seven 
along the preopercle. Colowrs—body with or without longitudinal violet bands, which may be composed of 
spots. A black spot may be present on either cheek. Usually a black spot between the first tour dorsal spines, 
and sometimes a light mark between the bases of each spine. Anterior edge of soft dorsal and anal, also 
usually upper and lower edge of caudal, violet. : 

Habitat—Red Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond. 
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Faminty, X—KURTIDA. 

, Branchiostegals seven: pseudobranchie absent. Body oblong and compressed. Eyes large. The 
infraorbital bones do not articulate with the preopercle. Cleft of mouth oblique: lower jaw prominent. 
Villiform teeth on jaws, vomer, and palatines.. A single dorsal fin, the spinous portion being of less extent 
than the soft, some spines may even be rudimentary: anal elongated, with two or three spines: ventrals 
thoracic with one spine and five rays. Scales of moderate or small size. Air-vessel present. Pyloric 
appendages few. 

SYNOPSIS OF GENERA. 

1. Kurtus. Dorsal spines rudimentary, three anal ones. A horizontally directed spine between the 
ventral fins. Seas of India to the Malay Archipelago. 

2. Pempheris. Six dorsal and three anal spines. Scales over the anal fin. Red Sea, seas of India to 
the Malay Archipelago. 

Genus, 1—Kurtus, Bloch. 

Branchiostegals seven: pseudobranchice absent. Body oblong and strongly compressed: back elevated. Cleft 
of mouth oblique and deep, the lower jaw prominent. Preopercle denticulated. Villiform teeth in the jaws, vomer, 
and palatines. A single dorsal fin of much shorter extent than the anal, its spines being rudimentary: between the 
ventrals is a horizontal backwardly directed spine. Scales very small. Atr-vessel present, enclosed in a conical cavity 
made by the ribs, which are dilated, convex, and forming rings in contact with each other. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

zocty, A. sz2s5. Silvery. Seas of India to the Malay Archipelago and beyond. 

1. Kurtus Indicus, Plate XLII, fig. 1. 

Kurtus Indicus, Bl. t. 169; Gmel. Linn. p. 1184; Shaw, Zool. iv, p. 185, pl. 25; Bl. Schn. p. 163; Bleeker, 
Verh. Bat. Gen. xxiv, Makr. p. 78; Ginther, Catal. u, p. 510. 

Kurtus Blochii, Lacép. ti, pp. 516, 517; Cuy. and Val. ix, p. 421, pl. 277; Cuy. Régne Anim. Poiss. pl. 
64, f. 2; Swainson, Fishes, ii, p. 253. 

Blennius, ? Russell, Fish. Vizag. i, p. 37, and Somdrum-kara-mooddee, pl. 48. 
Kurtus cornutus, Cuv. Rég. Anim. Poiss. pl. 64, f. 1; Cuv. and Val. ix, p. 426. 
Cyrtus Indicus, Cantor, Catal. p. 145; Kner, Novara Fische, p. 172. 
Kakasi, Tel.; Oordah and Valliaul-cutchul, Tam. 

B. vii, D. ~$7~, P. 21, V. 1/5, A. +25;, C. 17, Vert. 8/15. 
Length of head 1/4 to 2/9, of caudal 1/4 to 2/9, height of body 1/3 to 2/7 of the total length. Hyes— 

in the anterior half of the head, 1 diameter from end of snout, and 1} apart. Body strongly compressed, the 
males haying a cartilaginous arched process directed forwards and situated a short distance in front of the dorsal 
fin. Lower jaw the longer, and having a tuberosity at the symphysis, when the mouth is closed its extremity 
forms a portion of the dorsal profile: the maxilla reaches to below the last third or hind edge of the orbit. A 
strong, short spine directed downwards at the angle of the preopercle, and two or three more along its lower 
edge: the occipital ridge rough. ‘eeth—in minute rows, in the jaws, vomer, and palatines. Jims—dorsal fin 
having five spines in front of its soft portion, preceded by a recumbent spine directed anteriorly : in front of this 
spine are some points appearing above the skin, most distinct in the fry, and similar to the rudimentary fins of 
Stromateide, &c. : soft portion of the dorsal fin highest anteriorly : ventral reaches as far as the anal, it has a short 
backwardly-directed spine in front of the base of the outer ray of either fin, and also a horizontally similar but 
larger one between the two fins. Second anal spine two-thirds as high as the rays: the length of the first few 
anal rays equals four-ninths that of the fins base: caudal deeply lobed. Scales—fine and irregular on the body. 

1. Kurtus Indicus. D. 
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Lateral-line—ceases opposite the end of the soft dorsal. Colowrs—silvery shot with steel-blue, or lilac : back 
with fine black dots which behind the occiput form a rounded black spot. 

The young are not uncommon in the Sunderbunds about January and February. 
Habitat—Seas of India to the Malay Archipelago and beyond. It attains at least 43 inches in length, 

and is most numerous on the Coromandel coast during the cold months. The specimen figured is a male from 
Coconada. 

Genus, 2—Prmpueris, Ow. and Val. 

Branchiostegals seven. Body oblong, compressed: head obtuse. Hyes large. Cleft of mouth oblique, with the 
lower jaw prominent. Opercle with a small spine. Villiform teeth on the jaws, vomer, and palatine bones. A single 
short dorsal fin with si spines and nine rays: anal with three spines and many rays. Scales small, eatended over the 
anal fin. Air-vessel divided into an anterior and posterior portion. Pyloric appendages few. 

Geographical distribution.—Red Sea, seas of India, to the Malay Archipelago and beyond. 

SYNOPSIS OF SPECIES. 

1. Pempheris mangula, D. &, A. z5zq, L. 1. 60-64. yes, diameter 2+ to 2} in length of head: height 
of bodys 33 in the total. Silvery, Clonee (alee tipped. Seas of India to the “Malay Archipelago and beyond. 

2: Pempheris Molucca, D. &, A. a58zz, Li. 1. 56. Eyes, diameter half the length of head: height of body 
2/5 of the total. Silvery, fins stained with darker. Red Sea, seas of India to the Malay Archipelago. 

1. Pempheris mangula, Plate XLII, fig. 3. 

Sparus mangula-kutti, Russell, Fish. Vizag. ii, p. 10, pl. 114. 
Pempheris mangula, Cuv. and Val. vii, p. 304; Bleek. Cheetod. p. 30; Ginther, Catal. 11, p. 509; Kner, 

Novara Fische, p. 171; Klunz. Verh. z. b. Ges. Wien, 1871, p. 469 ; Garrett, F. d. Sudsee, t. lix, f. B. 
Pempheris Otaitensis, Cuy. and Val. vii, p. 304, pl. 191; Less. Voy. Coc. p.197; Giinther, Catal. 11, p. 

508; Kner, Novara Fische, p. 171. 
? Pempheris Vanicolensis et nesogallica, Cuy. and Val. vii, pp. 305, 306. 

B. vii, D. £, P. 17, V. 1/5, A. zs2zc, C. 17, L. 1. 60-64. 
Length of head 1/5, of caudal 1/5, height of body 3/10 of the total length. Hyes—diameter from 2+ to 

23 in the length of head. Interorbital space slightly concave. The maxilla reaches to below the middle of the 
eye. _Preopercle having rather a strong denticulation on its intramarginal edge near the angle. Teeth— 
villiform in jaws, vomer, and palate. Fins—soft dorsal highest anteriorly, rapidly decreasing in height to the 
last ray. Pectoral a little longer than the head. Ventral reaches the anal fin. Anterior portion of the anal the 
highest and equal to two-fifths of that of the body: caudal emarginate. Colowrs—violet-brown superiorly, 
becoming silvery below. Fins roseate with fine dots: axilla and base of pectoral light coloured. 

Habitat.—Seas of India and beyond. The specimen figured (6 inches long) is from Madras, where at times 
it is abundant.. Jerdon, M. J. L. and Sc. 1851, p. 134, observes this fish is termed Moonda-kun-karawa, Tamil. 

2. Pempheris Molucca, Plate XLII, fig. 2. 

Pempheris Molucca, Cuv. and Val. vii, p. 306; Cuv. Rée. Anim. Ill. Poiss. pl. 44, f 2; Temm. 
and Schleg. Fauna Japon, p. 85, pl. 44, fig. 3; Richards. Ich. China, p. 244; Cantor, Catal. p. 175; Gunther, 
Catal. u, p. 509; Day, Fishes of Malabar, p. 108. 

Pempheris Malabarica, Cuy. and Val. vii, p. 308. 

B. vii, D. $, P. 18, V. 1/5, A. ay8aq, C. 17, L. 1. 56, Cec. Pyl. 6-7, Vert. 10/14. 

Length of head 33, of caudal 1/5, height of body 2/5 of the total length. Hyes—diameter about 1/2 the 
length of the head, 3/4 of a diameter apart. The maxilla reaches to below the middle of the orbit. Preopercle 
entire, but haying three somewhat spinate denticulations along its intra-marginal border. Teeth—in jaws, 
yomer, and palate. Fins—dorsal spines weak, increasing in length to the last which is scarcely so high as the 
first rays, the soft portion decreases posteriorly in height. Pectoral as long as the head. Ventral short : anal 
highest in front: caudal forked. Scales—the rows along the lateral-line larger than the others. Colowrs— 
silvery- -grey, upper third of the dorsal rays black : pector als orange, and usually having a dark base ; anal rather 
dark anteriorly and inferiorly : caudal with its posterior margin stained grey. 

It is suggested by Cuy. and Val. that Curtus macrolepidotus, Bl. Siti. p. 164, which is said to have large 
scales with their edges dotted with red, subvertical eyes and B. 2, D. 74, P. 12, V. 1/5, A. 4, C. 22, from 
Tranquebar, may be this species: the > ~ being a misprint for 3. More information is however necessary before 
this point can be decided. 

This species is very abundant off the Sind coast, and found through the seas of India to Japan. 
Habitat.—Red Sea, seas of India to the Malay Archipelago and bey ond. The specimen figured (6 inches 

long) is from Kurrachee. 
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Faminy, XI—POLYNEMIDZ. 
Branchiostegals seven: pseudobranchie. Body oblong, somewhat compressed. Eyes large, lateral, 

more or less covered by an adipose membrane: mouth on the lower side of a prominent snout, and having a 
lateral cleft. Muciferous system on the head well-developed. Villiform teeth on the jaws, and palatines : 
present or absent on the vomer. Two dorsal fins: several free and articulated appendages below the pectoral 
fin: ventrals thoracic, with one spine and five rays. Scales finely ctenoid or cycloid, and more or less covering 
the vertical fins. Lateral-line continuous, continued on to the caudal fin. Air-vessel, when present, varying 
in form and structure. Pyloric appendages of varying numbers. 

Geographical distribution—Seas of India to the Pacific, also tropical portions of the Atlantic, not found 
in the Red Sea. 

SYNOPSIS OF INDIVIDUAL GENUS. 

Genus, 1—Polynemus. Definition as in the Family. : 
Uses.—These fish are all excellent as food, and from some, rough isinglass or fish-sounds are obtained and 

exported in large quantities. 

Genus, 1—Potynemus,* Linn. 

Trichidion, Klein; Polistonemus, Gill; Hleutheronema, Bleeker. 

Preopercle serrated. Teeth villiform on the jaws, palatines, vomer, and pterygoid bones. First dorsal fin with 
seven or eight weak spines; soft dorsal and anal of nearly equal extent: pectoral rays simple or branched and having 
a varying number of free ones (3-7) at the base of the fin. Scales ctenoid, rather small, extended on to the vertical 
fins. Atr-vessel, when present, varying in form, size, and structure. Pyloric appendages few, in moderate numbers, 
or many. 

SYNOPSIS OF SPECIES. 
1. Polynemus paradiseus, D. 7 | pstyq, A. 3, U1. 70. Seven free pectoral rays, the three upper being 

twice as long as the fish. No air-vessel. Golden colour. Upper part of Bay of Bengal to the Malay 
Archipelago, entering rivers. 

2. Polynemus heptadactylus, D. 8 | 325, A. a5, U. 1. 50-52. Seven free pectoral rays reaching the 
base of the anal. No air-vessel. Golden, pectoral black, vertical fins with dark edges. 

3. Polynemus wanthonemus, D. 8 | 2, A. zzz. Six free pectoral rays reaching beyond the tip of the 
ventral. No air-vessel. Fins edged with black. Seas of India to China. 

A. Polynemus sextarius, D. 8 | agtzg, A. ae%zq, LU. 1. 48-50. Six free pectoral rays reaching to the middle 
or end of the ventral fin. Air-vessel small and simple. Upper half of dorsal, pectoral, and outer part of 
ventral black. A large black shoulder-spot. Seas of India to the Malay Archipelago. 

5. Polynemus seafilis, D. 8 | -gz5, A. Sas, L. 1. 46. Six free pectoral rays reaching rather beyond the! 
ventrals. Air-vessel large. Golden, pectoral black: dorsal and anal black-edged. Seas of India to the Malay 
Archipelago. 

6. Polynemus Indicus, D. 8 | -gizq, A. 728g, Lu. 1. 70-75. Five free pectoral rays reaching nearly to the 
anal fin. Air-vessel long and narrow. Vertical fins dark edged. Seas of India to Australia. 

7. Polynenvus plebeius, D. 8 | ~;, A. 2=8, L. 1. 60-65. Five free pectoral rays reaching to the end of the 
ventral fin. Air-vessel present. Golden, with grey longitudinal bands. Seas of India to China. 

8. Polynemus tetradactylus, D. 8 | g4ys, A. 7228,, L. 1. 75-85. Four free pectoral rays reaching to the 
end of the ventral. Air-vessel absent. Seas of India to the Malay Archipelago and China. 

1. Polynemus paradiseus, Plate XLII, fig. 4. 

Polynemus paradiseus, Linn. Syst. Nat. p. 1401; Russell, ii, p. 69, pl. 185; Giinther, Catal. ii, p. 320. 
Polynemus riswa, aureus, toposut, Ham. Buch. Fish. Ganges, pp. 228, 232, 381. 
Polynemus longifilis, Cuy. and Val. iti, p. 865, and vil, p. 512; Bleeker, Bengal, p. 91, and Enum. Spec. 

Ind. Arch. p. 245, (mot Borneo, ii, p. 268, and vi, p. 418.) 
Trichidion paradiseus, Bleeker, Fish. Madagascar, p. 78. 
Tupsee muchee, Beng.; Nga-poongna, Burm. Mangoe fish. 

B. vii, D. 7 | x4xq, P. 15+-vii, V. 1/5, A. 33;, C. 19, L. 1. 70, L. tr. 5/14, Vert. 10/15, Cxe. pyl. 5(10). 
Length of head 2/13 to 1/6, of pectoral 2/5 to 1/4, of caudal 3} to 34, height of body 2/13 to 1/6 of the 

total length. Hyes—minute in the young, in the adult diameter 1/8 of length of head, 2 diameters from end of 

* Kala, Tam.: Nut-tiah, Mugh. 
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snout, and 3 apart. Height of head equals its length excluding the snout, its width equals its postorbital 
length. Snout overhanging the mouth. The maxilla extends to upwards of two diameters behind the posterior 
edge of the orbit. Preopercle serrated and haying a soft, produced, and rounded, angle: the other opercles 
entire. A small spine on the shoulder. ee¢h—villiform in jaws, vomer, and palate. Hins—spines of first dorsal 
weak, the second one slightly the longest: the height of the first ray of the second dorsal equals the length of the 
base of the fin which is highest anteriorly, its upper edge concave. Pectoral rays undivided, the fin has seven 
free rays below its base, the three superior being the longest, strongest, and about twice the length of the fish. 
Ventral does not quite reach the anal, the latter fin commencing under the second dorsal and being of the same 
height, its lower edge emarginate. Caudal deeply forked, upper lobe the longer. Scales—ctenoid, in regular 
horizontal rows, covering the body and head, with fine ones over the vertical fins. Lateral-line—forms a gradual 
curve, and becomes lost at the centre of the base of the caudal fin. Least depth of the free portion of the tail 
equals 2/5 of the length of the head. Avr-vessel—absent. Colowrs—generally golden, with a shade of gray 
along the back, and the dorsal fins also stained grayish with a slight tinge of the same shade, so are also the 
caudal, the pectoral, and upper pectoral appendages. 

Buchanan observes: “Those who officiate in the temple of Sib are called Tapasi in the vulgar dialect, 
and Tapasivi in Sangskritta, that is to say penitents. They ought not to shave, on which account a fish called 
Mangoe fish by the English of Calcutta, which has long fibres proceeding from near its head, is called by the 
same name.” 

Habitat.—Indian seas, Bay of Bengal at least as low as Coconada, also along the coasts of Burma 
to the Malay Archipelago, entering rivers for spawning purposes, and generally during the 8. W. monsoon 
and the cold months. It is considered a great luxury for the table and commences to be taken in 
numbers about June: It attains 9 inches in length. Ham. Buch. observes: “I have, I think, observed three 
species included under this name (Mangoe fish), and Dr. Russell describes a fourth: but all have exactly the 
same qualities and manners, nor am I sure that the slight differences in the number of rays which I observed 
may not be accidental varieties, rather marking individual than specific differences” (p. 229). 

2. Polynemus heptadactylus, Plate XLII, fig. 5. 

Cuy. and Val. iii, p. 390; Bleeker, Perc. p. 60; Cantor, Catal. p. 34; Giinther, Catal. 1, p. 321; Day, 
Fishes of Malabar, p. 59. 

B. vii, D. 8 | rts, P. 15-+-vii, V. 1/5, A. 555, C. 19, L. 1. 50-52, L. tr. 5/11, Cee. pyl. 4. 

Length of head 1/5, of caudal 1/4, height of body 1/4 of the total length. Hyes—diameter 3% in the 
length of head, 1/2 a diameter from end of snout, and 1 apart. Height of the head equals its length excluding 
the snout, the width of the head nearly equals half its length. The maxilla reaches to 1/2 a diameter behind 
the posterior edge of the eye: interorbital space nearly flat. Preopercle strongly serrated, having a well 
developed spine just above its angle, which is rounded and produced. A spine on shoulder at the commence- 
ment of the lateral-line. Teeth—villiform in jaws, vomer, and palate. %ns—first dorsal spine short, the third 
the longest and equal to 2/3 the height of the body, the last scarcely one-third of its height; second dorsal 
highest anteriorly where it equals 3/4 of that of the body, upper edge of the fin concave. Pectoral rays 
unbranched, the length of the fin equals 3/4 of the height of the body, its appendages reach to the base of the 
anal, the upper being the longest. Ventral reaches the vent. Anal highest anteriorly where it equals the first 
dorsal, its lower edge straight. Caudal deeply lobed. Air-vessel—absent. ree portion of the tail in its least 
depth equals 13 in the length of the head. Colowrs—golden, pectoral nearly black: edge of first dorsal, upper 

~ edge of second dorsal, margins of caudal, lower half of the anal and tip of ventral also black. 
Habitat.—Seas of India to the Malay Archipelago, attaining at least 6 inches in length. 

3. Polynemus xanthonemus. 

Cuy. and Val. vii, p. 517; Richardson, Ich. China, p. 219; Ginther, Catal. ii, p. 325. 

B. vii, D. 8 | 2, P. 15+-vi, A. =5y5, Cae. pyl. 12. 

It is observed that this fish more resembles P. sextarius than P. sexfilis. Fins—its six free pectoral 
rays extend beyond the end of the ventral but are shorter than in P. hecanemus, in which they reach to the end 
of the body. Although the caudal lobes are not more elongated than in P. sewtarius (1/5 of the total length), 
the fin is more deeply cleft. Air-vessel—absent. Colowrs—back greenish, sides and abdomen silvery: the fins 
yellow with a black border, the free rays are the same colour as the fins. 

Sir John Richardson observes of Reeves’ figure, that it ‘‘ has a zigzag blackish line above the base of the 
pectoral, which is not noticed in the ‘ Histoire des Poissons,’ but in other respects it agrees with the description 
in that work.” 

Habitat—Seas of India to China, attaining at least 6 inches in length. I have not recognised this 
species in India. 

4. Polynemus sextarius, Plate XLII, fig. 6. 

Bloch. Schn. p. 18, t. iv; Cuy. and Val. ii, p. 388, and vii, p. 514; Bleeker, Perc. p. 59; Cantor, Catal. 
p. 82; Gimther, Catal. ii, p. 826; Day, Fish. Malabar, p. 60. 

: 2a 



178 ACANTHOPTERYGII. 

B. vii, D. 8 | sata, P. 14 + vi, V. 1/5, A. =3555, OC. 17, L. 1. 48-50, L. tr. 5/10. 

Length of head 1/4 to 4}, of caudal 1/5 to 2/9, height of body 1/4 to 2/9 of the total length. Myes— 
diameter 1/3 to 3 in the length of head, 2/5 to 3/4 of a diameter from end of snout, and about 1 apart. 
Height of head equals its length behind the middle of the eye, its width from 2; to 23 in its length. The 
maxilla reaches to behind the posterior edge of the orbit. Vertical margin of preopercle denticulated, with a 
rather strong tooth just above its angle, which latter is rounded, produced, and entire. Teeth—yilliform, those 
on the yomer in a transverse band, whilst the palatine band is semi-imterrupted. ins—dorsal spines with 
rather filamentous terminations, the third being equal to 14 in the height of the body and as long as the 
highest ray in the second dorsal: the height of the second dorsal and of the anal are nearly the same, but the 
length of the base of the former is longer than that of the latter: upper edge of the second dorsal fin scarcely, 
if at all, emarginate. Pectoral rays branched; the free rays at the base of the fin reach to the middle of the 
ventral fin, occasionally to its end: caudal rather deeply forked. A spine on the shoulder at the commencement 
of the lateral-line. Avr-vessel—small and simple. Ccecal appendages—long and rather numerous. Free portion 
of the tail in its lowest part equal to 1/2 the length of the head. Colowrs—golden, the upper half of the first 
dorsal black spotted: pectoral and ventral with numerous black spots sometimes occasioning the former to be 
almost black: other fins more or less numerously dotted with black and often black-edged. A large black spot 
on the shoulder on the lateral-line from the second to the eighth scales. 

This fish is very numerous throughout the coasts of India up to 73 inches in length. 
Habitat.—EHast coast of Africa, seas of India to the Malay Archipelago. 
Jerdon in his Ichthy. paper on Madras (M. J. L. and Sc. 1851, p. 140) observes of the species of this 

genus he had obtained “ Polynemus tetradactylus, C.V. Yerra kala, Tam.; P. plebeius, C.V. Pole kala, Tam. ; 
P. Indicus, Shaw, Walan kala; P. sextarius, C.V. Kutli kala, Tam.; P. heptadactylus, C.V. Ma-kala, Tam. The 
first three species are called Roeball at Madras and are considered good eating.” 

5. Polynemus sexfilis, Plate XLIII, fig. 1. 

? Cuy. and Val. vii, p. 515; Gimther, Catal. 11, p. 325 (not Playfair, Fish. Zanz.* p. 53). 
Polynemus hexanemus, Cantor, Catal. p. 33 (not Cuv. and Val.). 
Trichidion seafilis, Bleeker, Fish. Madagascar, p. 79. ; 

B. vii, D. 8 | aytig, P. 15 + vi, V. 1/5, A. 555, C. 17, L. 1. 46, L. tr. 5/10, Cec. pyl. many. 

Length of head 4¢, of caudal 2/7, height of body 2/9 of the total length. Hyes—diameter 2/9 of length of 
head, 1/2 a diameter from end of snout, and 1 apart. Height of head equals its length excluding the snout, its 
width equals 4/7 of its length. The maxilla reaches half a diameter behind the orbit. Vertical margin of 
preopercle strongly denticulated with a rather strong tooth above its rounded, produced, but entire angle. 
Teeth—villiform in jaws, in a semilunar band on the vomer, and in an interrupted one on the palatines. Hims— 
third dorsal spine 2/3 of the height of the body : second dorsal 1/4 higher anteriorly than the anal, its upper 
edge rather concave. The pectoral rays unbranched, the free ones reach to rather beyond the end of the ventral : 
base of the anal slightly longer than that of the second dorsal : caudal deeply forked. A spine on the shoulder 
at the commencement of the lateral-line. Free portion of the tail as high as it is long, its least height equal to 
nearly 1/2 the length of the head. Cccal appendages—long and rather numerous. <Air-vessel—large. Colowrs— 
golden, pectoral deep black, a black lower edge to the anal: ventral dark in the middle. 

In Cuy. and Val. P. seafilis is said to have no air-vessel. This species appears to closely resemble P. 
Pfeifferce, Bleeker, which also has a large air-vessel, and D. 8 | ~,, A. 3, L. 1.48. Length of head 1/5, and of 
caudal lobes 3f in the total length. 

This species differs from P. sertarius in its eye being smaller, its caudal lobes larger, the base of its anal 
longer than that of its second dorsal, its third dorsal spine 2/3 of the height of the body, some of its pectoral 
free-rays reaching beyond the end of the ventral, and its rays being simple, and likewise in having a black 
pectoral fin but no black shoulder-spot. From the P. zanthonemus, wherein only 12 pyloric appendages exist. 

Cantor, whilst observing that “the second, third, and fourth filaments from the pectoral fin are the 

* The fish alluded to by Colonel Playfair in the “ Fishes of Zanzibar,” is not identical with the above, and might be termed 
Polynemus Playfairi, if it is not P. kurw: two other specimens exist in the British Museum: the species is as follows :— 

B. vii, D. 8 | #5, P. 13 + vi, V. 1/5, A. 3, C. 17, L. 1. 63, L. tr. 7/13. 
12) 

Length of head 53, of caudal 33, height of body 43 of the total length. Hyes—diameter nearly 1/3 of length of head, 1/4 of a 
diameter from end of snout, and 1 apart. The maxilla reaches to a little behind the vertical from the posterior edge of the orbit. 
Height of head equals its length excluding the snout, its width two-thirds of its length. A spine at the shoulder. Fins—first dorsal 
two-thirds as high as the body below it: second dorsal nearly equal in height to the length of the head and having its upper edge deeply 
concaye, its front rays being one-fifth higher than the first dorsal fin. Pectoral as long as the head behind the middle of the eye, its 
upper free-rays reach to a little beyond the end of the fin. The distance between the bases of the ventral and anal fins equals the length 
of the head excluding the snout. Anal not quite so high as the second dorsal, it commences below the fifth dorsal ray and has a very 
emarginate lower edge. Caudal deeply forked. Free portion of tail slightly higher at its base than it is long. Colowrs—body with lines 
along each row of scales and a black pectoral fin. 

This species appears to be closely allied to P. kwru, Bleeker, which however has the upper caudal lobe 33 in the total length. 
The specimen (Col. Playtair’s) from which this description has been taken is about 14 inches in length. 
‘ Habitat.—Kast coast of Africa to the Malay Archipelago, and probably found in the seas of India, although I have not obtained 
it there. It would be interesting to see if it has or has not an air-vessel. 
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longest, greatly exceeding the leneth of the head almost extending to the anal fin,” (p. 33), considers his fish 
identical with P. hewanemus, wherein some of them reach the caudal fin. 

Habitat—Seas of India and Mauritius. The specimen, which is figured life-size, is from Madras. 

6. Polynemus Indicus. 

Polynemus maga-booshee, Russell, ii, p. 68, pl. 184. 
Polynemus Indicus, Shaw, Zool. v, p. 155; Swainson, Fishes, ii, p. 234; McClell. Cal. J. N. H. iii, 

p- 179,* pl. vi; Cantor, Catal. p. 29; Giinther, Catal. ii, p. 326; Day, Fishes of Malabar, p. 60; Kner,+ Novara 
Fische, p. 137. 

Polymenwus sele, Ham. Buch. Fish. Ganges, pp. 226, 381; McClelland, Cal. Journ. Nat. Hist. iii, p. 181. 
Polynemus wronemus, Cuy. and Val. iii, p. 385. 
Polynemus plebeius and gelatinosus, McClelland, C. J. N. H. iii, pp. 179, 181. 
Tahlun-kala, Tam.: Yeta, Mal.: Dara, Bombay: Bhat. Mahr.: Lukwah, Arrac.: Katha or Ka-ku-yan, 

Burm. : Kwey-yeng, Tavoy. 

B. vii, D. 8 | zgtaa, P. 15 + v, V. 1/5, A. ~2:8,, 0.17, L. 1. 70-75, L. tr. 7/13, Vert. 5/19, Cac. pyl. many. 

Length of head 44 to 43, of pectoral 1/6 to 2/13, of caudal 1/4, height of body 1/6 of the total length 
excluding the filamentous prolongation of the tail. Hyes—diameter 1/7 of length of head, 1 to 1; diameters 
from end of snout, and 2 apart. Height of head equals 2/3, and its width 2/5 of its length. The maxilla 
reaches to far behind the orbit. Preopercle with a rounded and produced angle, its posterior margin mode- 
rately serrated, and having a strong tooth aboveits angle. Interorbital space rather flat. T’eeth—villiform in the 
jaws, in a somewhat semilunar band on the yomer, and in a wide cuneiform band broadest anteriorly on the 
palatines, the last being emarginate internally about its centre. F%ins—spines of first dorsal weak, the third 
having rather a filamentous prolongation, the fin one-third higher than long, second dorsal highest in front 
where it equals the anal and is one-third higher than its base is long: upper edge of the fin concave. Pectoral 
with its rays branched, having five articulated free rays, the upper of which is the longest reaching nearly to 
the anal, which latter fin extends posteriorly some distance behind the vertical from the end of the second dorsal, 
its lower edge is concave. The distance between the bases of the ventral and anal fins is longer than the head. 
Candal deeply lunated haying pointed lobes which usually have filamentous terminations, the lower being mostly 
the longer. Free portion of the tail in its least depth equal to 2/5 of the length of the head. Azr-vessel—oval 
and thick, occupying the entire length of the abdomen and posteriorly prolonged amongst the caudal muscles. 
It adheres to the vertebra from the third to the seventh, whilst from either side towards the ventral surface it 
has from 28 to 35 appendages. Lateral-line—continued along the lower caudal lobe almost to its end. Vertical 
fins rather densely scaled. Colowrs—back purplish-black, abdomen silvery-white, dashed with gold. First and 
second dorsals also anal stained with black, as is likewise the lower half of the opercle. Caudal with many 
black points. 

Habitat.—Seas of India to the Malay Archipelago and Australia. It attains 4 feet in length, but is rarely 
above 20lbs weight. A large fish yields about two ounces of rough isinglass. The largest specimens appear to 
be captured in the embouchures of large rivers: they take a bait freely. 

7. Polynemus plebeius 
Brouss. Ich. fase. i, t. viii; Gmel. Linn. p. 1401; Bloch. t. ecee; Bl. Schn. p.17; Shaw, Zool. v, pl. exxy ; 

Cuy. and Val. tii, p. 380; Temm. and Schleg. Fauna Japon, p. 29, t. xi, fig. 1; Bleeker, Pere. p. 58; Richards. 
An. and Mag. Nat. Hist. 1842, p. 210; McClell. Cal. Journ. Nat. Hist. iii, p. 185; Cantor, Catal. p. 27; Gunther, 
Catal. ii, p. 329. 

ao ee Uineatus, Lacép. v. pl. 18, f. 2, p. 410; Gimther, Catal. ii, p. 327; Kner, Novara Fische, 
p- ; 

Polynemus teniatus, Giinther, Catal. ii, p. 526. 
Trichidion plebejus, Bleeker, Fish. Madagascar, p. 79. 

B. vii, D. 8 | 3,, P.17 + v, V. 1/5, A. 8, C. 17, L. 1. 60-65, L. tr. 7-8/13, Cec. pyl. many. 
Length of head 2/9, of caudal 3/11, height of body 1/5 of the total length. Hyes—diameter 3$ to 43 

in the length of head, 1/2 to 3/4 of a diameter from end of snout, and 1 to 1} apart. Interorbital space rather 
convex. Height of the head equals its length excluding the snout, its width is not 1/2 its length. The maxilla 
reaches to about 1 diameter behind the posterior edge of the eye. Angle of preopercle rounded and produced ; 
its vertical limb rather coarsely serrated and most so above the angle. Teeth—villiform. Hins—third dorsal spine 
with rather a filamentous prolongation and equal to 3/4 of the height of the body, the length of the base of the 
fin equals rather above 2/3 of its height. Second dorsal rather higher anteriorly than the first or than the anal, 
its upper edge deeply concave. Pectoral rays unbranched, its length equals 3/4 the height of the body, of its 
five free-rays the superior reaches rather beyond the ventral. Ventral reaches the vent, the distance between its 

* McClelland observes (C. J. N. H. iii, p. 173) that “at Scinde (where it proves, as originally suggested by us. to be the source 
of the cod-sounds alluded to as an article of export from Kurrachee) it is called seer.’ However the Kurrachee fish is a Scicenoid (see 
p- 187) and not one of this family. See also paper by Mr. O. Reilly, 1. c. ii, p. 450, and by Captain Bogle, ii, p. 615. 

+ Kner observes of Rassell’s figure “nicht gut.” Cantor however more justly remarks that it was in his time “the only 
correct figure.” 
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base and that of the anal equals the length of the head excluding the snout. First spine of anal minute or 
wanting: the lower edge of the fin deeply concave. Caudal with pointed lobes. Least depth of the free 
portion of the tail equals half the length of the head. Air-vessel—elongated, narrow, and simple. Cccal 
appendages—numerous. Vertical fins rather densely scaled. Lateral-line—continued along the lower lobe of the 
caudal fin to the end of its second or third rays below its centre. Colowrs—golden, haying a grayish tinge along 
the back and darkish lines along each row of scales: anal fin dashed with gray, ventral white and externally 
grayish: both dorsals, the caudal and pectoral gray-edged. 

Habitat—This species is exceedingly common in the seas and estuaries of India. I have captured females 
full of roe as early as March. It is found from Sind through the seas of India to the Malay Archipelago and 
beyond. 

8. Polynemus tetradactylus. 

Polynenms maga-jellee, Russell, Fish. Vizag. ii, p. 68, pl. 183. 
Polynemus tetradactylus, Shaw, Zool. v, p. 155; Cuy. Rég. Anim. Ill. Poiss. pl. xix, f. 1; Cuv. and Val. 

ili, p. 375, vii, p. 514; Swainson, Fishes, 1. p. 234; McClell. Journ. As. Soc. Beng. 1839, p. 206; Royle on 
Isinglass, pp. 25, 26: Richards. Ich. China, p. 218; Bleeker, Perc. p. 57; Cantor, Catal. p. 25; Gimther, 
Catal. ii, p. 328; Day, Fish. Malabar, p. 62; Kner, Novara Fische, p. 138. 

Polynemus teria, Ham. Buch. Fish. Ganges, pp. 224, 381; Gray and Hard. Ill. Ind. Zool. pl. 92, f. 2. 
Polynenwus salliah et quadrifilis, Cantor, Journ. Roy. As. Soc. v, p. 166. 
Hleutheronema tetradactylus, Bleeker, Bintang, 1868, p. 5. 
Polun-kala, Tam.: To-bro-dah, Andam. : 

B. vii, D. 8 | gh, P. 17-+iv, V. 1/5, A. ~223,, C. 17, L. 1. 75-85, L. tr. 8/14, Cee. pyl. many. 

Length of head 1/5, of caudal 1/5, height of body 1/5 to 1/6 of the total length. Hyes—diameter 2/9 
to 1/5 of the length of head, 1/2 a diameter from end of snout, and 1 apart. Height of head equals its length 
excluding the snout or behind the middle of the eye, its width equals 2/5 of its length. The maxilla extends 
to 1 diameter behind the posterior edge of the orbit. Angle of preopercle produced and rounded, its vertical 
limb serrated and having its strongest denticulation just above the angle. Teeth—villiform. #ins—third 
dorsal spine equals 3/4 of the height of the body and is as long as the anterior rays of the second dorsal, the 
upper edge of which last fin is concave. Pectoral rays undivided, the free rays reach nearly to the end of the 
ventral, which latter extends to the vent. The distance between the bases of the ventral and anal fins equals 
the length of the head excluding the snout. Anal similar to second dorsal, its first spine minute or absent :* 
caudal deeply forked. <Air-vessel—absent. Cocal appendages—numerous. The least depth of the free portion 
of the tail equals nearly 1/2 the length of the head. Colowrs—silvery-green, becoming yellowish-white on the 
sides and abdomen: dorsal and caudal grayish with minute black points and nearly black at the edges :' ventral 
and anal pale orange in their outer halves, pectoral filaments white. A dark mark on the upper portion of the 

‘ opercle. 
Habitat—Seas of India to the Malay Archipelago and China, attaining 6 feet and upwards in length: 

it is excellent eating. This species appears to ascend higher up the rivers than any of the others, and the 
young are numerous in the Hooghly at Caleutta. Ham. Buchanan observes: ‘I have been assured by a credible 
native that he saw one which was a load for six men, and which certainly therefore exceeded in weight 320 lb. 
avoirdupois.” (Fish. Ganges, p. 225.) 

; * Cantor gives three or four anal spines: Buchanan two: Russell and Cuvier one. I have specimens in which I can only 
discover two, others wherein three are distinct. 
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Faminty, XII—SCILANIDA, Cuv. 

Branchiostegals seven: pseudobranchie sometimes concealed, or even absent. Body somewhat com- 
pressed and rather elongate. Eyes lateral, of moderate or small size. Mouth in front of or below the snout. 
Cheeks unarmed; opercles sometimes with weak spines. Barbels present in a few genera. Muciferoussystem 
on the head well developed. Teeth in villiform bands, with the outer or inner row often enlarged : canines 
present in some genera but neither cutting nor molar-form ones in the jaws: palate edentulous. Two dorsal 
fins, the spines of the first usually feeble (8-12), the second much more developed (22-43 rays) than the first : 
anal with one or two spines and much fewer (5-16) rays than the second dorsal: pectoral rays branched : 
ventrals thoracic with one spine and five rays. Scales ctenoid or cycloid, covering the head and snout, placed 
in oblique and often sinuous rows on the body. Lateral line complete, often continued on to the caudal fin. 
Stomach cecal. Air-vessel, when present, as a rule with branching or elongated appendages. Pyloric 
appendages generally few. 

The number of rays in the soft dorsal fin are liable to considerable variation in species ‘belonging to this 
family, whilst the caudal becomes more obtuse as the adult stage is arrived at. The scales, which are placed in 
oblique rows, often vary considerably in the number of pierced ones along the lateral-line, and in those descending 
or ascending to it, consequently it becomes necessary to enumerate what are present in each separate place. The 
eye is comparatively very much smaller in adults of this family than it is in the immature. 

Bleeker, Mémoire sur les Sciénoides (1874), has shown that the dentition of these fishes forms a far better 
guide to classification than the size and length of the second anal spine, &c. He also questions the utility of separating 
Sciena (Artedi) Bleeker—=Umbrina, Cuv. and Val. from Johnius (Bloch) Bleeker, simply because the former has 
a central barbel under the symphysis of the lower jaw. In my investigations I have found another species, Scicena 
albida, C. V. (or a Pseudoscicena, Bleeker), in which a rudimentary barbel exists at each of the first lateral open 
pores below the symphysis of the lower jaw, but obviously insufficient for the purpose of constituting a new 
genus. 

Uses.—The air-vessels of many of these fishes are extensively collected along the coasts of India as they 
afford isinglass which is exported to China and elsewhere. As food however their flesh is rather tasteless whilst 
young, and coarse when large, consequently in many localities, as Kurrachee or in Beloochistan, the sounds or 
air-vessels are as valuable as the whole of the remainder of the fish. 

Habitat—Kliinzinger observes that from the Red Sea no representatives of the true Scimyipz have been 
recorded ; a few appear to be present along the Hast coast of Africa, whilst from Beloochistan and Sind throughout 
the seas of India they are numerous, many entering estuaries and rivers, and although one species (S. coitor) is 
often found far above tidal reach it still is only a visitor from the ocean. 

SYNOPSIS OF GENERA. 
1. Umbrina. Upper jaw overlapping the lower. 

Fins as in Sciena. 
2. Sciena. Upper jaw overlapping the lower or both equal. Teeth villiform, with an outer enlarged 

row in the premaxillaries and sometimes an inner enlarged series in the mandibles. No central barbel beneath the 
chin; second dorsal fin rather long (23-32 rays). 

3. Scicenoides. yes small: head broad and convex. Upper jaw overlapping the lower or both equal. 
Teeth villiform, with an outer much enlarged row in the premaxillaries, and an inner conical series in the mandibles. 
No barbels. Second dorsal fin elongated (27-43 rays). 

4. Otolithus. Lower jaw prominent. Elongated and pointed canines in both jaws: a single row of widely 
separated, conical teeth in the lower jaw. No barbels. Second dorsal fin rather long (28-31 rays). 

A central barbel under the symphysis of the lower jaw. 

Genus, 1—Umprina, Owv. 

Menticirrhus and Otrrimens, Gill: Scicena (Artedi) Bleeker, 1874. 

Bronchiostegals seven: pseudobranchic. Body oblong and rather elongated. yes of moderate size. 
Interorbital space rather broad and somewhat convex. Snout rounded and overhanging the upper jaw, which latter is longer 
tham the lower. A central barbel present below the symphysis of the lowerjaw. Teeth villiform, with the outer row in 
the premawillaries enlarged: no canines. Two dorsal fins, the first with 9-10 spines and connected at its base to the 
second which is of moderate length (24-30 rays): anal with two spines. Scales ctenoid or cycloid, extending over the 
head and snout, and more or less present on the vertical fins, and on that of the tail. Air-vessel present. Pyloric 
appendages in moderate numbers or few. 

; The open pores or orifices of some of the muciferous channels of the head are very distinct. There are 3 or 
5 in a, transverse row across the snout, whilst along the free edge of the skin as it crosses from one preorbital to 

* Absent in some American species. 
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the other over the groove for the posterior limb of the premaxillaries, there are five more. The central one is 
mostly triangular, the largest, and at the upper surface : whilst along its free edge, sometimes below it, are two 
more on either side. The existence of a lateral-lobe is entirely due to these orifices, and its size is in accordance 
with their position. 

On the lower surface of the mandible beneath the symphysis is a single central barbel having a pore at its 
base, occasionally it has one infront aud another behind it. On either side of its base laterally and rather 
posteriorly are two more open orifices. 

Habitat—F¥rom the Kast coast of Africa, through the seas of India to the Malay Archipelago and beyond. 
They are found in the Mediterranean and Atlantic, and some in the rivers of North and South America. 

SYNOPSIS OF SPECIES. 

1. Umbrina macroptera, D. 10 | ss355, A. 2, L.1. 48, Cee. pyl. 11. Barbel half as long as the eye. First 
dorsal fin 2/5 the height of body. Scales cycloid on head and chest, elsewhere ctenoid. Grayish. Seas of India to 
the Malay Archipelago. 

2. Umbrina sinuata, D. 10 | g7tyq, A. 2, L.1. 44. Barbel one-quarter as long as the eye. First dorsal fin 
1/2 height of body. Scales ctenoid except on snout, and below eyes. Dorsal, ventral, and anal fins nearly black ; 
nine wide and sinnous brown bands from the back pass downwards and forwards. Sind. 

3. Umbrina Dussumieri, D, 10 | 74=2,, A. 2, L. 1. 52. Barbel half as long as eye. First dorsal fin from 
4/5 to as high as body. Scales cycloid. Usually dark coloured. Seas of India to China. 

4. Umbrina Russellii, D. 10 | ga4g7, A. 2, L. 1. 44. Barbel sometimes nearly as long as the eye. First 
dorsal fin 4/9 of height of body. Scales ctenoid. Grayish, first dorsal tinged with black. Seas of India to the 
Malay Archipelago. 

1. Umbrina macroptera. 

Bleeker, Sumatra, p. 254; Giimther, Catal. ii, p. 279. 

Scicna macropterus, Bleecker, Mém. Scién. 1874, p. 60. 

B. vii, D. 10 | ggtsq, P. 17, V. 1/5, A. 2, C. 17, L. 1. a8, L. tr, 5-6/15, Cee. pyl. 11. 

Length of head 1/4 to 2/9, of caudal 1/6, height of body 31 to 44 in the total length. Hyes—diameter 3% 
to 43 in the length of head, 14 to 14 diameters from the end of snout, and 1 apart. Greatest width of the head 
equals half its length, and its height equals its length excluding the snout. The snout rather inflated and 
prominent. Cleft of mouth slightly oblique, the maxilla reaching to below the middle of the eye. The distance 
between the eye and the maxilla equals 1 diameter of the orbit. Preopercle serrated, most coarsely so at its 
angle: two opercular points. Three pores across the base of snout: outer fold of skin of snout laterally lobed, 
having five pores along its free border. Barbel below the symphysis of the lower jaw nearly half the diameter of 
the eye in length, having a deep pore on either side of its base and another rather more externally. eeth—in 
villiform rows in both jaws, the outer row in the front half of the premaxillaries being somewhat enlarged. Fins 
—dorsal spines weak, the first very short, the second to the fourth about the same length and equal to 2/5 the 
height of the body and more than twice as high as the rays. Pectoral as long as the head excluding the snout. 
Ventral reaches nearly half way to the anal fin.. Second anal spine of moderate strength, one-third shorter than 
the first ray, and equal to 24 in the height of the body. Caudal rather wedge-shaped. Scales—cycloid on the 
head, chest, and as high as the base of the pectoral fin, the remainder ctenoid. Lateral-line—becomes straight 
opposite the posterior end of the anal fin: the tubes give off a branch on either side which rarely subdivides. 
Colow's—grayish, becoming’ silvery on the abdomen, and everywhere covered with minute black dots, but so small 
as notto interfere with the general light colour. Fins yellowish, dotted as the body. A dark mark on the opercle. 

Habitat.—Seas of India to the Malay Archipelago. I took a female, 8 inches long, with fully developed 
ova in April, 1868, and found eleven cecal appendages. It is not uncommon at Madras. 

2. Umbrina sinuata, Plate XLVI, fig. 1. 

B. vii, D. 10] gap, P. 17, V. 1/5, A. 3, C. 17, L. 1. 28, L. tr. 7/12. ? 
Length of head 42, of caudal 1/5, height of body 32 in the total length. Hyes—diameter 31 in length of 

head, 3/4 of a diameter from end of snout, and 1 apart. Greatest width of head equals 1/2 its length, and its 
height equals its length excluding the snout. The distance between the eye and the upper jaw equals 3/4 of the 
diameter of the orbit. Snout obtuse, swollen, and overhanging the jaws. Upper jaw overlapping the lower : 
the maxilla reaching to below the middle of the eye. Preopercle serrated, most coarsely at its angle: two oper- 
cular spines. Shoulder-flap serrated. Three pores in a transverse line across the base of the snout, and five 
more orifices along the free edge of the skin, a lateral lobe present on either side. Central barbel below the 
symphysis of the lower jaw 1/4 the length of the orbit: two open pores on either side. eeth—villiform in 
both jaws, an outer enlarged row in the anterior half of the premaxillaries, whilst a few of those in the front 
row of the lower jaw near the symphysis are larger than those posterior to them. /ins—dorsal spines weak, 
the third to the fifth the longest, 1/4 higher than the rays and equal to the length of the head behind the 
middle of the eyes. Pectoral as long as the head behind the anterior third of the eyes. Ventral reaches two- 
thirds of the distance to the base of the anal. Second anal spine strong, equal to half the length of the head and 
1/3 shorter than the first ray ; the length of the base of the fin equals 1/4 of that of the soft dorsal. Caudal 
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wedge-shaped. Scales—ctenoid except on the snout and below the eyes, those on the summit of the head as 
far as the occiput very much smaller than those on the body. A dense band at basal third of soft dorsal and 
anal fins. Lateral-line—becomes straight above the end of the anal fin, its tubes with two, sometimes more, 
branches. Colowrs—brownish silvery, everywhere covered with minute dark points. A diffused bluish spot on 
the opercle. Nine sinuous brown bands on the body, wider than the ground-colour, passing from the back 
downwards and forwards: a dark spot in the axilla. First dorsal black, a black band along the whole length of 
the soft dorsal. Anal similar to soft dorsal. Ventral black. Caudal yellow, with a black tip and white outer 
edge. 

Two specimens captured at Kurrachee up to 4 inches in length. 
The dorsal fins show considerable similarity to U. Dusswmieri, but the scales are ctenoid instead of 

cycloid. 

8. Umbrina Dussumieri, Plate XLITI, fig. 2 and 3. 

Umbrina Dussumiert, Cuv. and Val. ix, p. 481; Bleeker, Scien. p. 19; Giinther, Catal. ii, p. 279; Day, 
Fishes of Malabar, p. 48. 

Umbrina amblycephalus, Bleeker, Amb. p. 412 ; Giinther, Catal. 11, p. 278. 
Seiceena Dussumieri, Bleeker, Mémoire Sciénoid. p. 56. 
Taru kattelee, Tam. Z 

Ba vit, Dy 10) Peta Pella Vo 5, A. 25, C. 17s WI. sao, tr. 6/07, Czocs py 7-9, 
Length of head 1/4 to 44, of caudal 1/7, height of body 44 to 2/9 of the total length. Hyes—diameter 

2/7 to 3% in the length of head, 11 diameters apart and also from the end of snout. Height of head equals its 
length excluding the snout, and its thickness equals 2/3 of its length. Dorsal profile more convex than that of 
the abdomen. Snout obtuse, it and the cheeks inflated: cleft of mouth nearly horizontal: the maxilla reaches 
to below the middle of the eye. Distance between the eye and the upper maxillary bone equals one diameter 
of the orbit. Preopercle crenulated (scarcely denticulated) im its whole extent, its angle rounded: two 
opercular spines. Shoulder-lobe with smooth edges. Central barbel below the chin about half a diameter of the 
eye in length, a deep pore exists on either side of its base: pores on snout generic. T'eeth—villiform in both 
jaws, a few of the outer row and in the anterior portion of the premaxillaries beg enlarged, somewhat conical 
but scarcely curved. #%ins—dorsal spines weak, the first short, the two next from 4/5 to as long as the 
height of the body and three times as long as the rays. Pectoral as long as the head excluding the snout. 
Ventral reaches half way to the anal. Second anal spine rather above half the height of the first ray. Caudal 
wedge-shaped in the young, more obtuse in the adult. Scales—cycloid on the body and head : a few over the 
bases of the soft dorsal and anal fins. Lateral-line—curves to above the end of the soft dorsal, it is in single 
tubes, which bifurcate posteriorly. Colowrs—usually of a dark brown or coppery tinge, often nearly black and 
shot with golden, lightest along the abdomen. Fins reddish-brown, the first dorsal stained with black: other 
fins with gray edges: ventrals yellow. 

Fig. 2 is from Madras, and of the most common colour there: fig. 3 is from Bombay, has a dark shoulder- 
spot and generally gray colour, which is the most common appearance in the latter locality: the specimen 
figured is 7 inches long. q 

Habitat.—Seas of India to China, attaining at least 8 or 9 inches in length. 

4. Umbrina Russellii, Plate XLIII, fig. 4. 

Labrus qualar-katchelee, Russell, Fish. Vizag. ii, p. 18, plate 118. 
Umbrina Russellti, Cuy. and Val. v, p. 178; Richards. Ich. China, p. 226; Cantor, Catal. p. 71; 

Jerdon, M. J. L. & Se. 1851, p. 132; Ginther, Catal. ii, p. 278; Kner, Novara Fische, p. 131. 
Umbrina Kuhlvi, Cuy. and Val. v, p. 179; Bleeker, Scien. p. 19. 
Sciena Indica, (K. and y. Hass.) Cuv. and Val. vy, p. 179. 
Sciena Kuhli, Bleeker, Bintang, p. 293. : 
Sciena Russellii, Bleeker, Mémoire Sciénoid. 1874, p. 58. 

B. vii, D. 10 | sa2a7, PB. 17, V. 1/5, A. 2, C. 17, Li. 1. 2a L. tr. 6/15, Cee. pyl. 7 (8 Kner). 

Length of head 1/4 to 44, of caudal 1/6, height of body 3% to 1/4 of the total length. Hyes--diameter 
32 to 1/4 of length of head, 3/4 to 1 diameter from end of snout, and 1 apart. Greatest width of head equals 
half its length, its height equals its length excluding the snout. Snout overhanging the jaws, the upper slightly 
the longer; the maxilla reaches to below the last third of the orbit. . Nostrils opposite the lower third of the eye. 
Distance between the eye and the upper jaw equals 3/4 of a diameter of the orbit. Preopercle distinctly 
serrated: two opercular spines. Barbel equals from 2/5 of the diameter of the eye to nearly as long as it. 
Pores on snout and lower jaw generic: shoulder-flap serrated. Teeth—villiform in both jaws, with an outer 
enlarged row in the anterior half of the premaxillaries. Fins—dorsal spines moderately strong, the 
fourth equal to 21 in the height of the body and 1/3 longer than the rays. Pectoral equal to the head exclnd- 
ing the snout. Ventral reaches half way to the anal. Second anal spine strong, 4/5 as long as the first ray, 
and nearly equal to half the length of the head. Caudal wedge-shaped. Scales—ctenoid. Lateral-line— 
curves to aboye the middle of the anal fin where it becomes straight, tubes with one or two branches from either 
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side. Colours —gray, becoming silvery-white on the abdomen : a steel-blue opercular spot: upper two-thirds 
of first dorsal nearly black: other fins yellow. 

Habitat.—Seas of India to the Malay Archipelago, attaining at least 10 inches in length. 

Genus, 2—Scimwa, (Artedi) Cu. 

Johnius, Bloch: Corvina and Stellifer, Cuyv.: Bola, sp. Ham. Buch.: Leiostomus, Cuy. and Val. : 
Ooracinas, Pall.: Homoprion, Holb.: Amblyodon, (Raf.) Gir.: Cheilotrema, v. Tsch.: Genyonemus, Plagioscion, 
Scicenops, Bairdiella, Haploinodotus, Rhinoscion and Ophioscion, Gill: Diplolepis, Steind.: Pseudoscicena, Bleeker. 

Branchiostegals seven: pseudobranchice. Body oblong, rather elongated, and convpressed. Hyes of moderate 
size. Interorbital space rather broad and slightly convex. Snout rounded, sometimes overhanging the upper jaw, 
which last is longer than the lower, or both are of equal length.* No central barbel below the symphysis of the lower 
jaw. Teeth villiform, with an outer enlarged row in the premawillaries, and sometimes the inner row in the mandibles 
enlarged. No distinct canines. Two dorsal fins, the first with 9-10 spines, and connected ut its base to the second 
which is of moderate length (23-32 rays). Anal with one or two spines. Scales ctenoid or cycloid, extending over the 
head and snout, and generally more or less present on the vertical fins and on that of the tail. Atr-vessel present.+ 
Pyloric appendages in moderate numbers or few. 

Pores or the orifices of muciferous canals are found in most of the species of this genus, identically as 
described in Umbrina. But a few, evidently approaching towards Otolithus, have some or all absent from 
both jaws. 

q In one species, Scicena albida, a small, though distinct barbel, is present at the anterior of the lateral open 
pores on the lower jaw. Whether very great stress ought to be laid upon whether the scales are ctenoid or 
cycloid appears open to doubt. (See S. carutta, S. glaucus.) 

This genus has been subdivided by Bleeker into the following: 1. Psewdoscicena, in which the inner 
row of teeth in the lower jaw is distinctly larger than those external to it: 2. Johnius, destitute of any enlarged 
row of teeth in the lower jaw. 

SYNOPSIS OF SPECIES. 

A. An enlarged inner row of teeth in the lower jaw. (Psewdoscicena.) 
1. Sciena Bleekeri, D.10|3,, A. 2, L. 1. 60, L. tr. 11/18. Eyes, diameter 1/5 of length of head. 

Second anal spine weak, 1} diameters of the orbit in length. Gray, with a dark axillary spot. First dorsal 
gray, fins edged with gray. Bombay. 

2. Scicena miles, D. 9-10 | ag-qq, A. 2, L. 1. 50, L. tr. 8/16. Eyes, diameter 2/9 to 1/5 of length of head. 
Second anal spine very strong and half the length of the head. Silvery, outer edges of vertical fins sometimes 
gray. Seas of India. 

3. Scicena Vogleri, D. 10 | a¢ay, A. 2, L. 1. 50, L. tr. 6/14. Eyes diameter 2/9 to 3/14 of length of 
head. Second anal spine weak, as long as the eye. Silvery, first dorsal dark. Seas of India to the Malay 
Archipelago. 

4. Sciena sina, D.10 | agg, A. 2, L. 1.52. Hyes, diameter 1/4 of length of head. Second anal spine 
weak, 2/7 of length of head. Seas of India. 

5. Sciena cuja, D. 10 | g74yy, A. 2, L. 1.50. Eyes, diameter 1/5 of length of head. Second anal spine 
very strong, as long as the head behind the middle of the eyes. Oblique dark streaks above the lateral-line 
and horizontal ones below it. Estuaries of Ganges and Siam. 

6. Scicena coitor, D. 10 | 34225, A. 2, L. 1.55. Eyes, diameter from 1/4 to 2/11 of length of head. 
Second anal spine strong, and as long as the postorbital portion of the head. Silvery. Large rivers of India 
and Burmah. 

7. Scicena awillaris, D. 10 | sgtsy, A. 2, L. 1. 50, L. tr. 6-7/14. Eyes, diameter 1/4 of length of head. 
Second anal spine strong, 24 in the length of the head. Silvery, upper two-thirds of first dorsal black, a dark 
axillary spot. Seas of India. 

8. Sciena albida, D. 9-10] sy2z5, A. 2, L. 1.52, L. tr. 7/18. Eyes, diameter 1/4 to 1/7 of length of head. 
Second anal spine strong, half as long as the head. Silvery, a diffused opercular blotch. Seas of India. 

9. Scicena diacanthus, D. 10 | spa, A. 2, L. 1. 52, L. tr. 7/18. yes, diameter 2/9 to 1/6 of length of 
head. Second anal spine 2 in the length of the head. Brownish-gray superiorly, silvery below. Upper half 
of body, dorsal, and caudal fins spotted in the immature. Seas of India to the Malay Archipelago. 

: 10. Scicena aneus, D. 10 | peg, A. 2, L. 1. 50, L. tr. 8-9/18. Eyes, diameter 1/4 to 44 in the length of 
head. Lower jaw the longer. Second anal spine weak, from 3/4 to 1 diameter of the orbit in length. Silvery, 
first dorsal gray. Seas of India to the Malay Archipelago. 

ll. Sciena maculata, D. 10 | ggtag, A. 2, L, 1. 45-48, L. tr. 8/16. Eyes, diameter 43 to 1/5 of length of 
head. Second anal spine 1/3 the length of head. Silvery, with five broad black bands, sometimes interrupted. 
Seas of India. 

B. No enlarged inner row of teeth in the lower jaw. (Johnius.) 
12. Sciena Belengeri, D. 9 | s7455, A. 2, L. 1. 52, L. tr. 6/14. Hyes, diameter 32 to 32 of length of head. 

Second anal spine 2} in length of head. Slate-coloured, with the vertical fins nearly black. Seas of India to 
the Malay Archipelago. 

* Sciena aneus, Bloch, is an exception, forming a transitional state to genus Otolithus not only in this respect, but in the 
pores on the snout, and below the symphysis of the mandibles. 

{ Stated to be absent in some American species. 
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13. Sciena semiluctuosa, D.10 | zgtgz, A. 2, L. 1. 55-60, L. tr. 8-9/25. Eyes, diameter 2/9 to 1/6 of length 
of head. Second anal spine about 1/2 the length of head. Gray, with blackish bands going along each row of 
scales: fins black. Seas of India to China. 

14. Scicena glaucus, D. 10 | z5255, A. 2, L. 1. 50, L. tr. 6/18. Eyes, diameter 3% to 4} in length of head. 
Second anal spine 2/5 of length of head. Gray, a diffused bluish opercular blotch: an axillary spot: first 
dorsal nearly black : vertical fins with gray edges. Seas of India. 

15. Sciena carutta, D. 10 | zsteg, A. 2, L. 1. 50, L. tr. 5-6/18. Eyes, diameter 1/4 of length of head. 
Second anal spine 2/7 to 2/5 of length of head. Purplish-brown, with a light band along the lateral-line. Fins 
dark. Seas of India to the Malay Archipelago. 

16. Scicena osseus, D. 10 | gstzq, A. 2, L. 1. 50, L. tr. 6/15. Eyes, diameter 1/5 of length of head. Second 
anal spine 1/4 as long as the head. Gray, with the fins stained at their edges. Malabar. 

A. An enlarged inner row of teeth in the lower jaw (Pseudosciena). 

1. Scisena Bleekeri, Plate XLV, fig. 4. 
Soh-lee, Bel. 

1. wat, 1D 10) |] EP WA We aU NG oe, OL Sina cer 9g I the, CHIOV Aly 
2 tl 70 

Length of head 44, of caudal 53, height of body 4¢ in the totallength. Hyes—diameter 1/5 to 1/7 of length 
of head, 1+ to 2 diameters from end of snout, and 1 apart. Greatest width of head equals 2/5 of its length, and 
the height equals its length excluding the snout. Dorsal profile more convex than that of the abdomen, a slight 
concayity over the eyes: head rather strongly compressed. Snout not overhanging the jaws, cleft of mouth 
somewhat oblique, the jaws of about the same length anteriorly, the maxilla reaches to below the last third of 
the eye, whilst superiorly its anterior extremity is on a level with the lower edge of the eye. The distance 
between the eye and the upper edge of the maxilla equals 2/3 of the diameter of the orbit. Preopercle with 
some rather strong denticulations and three well-marked ones at the angle: two opercular spines. Shoulder- 
scale strongly serrated. A pore above the centre of the free edge of the skin of the snout, and a smaller one 
on either side, but no lateral lobe. Five pores on under surface of lower jaw below the symphysis. Teeth— 
villiform in both jaws, with an outer row of curved conical ones in the premaxillaries: whilst the inner row in 
the lower is much larger than the rest of the teeth. ims—fourth to sixth dorsal spines of about the same 
height, one-third higher than the rays and equal to about 23 in that of the body. Pectoral equals two-thirds 
of the height of the body. Ventral reaches half way to the anal fin. Second anal spine weak, half the length 
of the first ray and about equal to 1} diameters of the orbit, the length of its base equals 43 of that of the soft 
dorsal. Caudal-wedge-shaped. Scales—cycloid on snout and under the eyes, ctenoid elsewhere. Lateral-line— 
curyes to above the middle of the anal fin, the tubes have simple bifurcations. Colowrs—Silvery-gray along the 
back, becoming dull white below : a black spot in the axilla. First dorsal gray with a light line along its centre : 
caudal dark in its outer third, fins otherwise yellowish.- 

This species appears to be closely allied to Johnius microlepis, Bleeker, Sumatra, p. 11, or Pseudosciena 
microlepis, Bleeker, Mém. Scién. 1874, p. 23, but its anal spine is not nearly so long and its eye is much smaller. 

Habitat.—Bombay, from whence two specimens were procured, the largest, which is figured, being nearly 
8 inches in length. Large specimens from 27 inches in length were not uncommon at Gwadur where the fish is 
extensively salted. 

2. Sciena miles, Plate XLITI, fig. 5. 

Holocentrus miles, Lacép. iv, p. 244. 
Labrus tella katchelee, Russell, Fish. Vizag. ui, p. 13, f. 117. 
Corvina miles, Cuy. and Val. y, p. 94, ix, p. 479; Jerdon, M. J. L. and Sc. 1851, p. 181; Bleeker, Scien. 

p. 17; Gimther, Catal. ii, p. 300. 
Corvina soldado, Cantor, Catal. p. 70. 
Corvina Wolfii, Bleeker, Borneo, p. 66. 
Corvina sampitensis, Bleeker, Borneo, p. 421. 
Corvina Celebica, Bleeker, Celebes, p. 244. 
Corvina dorsalis, Peters, Fische Mozam. p. 242. 
Johnius Celebicus, Bleeker, Enum. Pisce. p. 35. 
Johnius miles, Bleeker, Pinang, p. 75. 
Pseudoscicena miles, Bleeker, Mémo. Scién. 1874, p. 25. 
Vella kattelee, Tam. 

B. vii, D. 9-10 | sets, P. 17, V. 1/5, A. 2, C.17, L. 1. 230°, L. tr. 8/16. 
Length of head 4¢ to 44, of caudal 1/6, height of body 31 to 1/4 of the total length. Hyes—diameter 42 to 1/5 

of length of head, 1; diameters from end of snout, and 1 apart. Greatest width of head equals half its length, and 
its height equals its length excluding the snout. Cleft of mouth moderately oblique. Snout not overhanging the 
jaws which are of about equal length anteriorly, or the upper slightly the longer, the maxilla reaches to below the 
last third of the eye. Preopercle with some rather widely separated denticulations especially at its rounded angle : 
two opercular points. Free border of the skin of the snout with five orifices of canals and a small lateral lobe: 
five pores on the inferior surface of the lower jaw. J'eeth—villiform in the upper jaw, with an outer row of large 
curved conical ones in the premaxillaries: villiform in the lower jaw with the inner row consisting of distantly 

2B 



186 ACANTHOPTERYGII. 

placed enlarged ones. Fins—dorsal spines weak, nearly twice as long as the rays, and from 12 to 1/2 as high as the 
body. Pectoral as long as the head excluding the snout. Ventral reaches rather aboye half way to the anal. 
Second anal spine very strong, nearly as long as the first ray and equal from 1/2 the length of the head to its 
length behind the middle of the eyes: the extent of the base of the fin from 1/4 to 1/5 of that of the soft dorsal. 
Candal wedge-shaped. Scales—cycloid on head and chest, ctenoid on the remainder of the body. Lateral-line— 
becomes straight above the hind edge of the anal, its tubes arborescent posteriorly. Colowrs—grayish darkened 
with green along the back, becoming white on the sides and abdomen, sometimes a small brown spot in, front 
of each dorsal ray. Outer edges of the fins in some specimens dark, except the ventral which is white. 

Habitat.—Seas of India to the Malay Archipelago, attaining at least 2 feet in length. The specimen 
figured, from Bombay is 10 inches long. 

3. Sciena Vogleri, Plate XLV, fig. 1. 

Otolithus Vogleri, Bleeker, Sumatra, p. 253. 
Sciena Vogleri, Giinther, Catal. ii, p. 294. 
Pseudoscicena Vogleri, Bleeker, Mémoir. Scién. 1874, p. 35. 

B. vii, D. 10 | zstx5, P. 19, V. 1/5, A. 2, C. 17, L. v. 38, L. tr. 6/14, Cac. pyl. 9. 
Length of head 33, of caudal 64, height of body 1/4 to 44 in the total length. Hyes—diameter 43 to 44 in 

the length of head, 1 to 1} diameters from the end of snout, and also apart. Body rather compressed, the dorsal 
profile more convex than the abdominal. Width of head equals 1$ in its length, its height equals its 
length excluding the snout. The snout does not overhang the upper jaw which is very slightly longer than the 
lower, cleft of the mouth oblique, the maxilla reaching to below the middle of the orbit. Preopercle distinctly 
but finely serrated : two opercular spines: the distance between the eye and the maxilla equals 1 diameter of 
the orbit. Five large open pores under the symphysis of the lower jaw, also five orifices along the free edge of 
the skin of the snout. The shoulder-scale serrated. Teeth—villiform in both jaws, with an outer row of 
large, curved, and rather distantly placed ones in the premaxillaries: and an internal row of large conical and 
rather widely separated ones in the lower jaw. Fins—dorsal spines of moderate strength, the second to the 
fifth subequal in length, from 2 to 2+ in the height of the body, and 1/3 higher than the rays. Pectoral as long 
as the head behind the first fourth of the eye. Ventral scarcely reaches half way to the anal. Second anal 
spine weak, half the height of the first ray, and 42 in that of the body. Caudal wedge-shaped. Scales—cycloid 
on the head, ctenoid over the chest and body: the base of the soft dorsal fin rather thickly scaled. Lateral- 
line—hbecoming straight opposite the posterior portion of the anal fin, its tubes with one or two branches. 
Colouwrs—silvery, glossed with golden, first dorsal dotted with black, most distinctly so in its upper half: 
superior edge of soft dorsal and last half of caudal gray: a small dark spot sometimes present in the axilla: 
fins yellow. 

‘ Habitat.—Seas of India to the Malay Archipelago. The largest specimen I have taken is 103 inches in 
length. 

4. Sciena sina, Plate XLIV, fig. 2. 

Johnius sina, Cuy. and Val. vy, p. 122; Blyth, J. A. S. of Beng. 1860, p. 141. 
Corvina sina, Belang. Voy. Ind. Orient. Zool. p. 359; Bleeker, Verh. Bat. Gen. xxvi, p. 82; Jerdon, M. 

J. L. and Se. 1851, p. 132. 
Scicena sina, Giinther, Catal. ii, p. 292; Day, Fish. Malabar, p. 52. 
Booroo and Sowwvah or Soor, Sind.: Goal, Bel. 

B. vu, D. 10 | spay, P. 17, V. 1/5, A 725, C. 17, L. r. EEE L. tr. 8/14, Ceee. pyl. 9. 

Length of head 1/4 to 2/9, of caudal 1/5 to 2/11, height of body 2/7 to 1/4 of the total length. Hyes— 
diameter 1/4 of length of head, 1 diameter from end of snout, and 11 apart. Height of head equals its length 
excluding the snout, and its width 14 of its length. Snout rather inflated, scarcely overhanging the jaws: jaws 
of nearly equal length anteriorly: cleft of mouth nearly horizontal, the maxilla reaching to below the last 
third or hind edge of the orbit. The distance from the eye to the upper jaw equals 1/2 to 3/4 of a diameter of the 
orbit. Preopercle rounded, generally some distinct spinate teeth at its angle. Snout with three pores across its 
base: the free edge of the skin witha large central opening, and another externally on either side, no large lateral 
lobe: shoulder-flap serrated. Five open pores under the symphysis of the mandible. Teeth—villiform, with an 
outer curved row of rather distantly placed ones in the upper jaw, and an inner enlarged row in the mandible. 
Fins—dorsal spines rather weak, third and fourth the longest and equal to 2} in the height of the body. 
Pectoral as long as the head without the snout. Ventral reaches nearly 1/2 way to the anal. Second anal 
spine more than half the height of the first ray, and equal to 3} in that of the body: the base of the fin equal 
to 2/7 of that of the soft dorsal. Caudal wedge-shaped. Air-vessel—large anteriorly, bulging on either side 
like a hammer, whilst from it descends an appendage on each side: posteriorly itends in a sharp pomt. Scales— 
ctenoid, except on the head where they are cycloid, a few exist on the bases of the soft dorsal and anal fins. 
Lateral-line—becomes straight over the middle of the anal fin: each tube gives off a branch on either side. 
Colowrs—silvery, tinged with brownish along the back, and shot with gold on the abdomen: first dorsal blackish, 
especially in its outer half, the other fins gray. 

This fish attains a very large size on the Western coast of India and Sind, even so far as Gwadur. They 
are not much valued as food but their air-vessels are extensively collected for isinglass. In Bombay and Sind 
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there are daily to be seen in the markets examples of this fish and S. glaucus of 5 or 6 or even more feet in length. 
Females in full spawn are common in April. 

Habitat.—Seas of India, attaining several feet in length, the one figured is 6 inches long. McClelland 
in his paper on isinglass in the Calcutta Journal of Natural History, refers the Soor (spelt Seer) fish from which 
the sounds are collected at Kurrachee, to a Polynemus, but it is a Sciena, and as described above or S. glaucus. 

5. Scisena cuja.* 

Bola cuja, Ham. Buch. Fish. Ganges, pp. 81, 369, pl. xii, f. 27. 
Corvina cwja, Cuy. and Val. v, p. 96; Temm. and Schleg. Fauna Japon. Poiss. p. 58; Blyth, Journ. As. 

Soc. of Bengal, 1860, p. 141; Gunther, Catal. ii, p. 300. 
Scicenoides asper, Blyth, 1. c. p. 140 (young). 

B. vii, D. 10 | gytag, P: 17, V. 1/5, A. 2, ©. 17, Bi. 1. 80, L. tr. 7/16. 

Length of head 1/4 to 2/9, of caudal 1/8, height of body 83 to 1/4 of the total length. Hyes—diameter 
1/5 of length of head, 1 diameter from end of snout, and also apart. Profile along the upper surface of the head 
somewhat concave: snout not swollen: jaws of nearly the same length anteriorly, or the lower slightly the 
longer. Greatest width of the head equals 2} in its length, and its height equals its length behind the front 
nostril. Cleft of mouth somewhat oblique, the maxilla reaches to below the hind edge of the orbit. The 
distance between the eye and the upper jaw equals 3/5 of the diameter of the orbit. In the fry the upper 
edge of the orbit is serrated and two rough ridges pass backwards from it. Preopercle scarcely denticulated : 
two opercular spines. Three open pores across the base of the snout, and five large ones along the edge of the 
free portion of the skin, but no lateral lobe. One central pore below the symphysis of the lower jaw, and two 
large ones on either side posterior to it. Teeth—villiform in either jaw, with an outer row of enlarged, curved, 
rather distantly placed and comparatively small ones in the anterior half of the premaxillaries : the inner row in 
the lower jaw is slightly larger than the villiform bands. #ins—dorsal spines strong, the second to the fourth 
the longest, one third higher than the rays, and equal to the length of the postorbital portion of the head. 
Pectoral as long as the head behind the middle of the eyes. Second anal spine very strong, nearly or quite as 
long as the first ray and equalling the length of the head behind the middle of the eyes. Caudal rounded. Scales 
—cycloid on the head, ctenoid on the body, the basal third of the soft dorsal and anal densely scaled: those on 
the summit of the head to the end of the occiput very much smaller than those on the body. Lateral-line—the 
tubes diyide posteriorly into many branches. Colowrs—oblique dark streaks, following the rows of scales, exist 
above the lateral-line, horizontal ones below it. Both dorsals with two or three rows of black spots. 

Habitat.—Kstuaries of the Ganges, and Japan. It attains to several feet in length. 

6. Sciena coitor, Plate XLIV, fig. 3. 

Bola coitor, Ham. Buch. Fish. Ganges, pp. 75 and 368, pl. 27, f. 24. 
Corvina coitor, Cuv. and Val. v, p. 116; Gimther, Catal. 11, p. 301. 
Johnius coitor, Blyth, J. A. 8. of Beng. 1860, p. 141. 
Corvina nalla-katchelee, Richards. Ich. China, p. 226. 
Botahl and Putéeriki, Ooriah: Nga-ta-dun and Nga-pok-thin, Burm. 

B. vii, D. 10 | 73:25, P. 17, V. 1/5, A. #, C. 17, L. 1. sous, L. tr. 5-6/15, Owe. pyl. 6-7 (9 Madras). 

Length of head 4¢ to 43, of caudal 5} to 1/6, height of body 42 to 4¢ in the total length. Hyes—diameter 
from 1/4 to 54 in the length of head, 1} to 2 diameters from the end of snout, and from 3/4 to 13 apart. 
Greatest width of head equals one and two-thirds in its length, its height equals its length excluding the snout. 
Snout scarcely overhanging the jaws but prominent and swollen superiorly, upper jaw somewhat the longer. 
Interorbital space nearly flat, and the profile over the eyes rather concave. The distance between the eye and 
the upper edge of the maxilla equals from 3/4 to 1 diameter of the eye. Preopercle serrated, most distinctly so 
at its angle: two weak opercular spines. Shoulder-flap finely serrated. Three small open pores across the 
snout, and five much larger ones along the free edge of the skin of the snout, whilst there is a well developed 
lateral lobe. One central and two lateral orifices below the symphysis of the lower jaw. Teeth—villiform in 
both jaws, with an external slightly enlarged row in the premaxillaries, and an inner similar one in the lower 
jaw. ins—dorsal spines weak, the second to the fourth the longest and equal to 2/3 the height of the body 
and 1/4 more than the rays. Pectoral equal to the length of the head behind the front nostril. Second anal 
spine rather strong, 4/5 as high as the first ray and equal to the length of the postorbital portion of the head, 
the length of the base of the fin equals from 34 to 1/4 of that of the soft dorsal. Caudal wedge-shaped. Scales— 
cycloid on the snout and below the eyes, elsewhere ctenoid. Lateral-line—makes a gradual curve, and above 
the commencement of the anal becomes straight, its tubes give off a single branch on either side. Colowrs— 
silvery shot with gold and purple, upper half of first dorsal blackish : soft dorsal, caudal, and anal dark externally, 
whilst the last fin has a darkish basal band. 

This fish appears to vary considerably. Burmese and Bengal adult specimens have six or seven cxcal 
appendages, and an eye from 1/5 to 51 in the length of the head. In southern Madras, adults have nine cxcal 
appendages and an eye about 1/4 the length of the head. Scetana (Corvina) nasus, Sted. Verh. z. b. Ges. 
Wien, 1866, p. 771, t. xv, f. 1, is probably this species. 

* Johnius serratus, Bl. Schn. p 76, has been referred to this fish, it came however from Tranquebar where S. cuja is not found. 
2B 2 
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A specimen of this fish, 64 inches in length, exists in the Berlin Museum, it was received from Paris with 
the label Corvina furcrea, and stated to have come from the Ganges. The true Perea furerwa, Lacép. or Corvina 
furcreea, Cuy. and Val. is described and figured by Steindachner as the Pachypops furcreus from the Brazils. 
(Verh. z. b. Ges. Wien, 1866, p. 4, t. 1.) : 

Cantor’s specimen of Johnius Dussumiert (Catal. p. 64), which is a skin, appears to me to be identical 
with the foregoing, but its anal spine is a little short, being 2} in the length of the head, whilst the length of the 
base of its anal equals 43 in that of the length of the base of the soft dorsal. Another of the specimens in the 
British Museum seems to be 9. Vogleri. The species I formerly (Fishes of Malabar, p. 51) described as Scicena 
Dussumieri I now find is not identical with that species (see p.192). It appears so doubtful as to what Corvina 
Dussumieri (C.V.v, p. 119) is, that I have omitted it. The description approaches most closely to that of 
Scicena sina amongst the species of this Genus which I have collected in Malabar. 

Habitat—Thronghout the larger rivers of India and Burmah, descending to the sea at certain seasons : 
it attains a foot in length. The one figured (an adult) is from the Irrawaddi. 

7. Sciena axillaris, Plate XLIII, fic. 6. ‘ 

nae Corvina awillaris. Cuv. aud Val. v, p. 113; Belanger, Voy. Ind. Orient. Zool. p. 356; Giinther, Catal. ii, 
p- 802; Day, Fish. Malabar, p. 53. 

B. vii, D. 10 | getzg, P. 17, V. 1/5, A. 2, C.17, L. 1. 23, L. tr. 6-7/14, Cee. pyl. 9. 

Length of head 44 to 43, of caudal 1/6, height of body 3% to 33 in the total length. Hyes—diameter 1/4 
of length of head, 3/4 to 1 diameter from end of snout, and 12 apart. Dorsal profile more convex than that of 
the abdomen. Greatest width of head equals half its length, and its height its length excluding the snout. 
Snout not overlapping the jaws, the jaws of about equal length anteriorly: the maxilla reaches to below the 
hind edge of the eye. Vertical limb of preopercle serrated, most strongly so at its angle. Two opercular 
spines. Distance from the eye to the maxilla equals two-thirds of the diameter of the orbit: shoulder-flap with 
smooth edges. No open glands visible across the snout nor lateral lobes. A knob below the symphysis of the 
lower jaw and two open pores behind it on either side. Teeth—villiform, with an outer curved row of rather 
strong ones in the premaxillaries, whilst the inner row in the lower jaw is twice as strong as the remainder. 
Fins—dorsal spines of moderate strength, the fourth and fifth the longest, equal to 23 in the height of the body, 
and 1/3 longer than the rays. Pectoral equals the head excluding the snout. Ventral reaches two-thirds of the 
way to the anal, its first ray elongated. Second anal spine strong, 3/4 as long as the first ray and equal to 24 in 
the height of the body, the length of the fins base equals 3} in that of the soft dorsal. Caudal wedge-shaped. 
Scales—cycloid on the head and as far as the bases of pectoral and ventral fins, superiorly they extend to below 
the middle of the first dorsal, posterior to these places they become ctenoid. Lateral-line—curves to opposite 
the commencement of the anal, its tubes are arborescent posteriorly. Colowrs—silvery dashed with purple, a 
black spot im the axilla: upper two-thirds of the first dorsal black, and a dark tinge along the top of the first 
portion of the second : fins greyish. 

Habitat.—Seas of India. The specimen (figured life-size) from Orissa, was taken along with two others, 
the largest, captured at Madras in April, 1868, was a female 63 inches in length, and full of well developed ova. 

8. Scisena albida, Plate XLIV, fig. 4 and 6. 

Bola coibor, Ham. Buch. Fish. Ganges, pp. 78, 368. 
Corvina albida, Cuy. and Val. v, p. 93; Belanger, Voy. Ind. Zool. p. 355; Giimther, Catal. ii, p. 304; 

Day, Fish. Malabar, p. 54. 
Johnius anei, Blyth, Proc. Asi. Soc. Beng. 1860, p. 141 (mot Bloch). 
Corvina Neilli, Day, Fish. Malabar, p. 55. 3 
Vella kattelee and Karoom kattelee, Tam. 

B. vii, D. 9-10 | zzz, P. 18, V. 1/5, A. 2, C.17, L. 1. 232°, L. tr. 7/18, Cae. pyl. 5. 
Length of head 3$ to 1/5, of caudal 1/6 to1/7, height of body 1/4 of the total length. Hyes—diameter 1/4 

in the young to 1/7 in the adult®* in the length of head, and from 1 to 14 diameters from the end of the snout. 
Dorsal and abdominal profiles about equally convex in the adult. Greatest width of head equals half its length, 
and its height equals its length excluding the snout. Interorbital space very shghtly convex : snout not overhang- 
ing the mouth. Jaws equal in front, or the upper slightly the longer, cleft of mouth slightly oblique, the maxilla 
reaching to below the last third or hind edge of the eye. Preopercle with some serrations in the young most 
developed at its angle, but which become indistinct in the adult. Opercular spines indistinct. Three pores across 
the front of the snout: the free edge of the skin of the snout with five orifices anda slight lateral lobe. A bluntish 
knob below the symphysis of the lower jaw behind the base of which is a large open pore, and two more on the 
side of either ramus: a short barbel exists between the central pore and anterior lateral one, and a very minute 
one at the posterior pore. 'eeth—villiform with an outer row of large curved ones in the premaxillaries: whilst 
the inner row in the lower jawalso consists of enlarged pointed teeth. Fins—dorsal spines increase in length to 
the third which is one-fourth higher than the rays, and equals from 1$ to 1/2 the height of the body. Pectoral as 
long as the head excluding the snout and a little longer than the ventral, which latter reaches half way to the anal. 
Second anal spine strong, nearly as long as the first ray and equal to 1/2 or 2/3 the height of the body. Caudal 

* Specimens 8 inches long have the diameter of the eye 1/4 in the length of the head, 4% at 11 inches: 5$ at 15 inches, and 
1/7 in very large ones. This atrophy is not peculiar to this species. 
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wedge-shaped in the young, rounded in the adult. Scales—cycloid on head, elsewhere ctenoid, fine ones coyering 
the bases of the soft dorsal and anal, and in the adult the whole of the caudal fin; those anterior to the base of 
the first dorsal fin are much smaller than those posteriorly. Lateral-line—becomes straight opposite the anal fin - 
the tubes are arborescent posteriorly. Colowrs—silvery, with a light streak along each row of scales, the first 
dorsal in the young with a black interspinous membrane, but only having a black outer edge in the adult: 
second dorsal stained gray at the upper third. A dark bluish mark on the opercles, most distinct in the young. 
Ventral, anal, and caudal yellowish. 

In Indian specimens there are as a rule only nine spines in the first dorsal fin, and the first of these is very 
short. 

The two figures show the marine form (fig. 4) at 83 inches in length, the tail is longer and the colours 
much lighter. Fig. 6 is the estuary species as found off Calcutta, the back is dark and the lower surface brilliant 
golden: a dark spot on the axilla. 

Habitat.—Seas of India (China ?): termed Sapé katelé at Pondicherry. It is a common species, but not 
in much esteem for the table, it attains at least 3 feet in length. 

9, Sciaena diacanthus. 

Tutjanus diacanthus, Uacép. iv, pp. 195, 244. 
Labrus nella katchelee, Russell, ti, p. 11, pl. 115. 
Labrus katchelee, Russell, i, p. 12, pl. 116 (young). 
Bola chaptis, Ham. Buch. Fish. Ganges, pp. 77, 368, pl. 10, f. 25. 
Johnius cataleus, Cuy. and Val. v, p. 128; Blyth, J. A. 8. of Beng. 1860, p. 141. 
Johnius chaptis, Cuv. and Val. v, p. 130; Blyth, J. A. S. of Beng. 1860, p. 141. 
Corvina catalea, Cuv. and Val. v, p. 128; Belanger, Voy. Ind. Orient. p. 360; Richards. Ich. China, 

p. 226; Jerdon, M. J. L. and Se. 1851, p. 181; Bleeker, Scien. p. 18. 
: Corvina platycephala, Cuv. and Val. y, p. 132. 

Scicena maculata, Gray and Hardw. Il. Ind. Zool. ii, p. 89, f. 1 (young). 
Johnius diacanthus, Cantor, Catal. p. 67; Bleeker, Java, p. 326; Kner, Novara Fische, p. 133. 
Johnius Valenciennet, Hyd. Soul. Voy. Bonito, i, p. 150, t. i, f 2. 
Johnius maculatus, Blyth, J. A. 8. of Beng. 1860, p. 141. 
Sciena diacanthus, Gunther, Catal. 11, p. 290. 
Pseudosciena diacanthus, Bleeker, Mém. Scién. 1874, p. 27. 

B: vii, D. 10 | gg4ez, P. 18-19, V. 1/5, A. 2, C.17, L. 1. 33, L. tr. 7/18, Cee. pyl. 8. 

Length of head 1/4 to 44, of caudal 1/6, height of body 42 to 1/5 of the total length. Hyes— 
diameter 42 to 1/6 of length of head, 1+ to 1+ diameters from end of snout, and also apart. Greatest width of 
the head equals 1 in its length, and the height equals its length excluding the snout. Snout slightly inflated, 
upper jaw a little the longer, cleft of mouth oblique, the maxilla reaches to below the last third of the orbit. The 
distance from the eye to the upper jaw equals 2/3 of the diameter of the orbit. Margin of preopercle crenulated 
in the adult, in the immature the angle is denticulated: two opercular points. Snout with three open pores 
across its base, and three openings along the free edge of the skin, but no lateral lobe. Five open pores under 
the symphysis of thelower jaw. Shoulder-flap finely serrated. Teeth—villiform in either jaw, with an outer row 
of curved, conical, and distantly placed ones in the premaxillaries, and an inner enlarged row in the mandibles. 
Fins —dorsal spines weak, increasing in length to the third and fourth which are 1/4 higher than the rays, and 
2 to 21 im the height of the body. Pectoral equals the length of the head behind the middle of the eyes. 
Ventral reaches nearly half way to the base of the anal. Second anal spine moderately strong, at least half as 
long as the rays and equal to 2 in the length of the head: the length of the base of the fin equals 1/3 to 2/7 of 
the base of the soft dorsal. Caudal wedge-shaped. © Scales—ctenoid except on the snout and below the eyes. 
Lateral-line—becomes straight above the end of the anal fin, the tubes are arborescent posteriorly. Colowrs— 
brownish-gray shot with silver along the back, which below the lateral-line gradually fades to dull silvery-gray, 
head of the same colour glossed with purple. Fins yellowish, with black dots. Eyes golden. In the immature 
as up to a foot and a half in length or even more, the fins are grayish with dark edges, and the dorsal has two 
rows of dark spots: the caudal also has black spots and a black edge. In still younger specimens the back and 
upper half of the body has many black spots, and the young are as a rule vertically banded. 

Russell observes that his plate 116, or the maculata, Gray and Hard. was believed by the fishermen to be 
the female: I have dissected many males however having this form of colour. 

Huabitat.—Seas of India to the Malay Archipelago and China, attaining at least 5 feet in length: it 
ascends tidal rivers and estuaries, and is found in the Hooghly as high as Calcutta. 

10. Scigena aneus, Plate XLV, fig. 5. 
Johnius aneus, Bloch, +. 357. 
Corvine anet, Cuv. and Val. v, p. 131. 
? Corvina sina, Schleg. Fauna Japon, p. 58, pl. 24, f. 2 (not Cuv. and Val.) 
Otolithus macrophthalmus, Bleeker, Sciena, p. 16, and Java, Gen. et Spec. nov. p. 92. 
Scicena macrophthalmus, Gunther, Catal. ii, p. 291. 
Otolithus aneus, Day, Proc. Zool. Soe. 1867, p. 939. 
Corvina macrophthalivus, Bleeker, Bintang, p. 292. 
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Pseudoscicena macrophthalmus, Bleeker, Mém. Scién. 1874, p. 21. 
Pennah, Tam.: Chal-burn-dah, Andam. 

B. vu. D. 10'| sy4aq, P. 18, V. 1/5, A. 2, C. 17, L. 1. 50, L. tr. 8-9/18, Cee. pyl. 10. 
Length of head 32 to 1/4, of caudal 1/7 to 1/8, height of body 1/4 to 44 in the total length. Hyes— 

diameter 1/4 to 44 in the length of head, 1 to 11 diameters from end of snout and also apart. Greatest width 
of head equals 4/7 of its length, and the height equals its length behind the posterior nostril. Interorbital 
space nearly flat, snout not overhanging the mouth, the lower jaw the longer. Cleft of mouth oblique, 
the maxilla reaches to below the middle of the eye: the distance between the eye and the upper edge of the 
maxilla equals from 1/2 to 3/4 of the diameter of the orbit. Nostrils large and opposite the upper third of the 
orbit. Preopercle finely but widely serrated along both limbs, its lower edge very strongly serrated in the 
young: tio opercular spines. Shoulder-flap entire. A small pore on either side of the snout just above the 
free edge of the skin. A small open pore on either side of the symphysis of the lower jaw on its under 
surface. 'eeth—villiform in the upper jaw, with an outer conical row of distantly placed ones becoming canine- 
like near the symphysis. In the lower jaw an internal row of distantly placed conical teeth having a 
few villiform ones between or external to them. Jins—dorsal spines of moderate strength, the second to the 
fifth the longest, one-third higher than the rays, and equal to from 1/2 to 22 in the height of the body. 
Pectoral equals the length of the head excluding the snout. Ventral scarcely reaches half-way to the vent. 
Second anal spine weak, and from 3/4 to 1 diameter of the orbit in length, the length of the base of the fin 
equals from 1/4 to 44 in that of the soft dorsal. Caudal slightly rounded, cut square, or even a little emarginate. 
Scales—cycloid except in the posterior portion of the body where they are feebly ctenoid. Lateral-line--tubes 
become arborescent posteriorly. Air-vessel—oval with about 30 lateral processes on either side and extending the 
whole length of the abdomen. Dr. Ogg, chemical examiner at Madras (1867), found the isinglass very inferior. 
Colowrs—silvery-gray, becoming dull white along the abdomen: first dorsal black tipped or stained with dark gray : 
second dorsal grayish, lightest along its centre. Pectoral, ventral, and anal yellowish. Caudal tipped with gray. 

In the Museum at Paris there is a specimen labelled as above and brought from Batavia by M. Raynaud. 
Habitat.—Seas of India to the Malay Archipelago, it is very common at Madras up to 8 or 9 inches in 

length. It is not rare at Bombay or the Andamans: the specimen figured is 5} inches long and from Madras. 

11. Scisena maculata. 

Johnius maculatus, Bl. Schn. p. 75; Cantor,* Catal. p. 68 (not synon.); Blyth, J. A. 8. of Beng. 1860, ° 
p. 141 (mot syn.). 

Perca swri-kullah, Russell, Fish. Vizag. ii, p. 17, pl. 123. 
Corvina maculata, Cuv. and Val. v, p. 126; Jerdon, M. J. L. and Sc. 1851, p. 182. 
Sciena maculata, Ginther, Catal. ii, p. 291; Day, Fish. Malabar, p. 50. 
Cooroowa and Vari katchelee, Tam.: Cutlah, Mal.: Taan-tah, Bel. 

B. vii, D. 10 | ,s!z, P. 18, V. 1/5, A. 2, C. 17, L. 1. 78-25, L. tr. 8/16, Cee. pyl. 8. 
Length of head 32 to 32, of caudal from 1/5 to 1/6, height of body 33 to 1/4 of the total length. Hyes— 

diameter 424 to 1/5 of length of head, 1+ diameters from end of snout, and 1 apart. Width of head equals 1/2 
its length, and its height 4/5 of the same extent. Upper jaw overlapping the lower, and being itself overhung by 
the snout: the maxilla reaches to below the middle or last third of the eye. Preopercle with about six widely 
separated but rather strong denticulations at its angle, and its lower border crenulated in the young: 
opercle with two rather obtuse spines. Shoulder-flap serrated. A transverse row of four pores across the 

- snout, the free edge of the skin with five orifices and a lateral lobe. A central pore below the mandibular 
symphysis, having two more on either side of it. 'eeth—villiform in the upper jaw with an outer row of 
conical curved ones most developed near the median line: in the lower jaw villiform in several rows above the 
symphysis, whilst laterally the inner row consists of curved, enlarged teeth, and the outer villiform ones soon 
disappear. Jins—dorsal spines of moderate strength, the third to the seventh being the longest and equal to 
half the height of the body and one-third higher than the second dorsal fin. The pectoral equals the length of 
the head excluding the snout. Ventral reaches half way to the vent, its outer ray prolonged. Second anal 
spine 2/3 as long as first ray, and equals about 1/3 of the height of the body, length of the base of the fin 
1/4 of that of the soft dorsal. Caudal wedge-shaped in the young, becoming more obtuse in the adult. 
Scales—ctenoid, except on the cheeks. Lateral-line—curves to below the middle of the soft dorsal when 
it proceeds straight, the tubes have usually a single branch on either side. Avr-vessel—with 14 or 15 lateral 
processes on either side, each having two or three insertions. Colowrs—silvery-gray, abdomen whitish, cheeks 
tinged with golden. Five broad black bands, sometimes interrupted, extend over the back, the first from the 
nape passes backwards and downwards, and shortly after crossing the lateral-line abruptly terminates. The 
second commencing opposite from the fifth to the seventh dorsal spines passes backwards and downwards, 

* The species termed Johnius maculatus, var. by Cantor, (Catal. p. 68), is still present in the British Museum, it has been 
termed by Bleeker (Mém. Scién. 1874, p. 51) J. Cantori. I would here add to Cantor’s description the following remarks from his 
type. Height of head equals its length excluding the snout: the distance from the eye to the upper jaw equals three-fourths of 
a diameter of the orbit. Teeth—an enlarged outer row in the upper jaw: solely villiform ones in the lower. Fins—longest spines of 
first dorsal fin one-third higher than the rays and equal to 3/5 of the height of the body. Second anal spine nearly as long as the first 
ray and equals the length of the postorbital portion of the head, length of the base of the anal fin equals 4} in that of the soft dorsal. 
Scales—ctenoid, except on the snout and below the eyes ; 48 rows along the lateral line, 50 above it, and 45 below it. 
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terminating opposite the middle of the ventral fin. The third arising opposite the second and third 
dorsal rays or between the two dorsal fins passes downwards parallel to the second band. The fourth com- 
mences below the centre of the second dorsal and descends to the lateral line: the fifth taking the same course 
is below the last few dorsal rays: occasionally there is a sixth over the free portion of the tail. Upper 
two-thirds of first dorsal stained black, becoming more indistinct with age: caudal slightly tinged with black, 
the other fins yellowish. 

Habitat.—Seas of India, attaining at least a foot in length, it is not considered good eating. 

B. No enlarged inner row of teeth in the lower jaw (Johiius). 

12. Sciena Belengeri, Plate XLIV, fig. 5. 

Sparus, Russell, Fish. Vizag. ii, p. 8, pl. exi. 
Corvina Belengeri, Cuy. and Val. v, p. 120; Giinther, Catal. ti, p. 8303; Day, Fish. Malabar, p. 54. 
? Corvina lobata, Cuv. and Val. v, p. 122, pl. evii; Giinther, Catal. ii, p. 804; Day, Fish. Malabar, p. 55. 
Corvina Kuhlii, Cuy. and Val. v, p. 121: Bleeker, Scien. p. 18, and Enum. Pisce. p. 35. 
Johnius Belengeri, Cantor, Catal. p. 65; Kner, Novara Fische, p. 183; Bleeker, Mémoire Sciénoid. 

1874, p. 46. 
Tooroo kattelee, Tam. 

By vit) DE 9) |e ees Ete Vid Satan ee Oe 117, a Wee) Mtr. 6/14, Ceecs pyle 5: 
Z5-50° 

Length of head 43 to 44, of caudal 54, height of body 1/4 to 44 in the total length. Hyes—diameter 3} 
to 3f in the length of head, nearly 1 diameter from end of snout, and 1 apart. Height of head equals its 
length without the snout or behind front nostril, and its thickness equals from 13 to 1} in its length. Snout 
rounded, overhanging the upper jaw which last is in advance of the lower. The maxilla reaches to below the 
middle of the eye: cleft of mouth almost horizontal. Preopercle serrated, most coarsely so at its angle and 
along its horizontal limb : two opercular spines. The distance between the eye and the upper edge of the maxilla 
equals 1 diameter of the orbit. Snout with three open pores across its base: the free edge of the skin has one 
central and a second opening on either side dividing it into four lobes: five rather small open pores on the lower 
jaw. Zeeth—villiform in both jaws with an outer row of enlarged and curved ones in the upper. Fins—dorsal fin 
having as a rule only 9 spines, the first of which is very short: the second and third equal from 2/3 to 1/2 the 
height of the body, and are 1/3 higher than the rays. Pectoral as long as the head excluding the snout. 
Ventral reaches half way to the anal, its outer ray prolonged. Second anal spine from a little above 1/2 to 2/3 
the height of the first ray, and from 2+ to 2/5 of that of the body: length of base of the fin equal to 1/4 of that 
of the soft dorsal. Caudal wedge-shaped. Scales—ctenoid except on snout and below the eyes where they are 
cycloid: they form a thick covering for the base of the soft dorsal fin. Lateral-line—curves to opposite the end 
of anal where it becomes straight, at firstit is indistinct: the tubes with one or two branches. Air-vessel—“ each 
side has ten branching processes, shorter, however, and apparently placed at a greater distance from each other 
than in J. Dusswmiert. The three posterior pairs are much longer than the preceding, the eighth and ninth 
bipartite, the tenth pair is undivided, pointed.”—(Cantor.) Colowrs—dark-eray, dorsals, anal, and caudal almost 
black : a dark blotch on the opercle: some specimens are much lighter. I have also a specimen 51 inches long 
marked as in S. lobata. : 

Out of 16 specimens from the coasts of India I find none with more than 9 dorsal spines. Kner gives 
8 cxcal appendages, which are also said to exist in S. lobata, C. V., but I have never found above five in this 
species. 

Habitat.—Seas of India to the Malay Archipelago and beyond: is much more common on the Western 
coast of India than in the Bay of Bengal. The specimen figured, life-size, is from Bombay. 

13. Scisna semiluctuosa. 

Corvina semiluctuosa, Cuv. and Val.v, p. 97, p.106; Jerdon, M. J. L. and Se. 1851, p. 132; Gimther, 
Catal. 11, p. 804; Day, Fish. Malabar, p. 53. 

Johnius semiluctuosa, Kner, Novara Fische, p. 134. 
Sukkun, Belooch. 

B. vii, D. 10 | zstsz, P. 19, V. 1/5, A. 2, C. 17, L. 1. 3380, L. tr. 8-9/25, Cec. pyl. 7-8. 

Length of head 2/7 to 1/4, of caudal 1/6 to 1/7, height of body 2/7 to 1/4 of the total length. Hyes— 
diameter 44 to 1/6 of length of head, 1 to 2 diameters from the end of snout, and 1 to 12 apart. Greatest 
width of head equals 4/7 of its length, the height its length without the snout. Upper profile of head rather 

convex: snout a little inflated. Upper jaw rather longer than the lower, the maxilla extends to below the 
middle of the orbit. Edge of preopercle crenulated: two blunt opercular points. Three open pores across the 
base of the snout, five more along the free margin of the skin, and a small lateral lobe. Five pores under 
the symphysis of the lower jaw. eeth—villiform in either jaw, with an enlarged, curved, external row in the 
remaxillaries, and a few outer enlarged ones above the symphysis of the mandibles. Fins—dorsal spines weak, 

the third the longest, being 1/3 higher than the rays and equal to 3/7 of the height of the body. Pectoral as 
long as the head behind the middle of the eyes. Ventral reaches half way to the anal, its first ray prolonged. 
Second anal spine strong, nearly 3/4 as high as the first ray and equal to 3/7 of the height of the body, 
the length of the base of the fin equal to 41 in that of the soft dorsal. Caudal wedge-shaped or rounded. 
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Air-vessel—simple.  Ccecal appendages—seven or eight, the longest equals about 3 diameters of the orbit. 
Scales—ctenoid except on the snout and below the eyes: the base of the soft dorsal fin thickly scaled. 
Lateral-line—tubes have short branches. Colowrs—deep gray with a blackish band running along the centre of 
each row of scales: head glossed with purple: fins deep black. In young specimens the lines along the rows 
of scales are very faint. 

Habitat.—Seas of India to China, very common at Bombay along the coasts of Sind and Beloochistan. 
Jerdon observes, “I have only seen this species on the Malabar coast.” Ihave never obtained it either along the 
Bay of Bengal: the largest specimen I found was 18 inches in length. 

14. Sciena glaucus, Plate XLVI, fig. 2. 

Scicena Dussunvieri, Day, Fish. Malabar, p. 51, (not Cuy. and Val.) 

B. vii, D. 10 | ayy, P. 16, V. 1/5, A. 2, 0.17, L.1. 50, L. tr. 6/18. 

Length of head 43 to 44, of caudal 74, height of body 44 in the total length. Hyes—diameter 33 to 42 
in length of head, 12 diameters from end of snout and also apart. Greatest width of head equals half its length, 
the height equals its length without the snout. Snout rounded and slightly overhanging the jaws, the upper of 
which overlaps the lower: the upper jaw at its highest point is not on a level with the lower edge of the orbit. 
Distance between eye and upper jaw equals 3/4 of a diameter of the orbit. Preopercle with distinet and widely 
separated denticulations most developed at the angle: opercle with two spines. Shoulder-flap entire. Snout with 
three pores across its base, and five along its free border which has a distinct lateral lobe. Five open pores 
below the symphysis of the lower jaw. eeth—villiform in both jaws, with an outer enlarged-row of somewhat 
conical ones in the premaxillaries. Fims—dorsal spines moderately strong, the highest equal to 13 in the height 
of the body and nearly twice as high as the rays. Pectoral falciform, as long as the head excluding the snout. 
Ventral reaches 1/2 way to the anal, its outer ray prolonged. Second anal spine rather strong, from 1/2 to 
2/3 as high as the first ray and equal from 21 to 22 in the height of the body, the extent of its base equals 2/9 that 
of the soft dorsal. Caudal rounded or wedge-shaped. Scales—cycloid on snout, cheeks, and anterior portion of the 
chest, ctenoid from behind the preopercle on the upper surface of the head from above the middle of the eye; 
27 rows between snout and base of first dorsal fin. Lateral-line—becomes straight above the middle of the 
anal fin: tubes with one or two branches on either side. Colowrs—grayish-green along the back, becoming silvery 
below, a diffused bluish blotch on the opercles: a dark spot at base of pectoral, most distinct posteriorly, 
everywhere fine brown spots. First dorsal nearly black: upper two-thirds of second dorsal dark, due to fine 
spots, caudal and last half of pectoral grayish from the same cause. 

This species in its proportions closely resembles S. carutta, but may be distinguished by wanting the light 
tint along the lateral line, by having a much stronger and longer second anal spine, and by most of the scales 
being ctenoid-instead of cycloid. 

Amongst my collection from the Andamans exists a species (?) having a close relationship to S. glaucus, 
and which may be a variety. It differs in that it has D. 11 | 3,, L. r. £9. Eyes, diameter 53 in the length of the 
head, 1 diameter from the end of snout. Scales cycloid on snout and below the eyes, everywhere else ctenoid. 
The extra dorsal spine may be an anomaly, but the character of the scales suggests a doubt if the species are the 
same. Curiously, I have a specimen from Orissa exactly resembling the typical glaucus, except that it has ctenoid 
scales as in the Andamanese variety. : 

Habitat.—Seas of India, very common at Bombay, where it attains a large size. Its air-vessel, which is 
similar to that of S. sina, is collected at the same places, and the two species have the same native names. 

15. Scizna carutta, Plate XLIV, fig. 1. 

Johnius carutta, Bloch, t. 356; Cantor, Catal. p. 66; Bleeker, Sciwnoides, p. 48. 
Corvina carutta, Cuy. and Val. v, p. 124; Gimther, Catal. ii, p. 302; Day, Fish. Malabar, p. 53. 
Corvina carouna, Cuy. and Val. 1. c. p. 125.. 

B. vii, D.10 | s5tn5, P. 17, V. 1/5, A. 2, C..17, L. 1. 50, L. tr. 5-6/18. 

Length of head 1/4 to 43, of caudal 1/7, height of body 1/4 of the total length. Hyes—diameter 1/4 of 
length of head, 14 diameters from end of snout and also apart. Greatest width of head equals 2/3 of its length, 
its height equals its length excluding the snout. Snout inflated overhanging the upper jaw, which slightly 
overlaps the lower, the maxilla reaches to below the middle of the eye: the distance between the eye and the 
upper edge of the maxilla equals that of the diameter of the orbit: cleft of mouth nearly horizontal. Preopercle 
crenulated, more especially along its lower border: opercle with two weak spines. A row of pores across the 
snout: 5 along the edge of its free border, and a lateral lobe. A central pore beneath the symphysis of the 
mandible having two more on either side of it. Teeth—villiform “in both jaws, a few of the outer row and in 
the anterior portion of the premavxillaries being enlarged, somewhat conical but scarcely curved. Fins—dorsal 
spies weak, the second and third the longest, 1/3 higher than the rays and equal to 1/2 the height of the body. 
Pectoral as long as the head excluding the snout. Ventral reaches half way to the vent, its outer ray elongated. 
Second anal spine weak, nearly 2/3 as high as the first ray, and 2/7 to 2/5 of the length of the head. Caudal 
rhomboidal. Scales—mostly cycloid, a few ctenoid at the centre of their free edge between the pectoral fin 
and lateral-line: the ctenoid portion of the scale is only in a little patch about the middle of its free edge. 
Those on the head as large as those on the body. Lateral-line—curves gradually until above the end of the anal 
fin when it becomes straight, its tubes have short branches. Air-vessel—with several lateral branching 
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attachments. Colowrs—purplish-brown due to numerous fine dots, but becoming golden in the lower fourth of 
the body, its lateral-line is generally lighter than the contiguous parts. Head glossed with purple. First dorsal 
fin dark, the others with gray edges. 

Jerdon observes, M. J. L. and Se. 1851, p. 132, that this fish is more abundant on the Malabar coast 
than at Madras, but I find on referring to Sir W. Elliot’s drawings that he has marked one as Corvina carutta, 

and which he observes equals Russell’s exi. or S. Belengeri. 
I have two specimens from the Malabar coast that appear to be Corvina carouna, Cuy. and Val. (y. p. 125). 

They are gray and have merely an indistinct trace of the light line along the lateral-line, so well marked in 
S. carutta. Irrespective of this however, all the scales (except those on the snout and below the eyes) are 
strongly ctenoid, offering a marked contrast to carutta, and the second analspine is from 1/4 to 44 in the length 
of the head. Otherwise I am unable to discover any difference. 

Habitat.—Seas of India to the Malay Archipelago, it attains nearly a foot in length. The specimen 
figured is 8 inches in length, and from Madras. 

16. Sciena osseus, Plate XLVI, fig. 3. 

B. vii, D. 10 | a, P. 18, V.1/5. A. 2, C. 17, L. 1.20 L. tr. 6/15. 

Length of head 42, of caudal 1/6, height of body 42 in the total length. Hyes—diameter 1/5 of length of 
head, 14 diameters from end of snout, and 13 apart. The greatest width of the head equals its post-orbital length ; 
its height equals its length behind the front nostril. Snout obtuse, not inflated, the dorsal profile above the eyes 
is a little concave: cleft of mouth oblique, the anterior extremity of the lower jaw being on a leyel with the 
lower edge of the eye. The maxilla reaches to below the hind edge of the orbit; the upper jaw scarcely overlaps 
the lower. The distance from the eye to the upper jaw nearly equals one diameter of the orbit. _Preopercle 
rather strongly denticulated in its whole extent. Two opercular spines. Shoulder-flap serrated. Three small 
pores across the snout, and five along the free edge of the skin but no lateral lobe. Two small central pores 
below the symphysis of the lower jaw and two more large ones laterally and posteriorly. Teeth—villiform in 
both jaws with an outer enlarged row in the premaxillaries. Jins—first dorsal spine very short, the second and 
third of equal length, the fourth the longest but only slightly higher than the posterior rays, and 24 in that of 
the body. Pectoral as longas the head behind the middle of the eyes. Ventral reaches half way to the vent. 
Second anal spine weak, about 1/2 as long as the first ray and equal to 1/4 of the length of the head. Caudal wedge- 
shaped. Scales—cycloid on head and chest, ctenoid on the body. Lateral-line—forms a well marked curve to 
above the front edge of the anal fin: tubes very distinct, and giving off one short branch on either side. Colours 
—brownish-gray or stone-coloured along the back, becoming dull white on the sides and below. Opercle bluish- 
black. First dorsal black im its upper half, outer edges of pectoral, ventral, anal, and caudal gray. 

Habitat.—Malabar coast of India, from whence the specimen figured (7 inches long) was procured. 

Genus, 3—Scrayorpes,* Blyth (January, 1860). 

Bola, pt. Ham. Buch.; Sciena, sp. Cuy. and Val.; Collichthys, Giinther (June, 1860); Hemiscicena, 
Bleeker; Plagioscion, Gill. 

Branchiostegals seven: pseudobranchic. Byes small. Head broad, with its wpper surface very convex. 
Cleft of mouth oblique and deep. Teeth villiform in the upper jaw, with an outer distantly placed row of curved 
conical ones in the premawillaries, becoming canine-like anteriorly : an inner row enlarged and conical in the lower 
jaw, with an outer series of villiform ones. No barbels. Two dorsal fins, wnited at their bases, the second with many 
rays: two weak anal spines: caudal wedge-shaped. Scales small, cycloid or ctenoid. Air-vessel generally having a 
horn-like process on either side, andanth many lateral appendages. Pyloric appendages few or in moderate numbers. 

Uses.—Good as food, its air-vessel used for isinglass. 

Habitat.—Seas of India to the Malay Archipelago and beyond. 

SYNOPSIS OF SPECIES. ‘ 
1. Setcenoides pama, D. 10 | zglaq, A. 2, L. 1. 82, Cee. pyl. 9. Brownish superiorly, light below: fins 

edged with gray. Bay of Bengal, entering estuaries and rivers. 7 
2. Scicenoides microdon, D. 8-9 | 2,, A. 2, L. 1.2%, Cee. pyl. 6. Brownish superiorly, becoming light 

beneath. Seas of India to the Malay Archipelago. 
3. Scicenoides biawritus, D. 9 | gp yz, A. 2, L. 1. 123, Cac. pyl. 13. Brownish superiorly, golden below. 

Estuaries of India to the Malay Archipelago and China. 
A, Scicenoides brunneus, D. 9 | a7tg5, A. 2, L. 1.482. Gray, with blackish fins. Bombay. 

1. Scienoides pama. 

Bola pama, Ham. Buch. Fish. Ganges, pp. 79, 368, pl. 32, fig. 26. 

* Blyth gives as the species forming his Genus, 1. Sciwnoides biauritus: 2. Sc. pama: 3. Sc. Hardwickii=S. pama, young: 
4, Sc. (?) asper. 

2G 
ae 
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Scicena pama, Cuy. and Val. v, p. 55, pl. 101; Bleeker, Verh. Bat. Gen. xxy, p. 92. 
Scicenoides pama, Blyth, Proc. Asia. Soc. Beng. 1860, p. 139. 
Collichthys pama, Giinther, Catal. ii, p. 316. 
Scieenoides Hardwickii, Blyth, J. A. S. of Beng. 1860, p. 139 (young). 
Ven begti, Ooriah and Hind.: Coit bola, Bengali: Botwl, Ooriah: Nga-pouss-was, Mugh. 

B. vii, D. 10 | zgtzs, P. 17, V. 1/5, A. 2, C. 17, L. 1. $8, L. tr. 9/25, Vert. 24, Cxe. pyl. 9. 
Length of head 43 to 43, of caudal 53, height of body 1/5 to 1/6 of the total length.* Hyes—diameter 

1/7 to 1/8 of the length of head, 2 diameters from end of snout, and from 23 to 3 apart. Greatest width of 
the head equals 14 of its length: its height equals its length excluding the snout. Snout not much swollen. 
Cleft of mouth oblique, the maxilla reaching to below or even behind the hind edge of the orbit: lower jaw 
slightly the shorter. The distance between the eye and the maxilla equals about 14 diameters of the orbit. 
Preopercle crenulated, with denticulations at its angle most distinct in the young: opercle with two points. 
Snout with two open pores on its anterior surface, and two more opening on the free edge of the skin: 
lower jaw with a small open pore a little below and to one side of the symphysis. Shoulder-flap having 
its edge with numerous long cilie. Teeth—villiform in the upper jaw, with an outer row of large, distantly 
placed, curved, and conical ones, largest near the symphysis. An imner row of widely placed, conical teeth 
in the lower jaw, with an outer villiform series. ims—dorsal spines weak, with filamentous terminations, the 
third and fourth the longest and equal to 23 in the height of the body, and nearly twice as long as the rays. 
Pectoral pointed and as long as the head. Ventral reaches half way to the vent. Second anal spine weak, 
1/3 to 2/7 of the length of the rays and equal to 1 diameter of the orbit: length of the base of the fin equal to 
1/8 of that of the soft dorsal. Caudal wedge-shaped, its central rays much the longest. Scales—cycloid on the 
head, ctenoid on the body. Lateral-line—on a raised row of scales, becomes straight above the middle of the 
anal fin, its tubes being very arborescent posteriorly. Air-vessel—dividing anteriorly into two short processes, 
whilst springing from near its posterior extremity are two more long processes which extend anteriorly as far as 
the auditory apparatus. Colours—light brownish along the back, becoming white beneath : head shot with gold 
and purple. Fins yellowish, the upper half of the dorsal gray, as is also the last half of the caudal. 

It is termed ‘whiting’ in Calcutta, and is light and wholesome if cooked whilst fresh, but it rapidly 
becomes soft and tasteless after death. 

Habitat.—Bay of Bengal, entering estuaries and rivers as far as the tide extends, it attains at least 5 feet 
in length. 

2. Scisnoides microdon, Plate XLV, fig. 2. 

Otolithus microdon, Bleeker, Madura, p. 10, Scien. p. 16, Java, p. 99. 
Scicena microdon, Giinther, Catal. ii, p. 294. 
Collichthys microdon, Bleeker, Mém. Scién. 1874, p. 16. 

B. vii, D. 8-9 | sats7, P. 19, V. 1/5, A. 2, C. 18, L. 1. 28, L. tr. 11/20, Cee. pyl. 6. 

Length of head 1/4, of caudal 2/9, height of body 2/11 of the total length. Hyes—diameter 1/6 of length 
of head, 1¢ diameters from end of snout, and 21 apart. The greatest width of head equals half to 2/3 its length, 
its height equals its length excluding the snout. Snont not overhanging the jaws, the lower slightly prominent 
opposite the symphysis. Cleft of mouth oblique, the maxilla at its anterior extremity on a level with 
the middle of the eye, posteriorly it reaches to below the hind edge of the orbit. Edges of the preopercle 
finely serrated: an opercular spine. Three open pores along the free edge of the skin at the snout, but no 
lateral lobe. Four large open pores along the under side of the lower jaw near the symphysis. Teeth— 
villiform in both jaws, an outer row of distantly placed, curved, conical ones in the premaxillaries: an 
inner row of widely separated conical ones in the lower jaw, and an outer villiform series. H%ims—dorsal spines 
increase in length from the third to the fifth which are 1/4 higher than the rays and equal to 1/2 the height of 
the body. Pectoral equals the length of the head excluding the snout. Ventral reaches half way to the anal. 
Second anal spine equals half the height of the rays. Caudal wedge-shaped. Scales—cycloid in the young, 
ctenoid on the body, in larger specimens especially below the lateral-line. Lateral-line—curves to opposite the 
commencement of the anal fin. Colowrs—brown, becoming lighter on the sides and beneath. Fins yellow, 

dorsal and anal tipped with blackish. 
Habitat.—The specimen which is figured life-size came from Bombay. If it is identical with Bleeker’s 

species it is also found in the Malay Archipelago. A larger specimen (9 inches) from Orissa was a female, with 
the air-vessel as in S. biauritus. 

3. Scienoides biauritus, Plate XLVII, fig. 1. 

Otolithus biauritus, Cantor, Catal. p. 57; Bleeker, Borneo, p. 3. 
Scicenoides biawritus, Blyth, J. A. 8. of Beng. 1860, p. 189. 

: Collichthys biauritus, Giinther, Catal. ii, p. 315, and Zool. Record, 11, p. 143; Bleeker, Mém. Scién. 
1874, p. 15. 

B. vii, D. 9 | s7255, P. 19, V. 1/5, A. 2, ©. 17, L. 1. 328, L. tr. 12/25, Cee. pyl. 13. 
* The fry do not appear at all like the adult. I took a number in the Sunderbunds, and at 23 inches in length the height of 

the body is only 1/4 to 2/9 of that of the total, the preopercle is strongly denticulated, with 2 or 3 spines at its angle. 
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Length of head 1/4 to 43, of caudal 1/6, height of body 1/5 to 1/6 of the total length. Hyes—diameter 
1/7 to 1/8 of length of head, 2 diameters from end of snout, and also apart. The greatest width of the head 
equals half its length, height of head equals its length excluding the snout. Cleft of mouth oblique, the 
anterior extremity of the upper jaw being on a level with the lower edge of the orbit: the maxilla reaches to 
below the last third or hind edge of the eye: upper jaw overlaps the lower. The distance from the eye to the 
upper jaw equals the diameter of the orbit. Posterior limb of preopercle oblique, and indistinctly crenulated 
along its vertical border: two opercular points. Five open pores along the free edge of the skin of the snout, 
no lateral lobe: four small open pores on the under surface of the lower jaw. Shoulder-flap fimbriated. Teeth— 
villiform in the upper jaw, with an outer row of distantly placed, curved, conical ones in the premaxillaries : an 
inner row of conical teeth in the lower jaw, with a few villiform ones externally. Fins—dorsal spines weak, 
and as high as the posterior rays of the soft dorsal fin, the highest equalling about 2/5 in that of the body. 
Pectoral equals the head behind the middle of the eyes. Ventral reaches half way to the anal. Second anal 
spine weak, half as long as the rays and equal to 1/4 of the length of the head: the length of the base of the fin 
is from 53 to 1/6 of that of the soft dorsal. Caudal wedge-shaped. Scales—cycloid, except on the body below 
the lateral-le where they are feebly ctenoid. Lateral-line—on a row of thin scales, becoming straight above 
the front edge of the anal fin: tubes well developed. Air-vessel—with 25 lateral processes, and a single long 
projection on either side from the anterior extremity reaching to the posterior end of the air-vessel. Colowrs— 
of a light brownish superiorly, tinged with gold on the abdomen, head shot with purple. 

Habitat.—Seas and estuaries of India to the Malay Archipelago and China. The longest specimen in 
the Calcutta Museum is 42 inches. 

4. Scisenoides brunneus, Plate XLV, fig. 6. 

Otolithus brunneus, Day, Journal Linn. Soc. 1873, p. 524. 

13}, ya, JD), @) |] ee TE TIGL, WG, ES TS ORE, 10 I rog, L. tr. 21/34. 

Length of head 1/4 to 2/9, of caudal 2/11 to 1/6, height of body 2/11 to 1/6 of the total length. Hyes— 
diameter 1/7 to 1/8 of length of head, 11 diameters from end of snout, and 2 apart. Width of the head equals 
half its length, its height equals 3/5 of its length. The jaws of about equal length, or the lower slightly the 
shorter. Cleft of mouth somewhat oblique, the maxilla reaches to below the hind edge of the eye. Preopercle 
with a few widely separated serrations, most apparent at its rounded angle. Opercle with two obtuse points. 
No open glands on snout: two badly marked pores on the front of the lower jaw below the symphysis. Shoulder- 
lobe finely fimbriated along its free edge. eeth—an outer row of curved conical teeth in the upper jaw, 
having about two villiform rows internally, a small curved canine on either side of the centre of the upper jaw: 
an outer villiform row and an inner single row of irregularly sized and rather distantly placed conical teeth 
laterally in the lower jaw, with a small canine-like one on either side of the symphysis, having a few viliform 
ones posteriorly, a few small teeth are present external to the enlarged row. '%ms—dorsal spines weak and 
haying filamentous terminations, the third to the sixth of somewhat the same length, and equal to about 22 in 
the height of the body. Second dorsal highest in its last third, where it equals or exceeds that of the spmous 
dorsal. Pectoral as long as the head posterior to the middle of the eye: ventral only reaches one-third of the 
distance to the vent. Anal spines weak and short, 1/3 of length of rays, the length of the base of the fin equal 
to 53 or 1/6 of that of the soft dorsal. Caudal pointed. Scales—rather oval, cycloid, and transversely elongated 
on the head, ctenoid and vertically elongated on the body : a few very fine ones over the bases of the soft dorsal 
and anal fins. Lateral-line—gently curves to below the first fourth of the second dorsal, where it becomes 
straight. Colowrs—brownish, becoming golden below: fins darkest externally. 

A specimen of this fish in the Berlin Museum is marked as having been received from Valenciennes, 
marked Sciena pama, Bombay, with it was also sent the Scicenoides pama from the Ganges, having the same 
designation. 

Habitat Bombay, where it is common in October, it attains at least 18 inches in length, the specimen 
figured is 11 inches long. 

Genus, 4—OronitHus, Cu. 

Cynoscion, Anonuolepis, Apseudobranchus, Archoscion and Atractoscion, Gill. 

Branchiostegals seven: pseudobranchice. Body oblong. Eyes of moderate size. Snout a little pointed, 
the lower jaw being the longer. Preopercle crenulated, serrated, or denticulated.* No barbels. Villiform teeth 
in both jaws with the outer row in premawillaries enlarged: well developed conical canines in both jaws or merely 
in the upper,t they are usually received, when the mouth is closed, into fossce in the opposite jaw. A single row of widely 
separated conical teeth in the lower jaw with occasionally a single outer row of villiforn ones. Two dorsal fins united 

at their bases, the first with nine or ten weak spines: anal with one or two small ones, and few rays (6-11). Scales 
ctenoid or cycloid, and of moderate or small size. Air-vessel present, mostly with lateral appendages. Pyloric 
appendages few. 

Uses.—Employed as food: its air-vessels collected for isinglass. 

* Asa rule in the fry of Indian species the preopercle is denticulated or spinate. { Cynoscion, Gill. 
D or D2 42C 4 



196 ACANTHOPTERY GIL, 

Habitat.—Seas of India, the Malay Archipelago and beyond ; residents in most tropical seas, some are 
said to be found in fresh water. In India they are rarely if ever taken above tidal reach. 

Eyes OF SPECIES. 

1. Otolithus maculatus, D. 9-10 | 35, A. ao2ag, L. 1. 23. Large canines in both jaws. Grayish, five or six 
rows of black spots along the body camel caudal fin, Seas of India to the ] Malay Archipelago. 

2. Otolithus ruber, m0 | agtst, A. 2, L. 1. £8. Width of head 21 in its length. Large canines in both 
jaws. Brownish-red shot with silver. Seas oi India to the Malay Archipelago. 

3. Otolithus argenteus, D..10 | gsigq, A. #, L. 1. 82. Width of head equals 1$ to 1/2 its length. Large 
canines in both jaws. Silvery, four narrow gray longitudinal bands along the sides. Seas of India to the Malay 
Archipelago. 

1. Otolithus maculatus, Plate XLVI, fig. 4 

Cuy. Réen. Anim. Poiss. t. xxvii, f. 2; Cuv. and Val. v, p. 64; Cantor, Catal. p. 62; Blyth, J. A. S. of 
Beng. 1860, p. 140; Bleeker, Scien. p. 15, and Mémoire Scién. 1874, p. 12; Giinther, Catal. 11, p. 310; Day, 

Z. 8. 1865, p. 300. 
? Otolithus bispinosus, Cuv. and Val. v, p. 65; Blyth, J. A, 8. of Beng. 1860, p. 141; Giinther, Catal. ii, 

p. 310 (7 young). 
Birralli, Ooriah. 

B. vii, D. 9-10 | 4, P. 18, V. 1/5) A. ae2ag, C. 17, L. 1. 28, L. tr. 14/26. 

Length of head 33 to 44, of caudal 1/8, height of body 53 to one-sixth in the total length. Hyes—diameter 
1/6 to 1/7 of length of head, 14 diameters from end of snout, and 1} apart. Greatest width of head equals 
from 12 to 2 in its length, its height equals its length behind the middle of the eye. Cleft of mouth oblique, 
lower jaw the longer, the maxilla reaches to below the last third or hind edge of the eye. Edge of preopercle 
more crenulated than denticulated (spmate in the young): opercle with two weak points. Skim of snout with 
three small open orifices alos its free bor den los no lateral lobe. No open pores visible below lower jaw. 
Shoulder-flap crenulated. anine on either side of the symphysis of the lower jaw, and on 
either side of the upper just Sena to vanes z the mandibles: a row of widely separated conical and pointed 
teeth along the sides of the lower jaw: and villiform teeth in the upper with an external row of conical and 
curved ones. ins—dorsal spines weak with filamentous terminations, they increase in length to about the fifth 
which equals 2/3 of the height of the body and is a third higher than the rays. Pectoral equals the height of 
the head. Ventral reaches about one-third of the distance to the anal. Second anal spines weak, 1/2 the height 
of the first ray, and 1/4 of that of the body: length of the base of the anal fin equals 1/3 of that of the soft 
dorsal. Caudal wedge-shaped or rounded. Scales—cycloid, and in very irregularrows. Lateral-line—becomes 
straight above the middle of the anal fin, Air-vessel—with about 54 lateral appendages on either side. Colowrs— 
evayish i in the upper part of the body, golden below : five or six rows of black spots along the body and caudal 
fin: the other fins stained with gray at their edges. 

Some fry, apparently of this species, which I captured in the Sunderbunds, March 1874, had the body 
gray, fins black except the tail which was white. 

Habitat—Seas of India to the Malay Archipelago, attaining at least 16 inches in length. It is very 
common in the sea and estuaries of Orissa and lower Bengal. 

2. Otolithus ruber. 

Johnius ruber, Bl. Schn. p. 75, t. xvii. 
Otolithus ruber, Cuy. and Val. v, p. 60, pl. 102 ; Swainson, Fishes, ii, p. 219; Cantor, Catal. p. 59; Jerdon, 

M. J. L. and Se. 1851, p. 181; Giinther, Catal. li, p. 309 ; ; Day, Fish. Malabar, p- 57; Bleeker, Mémoire Scién. 
1874, p. 11. 

Olas submaculatus, Blyth, J. A. S. of Beng. 1860, p. 141. 

B. vii, D. 10 | sstsx, P. 17, V. 1/5, A. 32, C..17, L. 1. 82284, L. tr. 7/17, Cesc. pyl. 4-5. 
Length of head 1/4 to 2/7, of caudal 1/6 to 2/13, height of body 1/4 to 51 in the total length. Byes— 

diameter 1/4 to 1/5 or even 1/6 of length of head, nearly 1 diameter from end of snout, and 13 apart. Greatest 
width of head equals 22 in its length, and. its height its length excluding the snout. Cleft of mouth rather 
oblique, the maxilla reaches to below the last third of the eye: nostrils opposite the upper third of the 
orbit. Preopercle scarcely denticulated: two opercular spines. Shoulder-flap entire. The distance between 
the eye and the upper jaw equals two-thirds of the diameter of the eye in extent. Teeth—on either side of the 
symphysis of the upper jaw a pair of large canines, and an inner villiform band, also an outer row of conically 
curved ones, occasionally even between the canines: in the lower jaw a central (sometimes a second) curved 
canine having a few villiform teeth behind it, and a later a row of distantly placed conical teeth. #ins —dorsal 
spines slender, the second and third equalling from 2 to 22 times in the height of the body, and from 1/2 to 2/3 
higher than the rays. Pectoral as long as the head excluding the snout. The ventral does not reach quite half 
way to the vent. First anal spine minute or wanting, the length of the second equals about 2/5 of that of the 
first ray, the length of the base of the anal fin about, 1/6 in “that of the soft dorsal. Caudal wedge-shaped. 
Scales—cycloid. Lateral-line—gradually curves to above the middle or end of the anal: the tubes arborescent 
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posteriorly. Azr-vessel—somewhat contracted at its first fourth and having about 34 branching processes on 
either side. Colowrs—brownish-red, shot with silvery and white, sometimes glossed with gold in the lower third 
of the body. First dorsal stained black at its edge, soft dorsal and anal with grayish outer margins: pectoral, 
ventral, and anal yellow. 

Having sent an air-vessel of this species to Mr. Broughton, the Government chemist, he observed that 
“it contains about 80 per cent of gelatine, isinglass containing about 90 per cent. It will set a jelly with about 
26 times its weight of water.” 

Habitat.—Seas of India to the Malay Archipelago, attaining 21 feet or more in length : itis the commonest 
form in the Indian seas, especially along the Coromandel coast. It is pretty good for the table. The ova appears 
to be deposited from about March to July. 

3. Otolithus argenteus, Plate XLV, fig. 3. 

(Kuhl. and v. Hass.) Cuv. and Val. v, p. 62; Richards. Ich. China, p. 225; Bleeker, Scien. p. 15, and 
Mémoire Sciénoides, 1874, p. 9; Cantor, Catal. p. 61; Gimther, Catal. 11, p. 310; Day, Fish. Malabar, p. 58; 
Kner, Novara Fisch. p. 135, t. vi, f. 4 (air-vessel.) 

Bu-ru, Sind.: Golaree, Tel. (at Gopalpore.) 

B. vii, D. 10 | ze2sq, P. 16, V. 1/5, A. 2, C. 17, L. 1. ea", L. tr. 7-8/21, Cee. pyl. 6. 

Length of head 3% to 44, of caudal 62 to 1/7, height of body 43 to 1/5 of the total length. Hyes— 
diameter 2/9 to 1/4 of length of head, 1 to 14 diameters from end of snout, and 14 apart. Greatest width of 
head equals from 1? to 1/2 its length: its height its length excluding the snout. Interorbital space almost flat. 
Cleft of mouth oblique: lower jaw the longer: the maxilla reaches to below the middle of the eye: the 
distance between the eye and the maxilla equals half a diameter of the orbit. Vertical limb of preopercle 
slightly serrated (in the young it is spinate) : its angle and lower edge crenulated : two opercular spines. Free 
edge of skin across snout entire having an open pore above the vertical from the canine teeth: no open glands 
on the lower jaw. Edge ofshoulder-flap serrated. Teeth—a viluform internal series in the upper jaw, two large 
pointed canines to the side of the symphysis. A single large central canine in the lower jaw and a lateral row 
of conical teeth : in some specimens there exists a few villiform teeth external to thisrow. Fins—dorsal spines 
increase in length to the third and fourth which equal half the height of the body, and are 1/3 higher than the 
rays. Pectoral as long as the head excluding the snout. Ventral reaches half way to the anal. Second anal 
spine weak, rather more (2%) than one-third the height of the first ray, and 3/4 of the diameter of the orbit: 
the base of the fin equals 1/5 of that of the soft dorsal. Caudal wedge-shaped. Scales—cycloid, except in the 

’ last half of the body in its lower half where they are more or less ctenoid, some over bases of caudal and anal 
fins. Lateral-line—tubes strongly arborescent posteriorly. Avr-vessel—with 25 lateral processes on either side. 
Colowrs—silvery, darkest along the back : four dark longitudinal bands along the sides, one being along the lower 
edge of the dorsal fin, a second at 1/5 the distance between it and the lateral-line, the two others on either side 
of the lateral-line. A darkish spot on the opercle. Pectoral, ventral, and anal orange, outer edge of dorsal 
rayish. _ 
pine Russell (Fish. Vizag. ii, p. 7, pl. 109) published the figure of what he termed a Sparus? Called by the 
natives Pottee kanasah, haying D. 10/3,, it he observed attained one foot two inches in length and its breadth was 
1/4 of its length. Cuv. and Val. (v, p. 64) named the species Otolithus versicolor, and Cantor (Catal. p. 63) 
considered that he recognised it in a species from Pinang which has D. 10 | 35, and has been called by Bleeker, 
Otolithus lateoides (Java, p. 98, Scien. p. 16, and Mém. Scién. 1874, p. 7.) 

Having searched very many times for this fish on the Coromandel coast and always without any result, 
it has appeared to me that it may represent O. argenteus, which is very common at Vizagapatam : but on the other 
hand there is Cantor’s specimen, and Bleeker’s species from the Malay Archipelago, and which may still be found 
in the Bay of Bengal. It has D. 10 | >25;, P. 17, V.1/5, A. 2, C. 17, L. 1. 399, L. tr. 11/. Length of head 
1/5, sa of body 5 to 54 in the total lergth. Wyes—diameter 43 to 1/6 in the length of head, and 1 to 
14 apart, &e. 
gre Habitat.—The O. argenteus inhabits the seas of India to the Malay Archipelago and China, attaining 

upwards of 24 feet in length. The specimen figured is 8 inches long, and from Orissa. i 
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Famiry, XITI—XIPHIDAM, Agass. 
Sword-fish. 

Branchiostegals seven: pseudobranchiw. Eyes lateral. Body compressed, the upper jaws (comprising 
ethmoid, vomer, and premaxillaries) produced into a long, sword-shaped process: cleft of mouth deep. 
Teeth absent or rudimentary. One or two dorsal fins, without any distinct spinous portion: ventrals when 
present, thoracic and rudimentary. Scales absent or in the form of rudimentary dermal productions. Air- 
vessel present. Pyloric appendages, when present, numerous. 

The sword-fishes are well known to occasionally attack vessels in the Indian Ocean. “The ship, Royal 
George of about 500 tons, experienced the dreadful hurricane in the Bay of Bengal. So furious was the tempest 
that in addition to the loss of the main and mizzen masts the bowsprit was found broken off just outside the head of 
the stern, its diameter was 23 inches: and on looking at the bottom, the snout or horn of an unicorn fish was 
discovered projecting beyond the surface about 6 inches. A similar fact was remarked and the perforated piece of 
wood presented to the A. S. of Bengal, as noticed in the Proceedings of December 26th, 1833.”* In the Indian 
Daily News (November, 1874), it is observed : ‘“‘ We have been shewn by the commander of the ship Cashmere 
a piece of the sword of a sword-fish which must have attacked the ship on her course from Bombay to Calcutta. 
Without any apparent cause the vessel began to make water, and all attempts to discover the cause were futile, 
until, after the removal of a large part of the cargo, the lightened ship rose in the water and the cause was 
discovered. The ship had been struck by a sword-fish, and the sword had pierced the copper and the timber of 
the ship, and penetrated some nine or ten inches beyond, breaking off by the copper, probably from the 
impossibility of withdrawing it. The sword not merely pierced the ship, but split the plank for a considerable 
distance on each side of the point of contact. The Cashmere is a new ship, and the timber perfectly sound.” 
See also a paper by Dr. J. E. Gray, (An. and Mag. 1871, viii, pp. 338, 339), “ On the injury inflicted on ships by 
the Broad-finned sword-fish of the Indian Ocean.” 

“The young of Xiphias, has a very long Belonc-like beak ; the supraorbital edge with conical prominences, 
no occipital spine, and with two short pomted teeth at the angle of the preopercle. The young of Histiophorus 
has the jaws comparatively shorter, the supraorbital edge very finely or not denticulated, a bony spine on each 
side of the occiput and at the angle of the preopercle.”—Giinther, Zool. Record, 1873, p. 110. 

Habitat—F rom the Mediterranean throughout the tropical seas. 

SYNOPSIS OF GENERA. 

1. Histiophorus. Ventral fins present. Seas between the tropics, also in the Mediterranean. 
2. Xiphias. Destitute of ventral fins. Notas yet been found in the seas of India. 

Genus, 1—Hist1opHorus, Lacép. 

Notistiwm, Herm.: Tetrapturus, (Rafin.) Cuv. and Val.: Zanclurus, Swains. 

Branchiostegals, seven : pseudobranchice. Body elongated. Upper jaw conical, much prolonged, and considerably 
longer than the lower. Minute teeth on the jaws and palatines: vomer edentulous. Two dorsal and two anal fins, 
the anterior of each of which is the longer: ventrals in the form of one, two, or even three rays. Scales absent, 
rudimentary dermal productions may be present. Air-vessel present. Pyloric appendages, when present, nwmerous. 

The height of the dorsal fin, in comparison with that of the body, appears to be much more considerable 
in the young than in the adult. 

SYNOPSIS OF SPECIES. 

1. Histiophorus gladius. D. 40-50/7, A. 10/7. Dorsal fin much higher than the body. Dorsal fin 
covered with brilliant blue spots. Tropical seas or their vicinity. z 

2. Histiophorus immaculatus. D. 47/7, A. 10-11/7. Dorsal fin much higher than the body. Gray, 
dorsal blackish. Red Sea, and seas of India. 

3. Histiophorus brevirostris. D. 35/7, A. 11/7. Dorsal fin not so high as the body. Gray, dorsal and 
pectoral tipped with black. Seas of India. 

1. Histiophorus gladius. 
Scomber gladius, Brouss. Mém. Acad. Se. 1786, p. 454, pl. x; Bloch, t. 3465. 
Xiphias velifer, Bl. Schn. p. 93. 
Istiophorus gladius, Lacép. iii, pp. 374, 375. 
Xiphias ensis, Lacép. ii, p. 296. 

* Proc. As. Soc. of Bengal, iv, p. 411. 
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Xiphias platypterus, Shaw, Zool. iv, p. 101. 
Histiophorus Indicus, Cuy. Reg. Anim. Ill. Poiss. pl. 53, f. 1; Cuv. and Val. viii, p. 293, pl. 229; Jerdon, 

M. J. L. and Se. 1851, p. 139. 
Histiophorus Americanus, Cuy. and Val. viii, p. 303; Guichen, Cuba, p. 105. 
Histiophorus gladivs, Giinther, Catal. ii, p. 513; Playfair, P. Z. 8. 1867, p. 856. 
Myl-meen, Tam. ‘ Peacock Fish.’ 

B. vii, D. 40-50/7, P. 15, V. 1-2, A. 10/7, ©. 17, Vert. 14/10. 
Length of entire head 1/4, height of body 1/7 to 1/8 of the total length. Hyes—a very abrupt ascent 

in the upper profile of the head. Snout produced and longer than the remainder of the head. Teeth—generic. 
Fins—dorsal fin commences on the nape and is much higher to twice as high as the body in its first portion, 
but becomes lower posteriorly, and considerably raised above its centre in young specimens. Pectoral equal 
to 1/6 or 1/7 of the total length. First anal commences under the last fourth of the first dorsal fin: the second, 
smaller, is below the second dorsal and similar to it. Scales—dermal productions lanceolate. Stomach 
elongated, intestines very short not exceeding the length of the fish. Avr-vessel—in the last third of the 
abdominal cavity, consisting of two distinct lateral portions, each of which are subdivided internally into 
numerous cayities. Cccal-wppendages—absent (Ehrenberg found them innumerable). Colowrs—body bluish- 
gray, becoming dull white underneath. Dorsal fin of a bright Prussian-blue with darker spots: other 
fins dusky. 

Fetras orice seas or their vicinity. I procured one 9 feet long at Madras, February 15, 1867, its 
stomach contained a full-sized Scomber kanagurta, two large Hemiramphi and numerous small fish. Common in 
the cold season off Madras, arriving about October and continuing until March. 

2. Histiophorus immaculatus. 

Riipp. Pree. Zool. Soe. iii, p. 116, Trans. Zool. Soc. ii, p. 71, pl. xv, and N. W. Fische, p. 42, t. xi, f. 3; 
Giinther, Catal. ii, p. 514. 

Yemungolah, Tamil. 

B. vii, D. 47/7, P. 16, V. 3, A. 10-11/7, C. 17. 

Length of head (including the snout) 1/3, height of body 1/10 of the total length. Hyes—diameter 
about 1/3 in the postorbital portion of the head. A very slight ascent from the snout to the base of the first 
dorsal fin. The maxilla reaches to below the hind edge of the orbit. Teeth—generic. Fins—length of base 
of dorsal fin about 1/3 of the total length, eleventh to the fifteenth dorsal ray the longest, and at least three 
times higher than the body : the last few rays are low and reach to the base of the second dorsal fin. Ventral 
elongated. Scales—dermal preductions lanceolate.  Lateral-line—at first makes a very strong curve, but 
becomes straight above the hind extremity of the pectoral fin. Colowrs—gray, dorsal and ventral blackish. 

Habitat—Red Sea, and seas of India. A specimen in the Madras Museum is 5 feet 9 inches in length. 

3. Histiophorus brevirostris, Plate XLVII, fig. 3. 

? Tetrapturus Indicus, Cuy. and Val. viii, p. 286. 
? Histiophorus brevirostris, Playfair, Fish. Zanz. pp. 53, 145. ¢. fig. 
? Histiophorus, Knox, Trans. New Zealand Inst. 1, 1870, pp. 13-16, pl. 1. 

B. vii, D. 35/7, P. 19, V. 2, A. 11/7, C. 17. 
Length of head (including the snout) 3/10, of caudal lobes 1/5, entire length of upper jaw (including 

the snout) 2/9, height of body 1/8 of the total length. Greatest width of head equals 1/2 its depth. Hyes— 
diameter 1/3 in the postorbital portion of the head; a very slight ascent from the snout to the base of the first 
dorsal fin. Snout produced, its length, beyond the anterior extremity of the lower jaw, rather above 1/3 of that 
of the head. The maxilla reaches to rather behind the hind edge of the orbit. Teeth—generic. Fins—first 
dorsal highest anteriorly where it nearly equals that of the body, the posterior rays from about the fifth are not 
quite 1/3 of the height of the anterior: second dorsal with its last ray prolonged. Pectoral as long as the 
head behind the front nostril. Ventral reaches above 1/2 way to the anal and equals about 1/6 of the entire length 
of the fish. First anal fin commences under about the 25th dorsal ray, it is highest anteriorly where it equals 
4/5 of that of the body above it, its lower edge is very concave: second anal below but rather shorter than the 
second dorsal, its last ray prolonged. Caudal deeply forked. Scales—dermal productions lanceolate. Lateral- 
line—forms rather a strong curve to above the middle of the pectoral fin where it becomes straight: two keels 
on either side of the free portion of the tail, the superior being more developed than the inferior one. Colours— 
grayish superiorly, becoming dull beneath, tip of first dorsal and end of pectoral edged with black. 

Habitat? Hast coast of Africa, seas of India, perhaps New Zealand, the largest specimen I saw in the 
Madras Museum was 4 feet 4 inches in length. I haye to thank Dr. Bidie for procuring me the interesting 
specimen from which the figure has been made, it also was taken at Madras and is a little over 4 feet in length. 

H. brevirostris, Playfair, is stated to have D. 38/7, A. 12/7, and the last portion of the dorsal and the 
ventral fins are shown as much lower, the second dorsal and both anals rather higher than in the specimen 
described above ; still it must not be overlooked that his fish was a more adult specimen (being 10 feet 4 inches 
in length), and in such the posterior portion of the first dorsal has a tendency to decrease in height with age. 
It is closely allied to Zetrapterus Lessonii, Canest. Arch. Zool. 1861, i, p. 259, pl. 7, from the Mediterranean. 
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Famity, XIV—TRICHIURID®, Gunther. 
Trichiurine, Swainson. 

Branchiostegals seven to eight: pseudobranchiz. Body elongated and compressed. Gill openings 
wide. Hyes lateral. Cleft of mouth deep. Teeth in jaws or palate, several being strong and conical. Dorsal 
and anal fins many rayed: there may he finlets behind the dorsal or anal fins: ventrals, when present, 
thoracic, but sometimes they are rudimentary: caudal absent or present. Scales when present rudimentary. 
No prominent papilla behind the vent. Air-vessel present. Pyloric appendages few or many. 

Uses.—These fishes are held in various estimation in different places. In Beloochistan and where salt is 
cheap no one will touch them, but along the coasts of India where the salt tax has ruined the fish curers’ trade, 
they are more esteemed, mostly because being thin or ribbon-shaped they can be dried without salting. Russell 
observed that in his time they were esteemed by the European soldiers. Jerdon states that “they afford very 
delicate eating when fresh though never brought to the table of Huropeans.”’ 

Geographical distribution—Tropical seas and extending into more temperate regions. 
Cantor observes that neither Trichiurus hawnela nor T. savala are “ electrical, but both give at certain 

seasons, like many other fishes, a vivid phosphorescent light.” 

SYNOPSIS OF INDIVIDUAL GENUS. 

Genus, 1—Tricuturvs,* Linn. 

Enchelyopus, Klein: Lepturus (Art.) Gill, and Luplewrogrammus, Gill. 

Branchiostegals seven: pseudobranchie. Body very elongate, strongly compressed, ribbon-shaped, tapering to 
a finless point at the tail. Cleft of mouth deep. Teeth in jaw and palatines, those in the premaxillaries being arched 
and very strong, whilst the lateral ones are lancet-shaped. A single long dorsal jin extending the whole length of the 
back: ventrals, when present, in the form of a pair of scales: anal spines minute, sometimes concealed beneath the 
skin. Scales absent. Air-vessel present. Pyloric appendages numerous. 

SYNOPSIS OF SPECIES. 

1. Trichiwrus muticus, D. 140-150. Ventral fins in the form of. two rudimentary scales. Silvery. 
2. Trichiwrus hawnela, D..127-133. Anal fin in the form of minute spines. Hyes from 13 to 23 diameters 

from end of snout. Silvery, upper third of dorsal fin dark. Seas and estuaries of India to China. 
3. Trichiurus savala, D. 112-120. Eyes 2% to 33 diameters from end of snout. Anal fin in the form of 

spines. Silvery. Seas and estuaries of India to China. 

1. Trichiurus muticus, Plate XLVII, fig. 5. 

Gray, Zool. Misc. p. 10; Griffith, Cuv. Anim. King. Fishes, p. 349, pl. 6, f. 2; Giimther, Catal. ii, p. 348. 
? Trichiurus intermedius, Gray, l. c. p. 10; Richards. Ich. China, p. 268. 
? Trichiwrus medius, Griffith, 1. ¢. pl. 6, fig. 3. 

B. vii, D. 140-150, P. 11. 

Length of head 105 to 113, height of body 1/16 to 2/33 of the total length. Hyes—diameter 62 in 
length of head, 2 diameters from end of snout, and nearly 1 apart. The height of the head equals 1/2 its 
length. The lower jaw slightly produced beyond the upper: the maxilla reaches to below the middle of the 
eye: interorbital space with a keeled ridge along its centre. Teeth—about 20 sharp compressed ones laterally in 
the upper jaw, whilst anteriorly are two pairs of large, curved, and usually (but not invariably) slightly barbed 
fangs : there are two similar but much smaller ones above the symphysis of the lower jaw, and which are anterior 
to the snout when the mouth is closed; laterally there are about 15 or 16 teeth similar to those in the upper 
jaw but smaller. #%ins—the dorsal fin commences above the hind edge of the preopercle, its first rays are short, 
their length being about equal to one diameter of the orbit, the longest rays are only about equal to 1/2 the 
height of the body: the rudimentary ones have been enumerated in the numbers given above. Pectoral 1/3 as 
long as the head. Ventrals indicated by two small rounded scale-like productions on the lower surface of the 
abdomen, about 3/4 the length of the head posterior to the opercle. Anal spine almost or entirely concealed in 
the skin. Lateral-line—almost straight and a little below the middle of the body especially in the last part of 
its course. Colowrs—burnished silver, fins yellowish. 

Habitat.—Seas of India to China, it is very common in Orissa up to about 25 inches im length. The one 
figured is 205 inches long and from Orissa. 

* Nus-sah-rue, Mugh.: Sawaryi, Tel. 
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7 2. Trichiurus haumela. 

Clupea hawmela, Forsk. p. 72; Gmel. Linn. p. 1408. 
Trichiurus lepturus, Lacép. ii, pl. 7, fig. 1; Russell, Fish. Vizag. i, p. 30, Sawala, pl. 41; Ham. Buch. 

Fish. Ganges, pp. 31, 364. 
Trichiurus hawmela, Cuy. and Val. viii, p. 249; Riipp. N. W. Fische, p. 41; Swainson, Fishes, ii, p. 254; 

Cantor, Catal. p. 113; Bleeker, Mak. p. 41; Jerdon, M. J. L. and Sc. 1851, p. 139; Giinther, Catal. ii, p. 348 ; 
Day, Fishes of Malabar, p. 66; Kner, Novara Fische, p. 140; Klunz. Verh. z. b. Ges. Wien, 1871, p. 471. 

Trichiurus Malabaricus, Day, Fish. Malabar, p. 65, pl. v. 
Enchelyopus hawmela, Bleeker, Bintang. 1868, p. 4. 
Puttiah, Ooriah: Sawala, Tel.: Sona-ka-wahlah, Tam.: Pa-pa-dah, Andam. 

B. vil, D. 127-133, B14. 

Length of head from 2/13 to 1/8, height of body from 1/12 to 1/15 of the total length. Hye—diameter 
4$ to 62 in length of head, 13 to 2; diameters from the end of snout, and 3/4 of a diameter apart: its 
height is at least 1/2 of that of the head where it is situated. Lower jaw considerably the longer, the posterior 
extremity of the maxilla reaches to below the middle of the orbit. Dorsal profile, between the end of the snout and 
the eye, rather concave. Height of head equals 2/5 of its length. Teeth—upwards of 10 to 12 sharp compressed 
ones laterally in either side of upper jaw, usually increasing in size posteriorly, whilst anteriorly in the 
premaxillaries are two pairs of large curyed and barbed canines, there are two similar but smaller teeth above 
the, symphysis* of the lower jaw (and in advance of the end of the snout when the mouth is closed), most 
distinct in the adult, and 8 lateral ones also of less size than those in the upper jaw, and some of which are 
occasionally barbed. Teeth also in the palatines. Jins—the first few dorsal rays are of less height than those 
near the middle of the fin which about equal that of the body. Pectoral nearly or quite as long as the height 
of the head. Behind the anus the anal fin is seen in the form of short spines, often entirely concealed or else 
blunted at their external extremities: in one specimen I count 74, in another 80. Lateral-line—gradually 
descends until above the commencement of the anal fin, where it is in the lower third of the body. Colowrs— 
grayish along the back, becoming silvery on the sides and beneath : a dark mark along the edge of the preorbital. 
Fins of a pale yellow, the upper half of the dorsal dark, due to numerous fine black dots. 

Habitat.—Hast coast of Africa, seas and estuaries of India, and the Malay Archipelago to China, attaining 
at least 3 feet in length. It is extremely voracious, devouring its own species, as well as other kinds of fish and 
erustacea. It is much more common than 7. savala. 

8. Trichiurus savala, Plate XLVII, fic. 4. 

Cuy. and Val. viii, p. 251, pl. of; Cantor, Ann. and Mag. ix, p. 15, and Catal. p. 115; Bleeker, Makr. 
p. 41; Jerdon, M. J. L. and Se. 1851,'p. 1389; Gunther, Catal. ii, p. 347; Day, Fishes of Malabar, p. 67. 

Trichiurus armatus, Gray, Zool. Misc. p. 9, and Ill. Ind. Zool. pl. 93, f. 1; Richards. Ich. China, p. 268 ; 
Griffith, in Cuy. Anim. Kingdom, Fishes, p. 349, pl. 6, f. 1. 

Enhelyopus savala, Bleeker, Bintang. 1868, p. 14. 

B. vii, D. 112-120, P. 11. 
Length of head 73, height of body 1/16 of the total length. Hye—diameter 2/13 to 1/7 of length of 

head, 24 to 24 in the length of snout, and 1 apart: its height is about 1/3 of that of the head where it is 
situated. The height of the head equals 23 to 25 in its length. The lower jaw considerably prolonged beyond 
the upper: the maxilla reaches to below the middle of the eye. Interorbital space nearly flat: dorsal profile 
between upper surface of eyes and end of snout slightly concave. The distance from the eye to the upper jaw 
nearly equals the diameter of the orbit. Teeth—about 8 sharp and compressed ones laterally in the upper jaw, 
whilst anteriorly are two or three pairs of large, curved, and barbed fangs: there are two similar and rather 
smaller ones above the symphysis of the lower jaw, and which are anterior to the snout when the mouth is 
closed: laterally there are about 9 similar to those in the upper jaw but smaller. J'ims—the dorsal fin 
commences over the hind edge of the preopercle, its first rays are short, being about equal to 1 diameter of the 
orbit, the longest rays are about equal to the height of the body. Pectoral 4/11 of the length of the head. No 
rudiment of ventral fins. Anal in the form of about 76 to 82 free spines which may be concealed in the skin 
but are generally distinct, especially the first, which is twice as long as seen in 7. hawmela. Lateral-line—passes 
downwards to the lower third of the side. Colowrs—silvery, fins yellowish white. 

' _ Habitat.—Seas and estuaries of India, the Malay Archipelago, and China, attaining at least 16 inches in 
length. The specimen figured is 12 inches long, and from Bombay, it has 113 dorsal rays. 

* Ina specimen from Orissa, nearly 19 inches long, only one such tooth exists, it is however upwards of 1/2 the diameter of the 
eye in length and barbed posteriorly. 

bo 0 
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Famity, XV—ACANTHURIDZX, (pt.) Richards. 
Acanthurine, pt. Swains.: Acanthuroidei, Bleeker: Acronwride, Ginther. 

Branchiostegals from four to seven: pseudobranchia. Body oblong or elevated and compressed. Hyes 
of moderate size and lateral. Cleft of mouth very slight. Teeth in both jaws in a single compressed row, 
often lobate or serrated, and tapering incisors may be present. Palate edentulous. A single dorsal fin with 
fewer spines than rays: anal with two or three spines: ventrals thoracic. Scales minute. Lateral line 
complete and continuous. The side of the free portion of the tail usually armed with one or more bony 
plates or spines, these are small or absent in the immature, developing with age. Air-vessel present, 
forked posteriorly, Pyloric appendages few. 

SYNOPSIS OF GENERA. 

1. Acanthuwrus. An erectile spine on either side of the free portion of the tail: ventral usually with 
one spine and five rays. Scales small or even rudimentary. Red Sea, Hast coast of Africa, through the seas of 
India, and the tropics. 

2. Naseus. One to three non-erectile spines on either side of the free portion of the tail: ventral with 
one spine and three rays. Scales minute or rudimentary. From the Hast coast of Africa through the seas of 
India to Polynesia. 

Genus, 1—Acantuurvs,* (Forsk.) Bl. 

Opisotomus, Comm.:. Harpurus, Forster: Acronurus, Cuy. (young): Weris,t pt., Cuv. (? young): 
Ctenodon and Zabrasoma, Swains.: Scopas, Kner: Rhombotides, Bleeker. 

Branchiostegals five: pseudobranchie well developed. Body and head elevated and strongly compressed. 
Byes high wp. Teeth in a single row with lobate or serrated edges. A single dorsal fin with fewer spines than rays : 
anal with three spines: ventral usually with one spine and five rays. Scales small or minute, cycloid or ctenoid, 
sometimes spinate. A moveable spine exists in a groove on the side of the free portion of the tail, just below the 
lateral-line. Air-vessel large, posteriorly forked. Pyloric appendages few (5-7). 

The caudal fin generally becomes more lobed or emarginate in the adults than it isin the young. In 
some instances (see A hepatus, p. 206) the rays in the ventral fin are decreased in number and rather altered in 
character. 

The young of this genus have no scales, but the skin is vertically striated, sometimes with small rough 
points. In a specimen (Acanthurus melanwrus, Cuy. and Val.) from Malabar, 1} inches in length, the most 
-distinct appearance of scales is to be seen along the bases of the dorsal and anal fins. There are two parallel 
raised serrated ridges from the snout to opposite the nostril, whilst the anterior edge of the second spine of the 
dorsal fin is serrated. In a second specimen, although slightly smaller, little sharp points or rudimentary 
scales are to be seen, or appearing as if each ridge of the skin were ctenoid in places. In a specimen 2+ inches 
in length, the serrations adverted to have disappeared and rudimentary scales are visible all over the body. 

SYNOPSIS OF SPECIES. 

A. Broad teeth fixed in the jaws: 8 or 9 dorsal spines: 5 ventral rays. (Ihombotides.) 

1. Acanthwrus lineatus. D. 78>, A. 3. Upper two-thirds of body canary yellow, which, as well as 
25 1) 

the head, have 9 or 10 oblique blue bands. A semilunar blue band in the centre of the caudal. Seas of India 
to the Malay Archipelago. 

2. Acanthurus leucosternon. D. s52x5, A. 472x5- Blue, head dark brown, chest white as is also a ring 
round the lower part of the mouth. A black band along base and either side of caudal fin, a second in its last 
fourth. Hast coast of Africa, seas of India to the Malay Archipelago. 

3. Acanthurus aurolineatus. D. 38, A. 3%. Bluish, with about 12 horizontal yellow bands, dorsal and 
anal fins hkewise banded. Cor oaandel coast of India. 

4. Acanthurus triostegus. D. z3°x3, A. go’zz- Greenish, with a black ocular band, four more down the 
body and an interrupted one across une free [prousuoas of the tail. 

5. Acanthwrus Tennentii. D. 3°, A. ;. Brown, white hind edge to the caudal fin, and ? a dark ring on 
the shoulder. Ceylon. 

6. Acanthurus matoides. D. zs2s5, A. s3s5: Brown, sometimes with blue lines on the body and fins, 
and a white ring at the base of the caudal fin. Red Sea, seas of India to the Malay Archipelago and beyond. 

* Kohli-meen, Tam. 
t The Genus Keris, C.V. appears to consist of the young of Acanthwrus, or Naseus, or both. 
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7. Acanthurus mata. D. s32s7, A. zs°x=- Brown, with black fins. Red Sea, seas of India to the Malay 
Archipelago. 

8. Acanthurus Celebicus. D. 7825, A. 3;, L. 1. 80. Brown, fins dark. Madras, Malay Archipelago. 
9. Acanthurus melanwrus. D. z52yq, A. 2 Scales rudimentary or absent. Black band over occiput, 

another across free portion of the tail. Seas of India to the Malay Archipelago. 

B. Broad teeth fixed in the jaws: 8 or 9 dorsal spines: ventrals not fully developed. 

10. Acanthurus hepatus. D. zs°zp. V. 1/2, A. 335. Slatey gray, covered by a deep brown band in the 
upper half of its back, leaving an oval blotch of ground colour above the pectoral fin. Fins gray, spines and 
rays orange, caudal yellow. Seas of India to New Guinea. 

C. Setiform moveable teeth dilated at their extremities: 8 or 9 dorsal spines: 5 ventral rays. (Ctenodon.) 

11. Acanthwrus strigosus. D. 8x5, A. x27. Teeth setiform with dilated extremities. Body brown 
lineated with bluish lines, red spots on the head. Red Sea, Hast coast of Africa, seas of India to the Malay 
Archipelago and beyond. 

D. Broad teeth fixed in the jaws: 1 to 4 dorsal spines: 5 ventral rays. (Harpurus.) 

12. Acanthurus wanthurus. D. ze5z5, A. ao2xq- Scales rudimentary, rough. Blackish, caudal yellow. 
Red Sea, Hast coast of Africa and Ceylon. 

13. Acanthurus velifer. D. 7845, A. se2xx. Scales rudimentary. Dorsal and anal fins much elevated. 
Brown, banded with narrow blue lines. Red Sea, Hast coast of Africa to the Malay Archipelago and beyond. 

A. Broad teeth fixed in the jaws: 8 or 9 dorsal spines: 5 ventral rays. (Rhombotides.) 

1. Acanthurus lineatus. 

Cheetodon lineatus, Linn. Nat. Hist. i, p. 1246. 
Acanthurus lineatus, Bl. Schn. p. 214, t. xlix; Lacép. iv, pp. 547, 549; Cuv. and Val. x, p. 223; Bleeker, 

Sumatra, ii, p. 263; Gunther, Catal. 1, p. 8333; Kner, Novara Fische, p. 210. 
Ctenodon lineatus, Swainson, Fishes, 11, p. 256. 
Acanthurus vittatus, Benn. Fish. Ceylon, p. 2, pl. 1. 
Rhombotides lineatus, Bleeker, Arou, 1873, p. 3. 

1B VW ID ee IES TS, Wo Sy AG Ss Ob 

Length of head 5} to 55, of caudal 2/7, height of body 1/3 of the total length. Hyes—diameter 2/9 of 
length of hedd, 3 to 3} diameters from end of snout, and 13 apart. Profile from dorsal fin to snout obtuse. 
The maxilla reaches 1/3 of the distance to below the orbit. Teeth—six or seven lobate incisors on either side of 
the upper jaw. Jims—dorsal spines rather weak and a little shorter than the rays, interspinous membrane 
scarcely notched. Pectoral as long as or slightly longer than the head. Caudal lobed, the upper the longer. 
Scales—about eight rows between the lateral-line and the base of the last dorsal spine. Lancet-shaped spine 
with a posterior process. Least depth of the free portion of the tail equal to 1/2 the length of the head. 
Colowrs—head and upper two-thirds of body canary yellow, traversed by nine or ten more or less oblique blue 
bands going from the head to the back and caudal fin: lower third of body reddish-gray. Two or three blue 
bands pass down the summit of the head and the anterior edge of the eye towards the snout, whilst about 
seven more pass across the cheeks to the bands on the body. Other blue bands pass upwards and backwards 
from the hind edge of the eye to the bands on the body. Dorsal and anal fins dark with a gray margin. 
Pectoral having its upper ray blue, and just internal to it a white line ascending 1/2 way up the ray: an arched 
white band on lower half of pectoral fin on its inferior side. Ventral with its outer ray blue, its inner ones red. 
Caudal with a semilunar blue band in its centre and a blue posterior edge. Bennett observes of Ceylon examples 
that amongst six or seven specimens no two were alike in the arrangement of the blue and yellow streaks near 
the caudal fin. 

Habitat.—Seas of India to the Malay Archipelago: common at the Andamans in December and January 
up to 10 inches in length. Bennett says: “the Seweyah (Acanthurus lineatus) is an extremely scarce fish on 
the southern coast of Ceylon: inhabits rocky situations, and is not in request but for the gratification of the 
naturalist. It seldom exceeds 16 or 17 inches in length.” (p. 2.) 

2. Acanthurus leucosternon. 

Benn. Proc. Zool. Soc. 1832, p. 183; Bleeker, Batoe, iii, p. 237; Ginther, Catal. iti, p. 340. 
Acanthurus Delisianus, Cuy. and Val. x, p. 193; Guér. Icon. Poiss. pl. xxxv, fig. 2; Griffith, in Cuy. 

Anim. Kingdom, Fishes, pl. xxxiii, fig. 2. 

B. v, D. s525o, P. 16, V. 1/5, A. =7855, C. 17. 

Length of head 42, of caudal 51, height of body about 2/5 of the total length. Hyes—diameter 2/7 of 
length of head, 22 diameters from end of snout, and 11 apart. Profile from the upper edge of the eye to 
the snout rather concave. ‘'eeth—five truncated and lobate ones on either side of the upper jaw, and six in the 
lower. Fins—last dorsal spine as high as the rays, and equal to about 4/13 of the height of the body, the 
posterior extremity of the soft dorsal and anal fins rather angular. Pectoral as long as the head. Anal as 

2D 2 
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high as the soft dorsal: caudal emarginate. Scales—very small, rough and rudimentary on head and chest. 
Lancet-shaped spine with a posterior process. Least depth of free portion of the tail equals 3/7 of the length of 
the head. Colowrs—blue, head dark brown or black, chest white, asis also a ring on the lower part of the 
mouth, ascending to its angle. A broad bluish band passes down the shoulder to the axilla, which last has a 
triangular brown patch. A narrow crescentic black band across the base of the caudal, and continued along 
the upper and lower edges of the fin, a second wide one along the last fourth of the fin, and having a white 
outer border. Other fins stained gray at their edges. 

Habitat.—Kast coast of Africa, Mauritius, Ceylon, to the Malay Archipelago. The above description is 
taken from the type specimen sent by Dr. Sibbald to the British Museum. 

8. Acanthurus aurolineatus, Plate XLVII, fig. 3. 

B. v, D. %, P. 18, V. 1/5, A. %, C. 17. 
Length of head 42, of caudal 51, height of body 2/5 of the total length. Hyes—high up, diameter 1/3 of 

length of head, 14 diameters from end of snout, and 1 apart. Preopercle entire. Upper profile of head rather 
convex. eeth—on either side eight lobate ones in the upper, and eight or nine in the lower jaw. Hins—last 
dorsal spine 2/5 of the height of the body and of about the same length as the rays, last portion of the fin 
and of the anal rather angular, interspinous membrane very slightly emarginate. Pectoral about as long as 
the head ; third anal spine rather above half the length of the head. Caudal emarginate. Scales—on head 
minute, very small on the body, about twenty rows between the lateral-line and base of the last dorsal spine. 
Lancet-shaped spine with a posterior process. Least depth of the free portion of the tail equal to 1 diameter of 
the orbit. Colowrs—a general yellowish tinge, with yellow horizontal lines along the body about 1/2 the 
width of the ground colour, which is bluish. A narrow lightish band over the base of the caudal. Dorsal and 
anal fins bluish, with several longitudinal yellow bands as seen on the body. 

The specimen, figured life-size, is from the collection of Sir W. Hlliot, K.C.S.I., and was eaptured at 
Waltair some years since. 

Habitat—Coromandel coast of India. 

4. Acanthurus triostegus, Plate XLVITI, fig. 2. 

Cheetodon triostegus, Linn. Sys. i, p. 463. 
Acanthurus triostegus, Bl. Schn. p. 215; Cuv. and Val. x, p. 197; Swainson, Fishes, 1, p. 255; Bleeker, 

Bee p. 183; Jenyns, Voy. Beagle, Fishes, p. 75; Jerdon, M. J. L. and Sc. 1851, p. 188; Gunther, Catal. ii, 
p. 327. 

Cheetodon mootah, Russell, Fish. Vizag. i, p. 66, pl. 84. 
Harpurus fasciatus, Forst. Desc. Anim. ed. Licht. p. 216. 
Chetodon zebra, Lacép. iii, pl. 25, f. 3. 
Acanthurus zebra, Lacép. iv, p. 546, pl. vi, f. 3. 
Cheetodon conagga, Lacép. iv, p. 727. 
Acanthwrus hirudo, Benn. Fish. Ceylon, p. 11, pl. xi. 
Teuthis Australis, Gray in King’s Survey Australia, i, p. 435. 
Acanthurus subarmatus, Benn. Whaling Voy. ii, p. 278. 
Rhombotides triostegus, Bleeker, Solor, 1868, p. 2. 
Mootah, Tel. : Kara-pamoowah, Cing. 

TR. Dye EE Ve IY oh tye 
Length of head 32 to 1/4, of caudal 1/5, height of bedy 22 to 22 in the total length. Hyes—diameter 

2/7 of length of head, 2 to 21 diameters from end of snout, and 1 to 14 apart. Profile from above the orbit 
to the snout rather concave. Teeth—eight lobate incisors on either side of the upper jaw, and nine or ten on 
either side of the lower. Fins—dorsal spines moderately strong, the last 1/5 higher than the longest ray, and 
equal to 3% or 1/4 of the height of the body. Pectoral 4/5 as long as the head. Caudal lunated. Seales—- 
rudimentary and cycloid on the head, small and ctenoid on the body : about twenty rows between the lateral- 
line and the last dorsal spine. Lancet-shaped spine with a sharp posterior process. Least depth of free 
portion of the tail equal to about 1} diameters of the orbit. Colowrs—greenish, with a brownish tinge along 
the back. One vertical dark band along the snout, a second through the orbit, four down the body, and one 
over the base of the candal fin, the last bemg im the form of two rounded blotches, one above, the other below 
the lateral-line. Fins stained darkish. 

Habitat.—Seas of India, to the Malay Archipelago and beyond. The specimen figured is from the 
Andaman islands, where it is common. As Jerdon observes this species is rare at Madras. 

5. Acanthurus Tennentii. 
Giinther, Catal. iii, p. 337. 

B. v, D. =, P 17, V. 1/5, A. 8, C. 17. 

Length of head 2/9, of caudal 2/11, height of body 2/5 of the total length. Hyes—diameter 2/7 of 
length of head, 23 diameters from the end of snout. Nostrils 2/3 the length of the head from the end of 
the snout. YTeeth—eight lobate incisors on either side of the upper, and eight on either side of the lower jaw. 
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Fins—last dorsal spine nearly 1/3 the height of the body, and about equal to the rays: posterior extremity of the 
soft dorsal and anal rather angular. Pectoral as long as the head. Caudal emarginate. Scales—about fourteen 
rows between the lateral-line and the base of the last dorsal spine. A posterior process to the lancet-shaped 
spine. Colowrs—brown, caudal with a broad white posterior edge, having a dark base behind it. The skin in the 
British Museum has a dark ring on the shoulder, considered normal, but which appears very like an ink mark : 
the pectoral seems to have been tinged with yellow in its posterior half on the lower side. 

Habitat—An immature specimen from Ceylon in the British Museum. 

6. Acanthurus matoides. 

Chetodon nigrofuscus, Forsk. p. 64. 
? Cheetodon nigricans, Gmel. Linn. p. 1245. 
Acanthurus mgricans, Bl. Schn. p. 211 (pt.). 
? Acanthurus rast, Cuy. and Val. x, p. 203. 
Acanthurus matoides, Cuy. and Val. x, p. 204; Bleeker, Teuth. p. 12; Giinther, Catal. iii, p. 330; Day, 

Fish. Malabar, p. 126; ? Kner, Novara Fische, p. 210; Playfair, P. Z. Soc. 1867, p. 858; Klunz. Verh. z. b. Ges. 
Wien, 1871, p. 508. 

Acanthurus annularis, Cuy. and Val. x, p. 209 (with a whitish basal caudal band). 
Acanthurus nigrofuscus, Cuy. and Val. x, p. 214 (not Ginther, Catal.). 
Acanthurus zanthopterus, Cantor, Catal. p. 206, pl. iv. 
Rhombotides matoides, Bleeker, Sanger, 1868, p. 1. 

B. v, D. ss°s5, P. 17, V. 1/5, A. a58aq, C. 16, Vert. 9/13. 

Length of head 42 to 1/5, of caudal 44, height of body 22 in the total length. Hyes—diameter 35 
to 3% in the length of head, 24 diameters from end of snout, and 1 apart. Profile from snout to dorsal fin much 
elevated, and having a slight depression above the orbits. The distance from the anterior nostril to the front 
edge of the upper jaw equals about 2/3 of the length of the head: from the eye to the angle of the mouth 2/5 
to 3/5 of the length of the head. Opercle striated. Teeth—eight or nine lobate or serrated incisors on either 
side of the upper jaw, and the same in the lower. Fins—dorsal spines of moderate strength, the last not quite 
so high as the first few rays, and equal to nearly 1/3 the height of the body : the interspinous membrane scarcely 
emarginate: the posterior extremity of the fin and also of the anal angularly rounded : pectoral nearly as long 
as the head. Ventral pointed, 4/5 as long as the pectoral. Third anal spine equals 2 diameters of the orbit in 
length: rays not quite so long as those of the dorsal. Caudal emarginate: in the adult as upwards of a foot in 
length its outer rays become elongated causing the fin to be deeply lunated in its last half. Scales—rudi- 
mentary and cycloid on head and over shoulders, chest, and in a band along the base of the dorsal fin : 
ctenoid, and in irregular rows on the body, about 18 to 20 rows between the lateral-line and base of the last 
dorsal spine. Lancet-shaped spine with a posterior process. Free portion of the tail at its lowest part equal 
to 1/2 the length of the head. Colours—brown, sometimes with narrow light bands across the cheeks and alone 
the body ~ lips black : dorsal and anal fins with several longitudinal bands: caudal with a white band across its 
base, sometimes ‘the rest of the fin is light-coloured with a crescentic dark mark at its posterior extremity. 
Outer half of pectoral yellowish-green. 

Habitat—Red Sea, seas of India to the Malay Archipelago and beyond. It is reputed to attain to 
3 feet in length at Madras. The largest obtained by me was 223 inches long. It is said to be good eating but 
not brought to the tables of Europeans. 

7. Acanthurus mata, Plate XLVIII, fig. 1. 

Cheetodon nigrofuscus ?, Russell, i, p. 64, and Mata, pl. 82 (not C. nigrofuscus, Forsk.)- 
Acanthurus mata, Cuy. and Val. x, p. 202; Bleeker, Java, ii, p. 432. 
Acanthurus rasi, Jerdon, M. J. L. and Se. 1851, p. 138 (mot Cuy. and Val.). 
Acanthurus Bleekeri, Ginther, Catal. iii, p. 331; Klunz. Verh. z. b. Ges. Wien, 1871, p. 509. 
Koli, Tam. 

B. Vv; D. ae 257 12, 7, Wo 1/5, A. aes C. 16. 

Length of head 4%, of caudal 42, height of body 22 in the total length. Hyes—diameter 3? in length 
of head, 27 diameters from end of snout, and 1} apart. Profile from snout to dorsal fin nearly straight. The 
distance from the anterior nostril to the front edge of the upper jaw equals not quite 1/2 the length of the head, 
whilst it is about the same distance from the lower edge of the eye to the angle of the mouth. Opercle strongly 
striated, more strongly so and with a larger number of elevations than in A. matoides. Teeth—eight or nine 
incisors in the upper jaw serrated along 3/4 of their external edge, and the same in the lower. Fins—dorsal 
spines increase in length to the last which is nearly or as high as the anterior rays and equals 1/3 in that of the 
body : the interspinous membrane scarcely emarginate ; the posterior portion of the fin and also of the anal 
angularly rounded. - Pectoral as long as the head. Third anal spine equal to about 13 diameters of the orbit 
and the rays similar to those of the soft dorsal. Caudal emarginate, upper lobe the longer. Scales—rudimentary 
on head and over the nape, becoming ctenoid and in angular rows on the body, there appear to be about 150 to 
160 rows descending to the lateral-line: and about 16 or 18 rows between the lateral-line and base of the last 
dorsal spine. Lancet-shaped spine on the side of the free portion of the tail with a posterior process. Colowrs— 
blackish-brown: lips and fins black. 



206 ACANTHOPTERY GII. 

Variety (? A. Dussumiert, C. and V. x, p. 201) with numerous rather undulating narrow brown bands, 
the intermediate colour being bluish. Dorsal and anal fins with three or four longitudinal bands: a light band 
across the base of the caudal. 

A. mata, has been separated from A. matoides owing to the upper profile of its snout not being so convex, 
and to the distance of its nostril from the edge of the upper jaw equalling 1/2 (instead of 2/3) the length of 
the head. The affinities are so great that probably they might with justice be considered varieties. 

Habitat—Red Sea, seas of India to the Malay Archipelago. The specimen figured (7} inches in 
length) was taken at Madras, it is said to attain 18 inches in length. 

8. Acanthurus Celebicus. 

Bleeker, Celebes, iti, p. 761; Gimther, Catal. iii, p. 339; Kner, Novara Fische, p. 211. 
? Acanthurus fuscus, Steind. Verh. z. b. Ges. Wien, 1861, p. 176, t. v.; Gunther, Catal. iti, p, 339 

(? adult). 

B. v, D. 8:2;, P. 16, V. 1/5, A. 58, C. 16. 

Length of head 42, of caudal 33, height of body nearly 1/3 in the total length. Hyes—diameter about 
3% in the length of head. Profile of snout concave. eeth—about 16 lobate incisors in the upper and 20 in 
the lower jaw. Jins—last dorsal spine the longest: dorsal and anal rays of about the same height and equal to 
about 24 in that of the body, the posterior extremity of both fins obtusely rounded. Ventral and caudal lobes 
pointed. Scales—small, ctenoid, but much larger than in A. matoides or A. mata, there being about 80 rows. 
Colowrs—brownish, darkest about the head, lips black, a white rmg round the mouth. Dorsal, anal, and ventral 
fins blackish brown: outer half of pectoral yellowish. Caudal blackish, posteriorly yellowish. 

Habitat.—Malay Archipelago. Kner states that he received a single specimen from Madras. 

9, Acanthurus melanurus. 

Cuy. and Val. x, p. 240; Bleeker, Amb. and Ceram, p. 271. 
Acronowrus melanurus, Gimther, Catal. iii, p. 346. 

TB, 7 IDs Oe 1 RY NS Se ONG 
Length of head 2/7, of caudal 1/5, height of body 1/2 the total length or 2/3 of that of the oval portion. 

Hyes—diameter 2% in the length of head, 1 diameter from end of snout (see p. 202). #%ns—second dorsal spine 
- longest and strongest, being nearly equal to 1 diameter of the orbit. Caudal cut square or slightly emarginate. 

Scales—rudimentary or absent. Colowrs—brownish-white with a black band over the occiput and another over 
the free portion of the tail. From the whole of the space below the eye and opercle a silvery band passes 
downwards to the chest. One specimen has a dark mark on the shoulder. 

As the longest specimen I could obtain is only 1} inches in length 1t appears reasonable to believe that 
this may be the fry of some known form as A. matoides, of which I have small specimens, giving the following : 

1. Acanthwrus melanurus, 12 inches long: height of body 1/2 of the total length. 
2. Acanthurus melanurus, 1+ QL 
3. Acanthurus matoides, 2+ 5 5 x 22 i 3 
4, Acanthurus matoides, 2% : . 23 3 a 

In Cuy. and Val. this species is said to come from Pondicherry and to be obtained up to 2 inches in 
length. It is also found in the Malay Archipelago. 

Acanthurus melas, Cuy. and Val. x, p. 241, appears to be the same, but having the colours of A. matoides. 
Habitat.—Seas of India to the Malay Archipelago. 

” : ” ? 

B. Broad teeth fixed in the jaws: 8 or 9 dorsal spines: ventrals not fully developed. 

10. Acanthurus hepatus. 
Teuthis hepatus, Linn. Syst. Nat. i, p. 507; Gmel. Linn. i, p. 1362. 
Acanthurus hepatus, Bl. Schn. p. 211; Cuv. and Val. x, p. 183, pl. 288; Bleeker, Floris, p. 325; Giinther, 

Catal. iii, p. 341. 
Acanthurus theuthis, Lacép. iv, pp. 549, 553. 

B. v, D. z52s5, P. 15, V. 1/2, A. 335, C. 17. 

Length of head 2/9, of caudal 1/6, height of body 23 in the total length. Hyes—diameter 1/5 of length 
of head, 35 diameters from end of snout, and 2 apart. Upper profile of head rather convex. Preopercle 
entire. Teeth—six lobate incisors on either side of both the upper and lower jaws. F'ins—last dorsal spine 
higher than the first ray, beyond which the height of the rays gradually diminishes, the end of the fin being 
rather angular ; the interspinous membrane scarcely emarginate. Pectoral 4/5 the length of the head. Ventral 
spine strong, nearly 1/2 as long as the head, its inner ray also spinate at its commencement, but haying a 
bifurcated rayed extremity. Caudal emarginate, its outer rays being prolonged. Scales—the dermal productions 
are stellate and rough, about 12 rows exist between the lateral-line and the base of the last dorsal spine; none 
on the fins. Lancet-shaped spine on side of tail, without any exposed posterior process. Colowrs—slatey-gray 
along the back, becoming dashed with brownish-gray along the abdomen. A deep brown band ascends from 
the posterior-superior angle of the eye, and passing backwards gradually widens until below the fifth or sixth 
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dorsal spine it extends over the upper half of the back, leaving an oval spot of ground colour as long as the 
head, uncovered in the middle of the first part of its course. Just before reaching the lancet-shaped process 
it divides into two portions, which rapidly narrow, and pass along either side of the lobes of the tail. Dorsal 
spines orange-brown, the membrane light slate colour, having the upper edge of the fin stained with black. 
Pectoral blackish-gray, with a large yellow oval spot on its last fourth. Anal similar to dorsal. Caudal 
canary-yellow, which colour extends on to the free portion of the tail, as far as the lancet-shaped spine. 

Habitat.—Seas of India to New Guinea. 

C. Setiform moveable teeth, dilated at their extremities. (Ctenodon.) 

li. Acanthurus strigosus, Plate XLVII, fig. 2. 

Acanthurus strigosus, Bennett, Zool. Journal, Fasc. xiii, p. 41; Cuv. and Val. x, p: 243; Giinther, Catal. 
il, p. 842; Bleeker, Nat. Tyds. Ned. Ind. iv, p. 264, and vi, p. 102; Kner, Novara Fische, p. 211. 

Acanthurus ctenodon, Cuy. and Val. x, p. 241, pl. 289; Giinther, Catal. iii, p. 342; Bleeker, Solor, 1868, 
p. 2; Klunz. Verh. z. b. Ges. Wien, 1871, p. 509. 

B. v, Di =s8so, P: 17, V. 1/5, A. o58s7, C. 17, Li. 1. ca. 120. 

Length of head 42 to 43, of caudal 1/4 to 44, height of body 23 in the total length. Hyes—high up, 
diameter 1/4 of length of head, nearly 2+ diameters from end of snout, and 14 apart. Profile of snout very 
gibbous. Mouth compressed so as to become angular. eeth—setiform, moveable, having their outer third 
dilated and spoon-shaped, with three deep clefts causing them to appear to be laterally serrated: about twenty- 
one in the upper and twenty in the lower jaw. /%ins—last dorsal spine 1/5 shorter than the longest ray, and 
1/2 the length of the head; soft portions of the dorsal and anal fins rather angular posteriorly. Pectoral 
nearly as long as the head. Caudal deeply lunated. Scales—rounded, small and cycloid on the head, ctenoid 
on the body, about nine rows between the lateral-line and the base of the last dorsal spine. Lancet- 
shaped spine with a sharp posterior process. Free portion of the tail in its least depth equal to 23 in the 
length of the head. Colowrs—body horizontally lineated with narrow bluish lines on a yellow ground colour, 
the latter being somewhat the wider: numerous dull red spots about the head, more especially around 
the eyes. Dorsal and anal fins also lineated, and a light vertical band on the middle of the caudal. 

Although the typical specimens of A. strigosus have more teeth in the lower jaw (about 25 on either side) 
than in A. ctenodon, and one or two more rows of scales between the lateral-line and base of the last dorsal 
spine, whilst the horizontal bands are more distinct, they appear to be otherwise the same, and only varieties of 
one species. 

zs Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago, and beyond: the 
specimen figured was captured at the Andaman islands. 

D. Broad teeth fixed in the jaws, 1 to 4 dorsal spines: 5 ventral rays. (Harpurus.) 

12. Acanthurus xanthurus. 

Blyth, Fauna Ceylon, Appendix, p. 50; Giinther, Catal. iii, p. 343; Playfair, Fish. Zanzibar, p. 57, 
pl. viii, f. 4; Klunz. Verh. z. b. Ges. Wien, 1871, p. 504. 

Bev, OM ean) beans Viadlifon A oe. 7. 

Length of head 2/9, of pectoral 1/5, height of body 2/5 of the total length. Hyes—diameter 1/4 of 
head, 23 diameters from end of snout, and 11 apart. Teeth—in a single row, 10 lobate incisors on either side 
of the upper jaw. ims—last dorsal spine longest, almost equalling the length of the longest ray, and 2/5 of 
the height of body: dorsal rays nearly half as high as the body, the posterior end of it and of the anal rather 
angular ; third anal spine the longest and strongest: caudal slightly emarginate. Scales—on the head very 
rough, somewhat similar to what is seen in Balistes, those on the body are likewise rough, but in a less degree : 
some of these roughnesses are continued on to the rays of the dorsal and anal fins, and a few between the 
spines and rays of the former, but more at the base only of the anal fin. No posterior process to the lancet- 
shaped spine, but two or three elevations near its base. Colowrs—blackish, caudal canary-yellow, head and 
shoulders reticulated with gray: end of the pectoral stained with yellow. 

Habitat.—Red Sea, Hast coast of Africa, and Ceylon. Grows to at least 8 inches in length. 

13. Acanthurus velifer. 

Bloch, t. 427, f.1; Bl. Schn. p. 215; Lacép. iv, pp. 547, 553; Cuv. and Val. x, p. 251; Rupp. Atl. 
Fische, p. 58, t. xv, f. 2; Bleeker, Cocos, iv, p. 451, and Batoe, p. 315; Jerdon, M. J. L. and Se. 1851, p. 1388; 
Giinther, Catal. 1, p. 344; Klunz. Verh. z. b. Ges. Wien, 1871, p. 505. 

Zabrasomea velifer, Swainson, Fishes, ii, p. 256. 
Aconthurus hiippellii, Benn. Proc. Z. 8. 1835, p. 207; Bleeker, Batoe, p. 316; Gimther, Catal. iii, 

p. 345. 
Acanthurus Desjardinit, Bennett, 1. c. p. 127; Giinther, Catal. iii, p. 344. 
Acanthurus Blochii, Bennett, P. Z. S. 1835, p. 207. 

B. v, D. 345, P. 17, V. 1/5, A. sg5aq, C. 17, Vert. 9/13, Cec. pyl. 7. 

Length of head 1/4 to 43, of pectoral 1/4, of caudal 1/5, height of body from 1/2 to 1/3 of the 
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total length. Hyes—diameter 1/3 of length of head, 15 diameters from end of snout, and 1 apart. Profile over 
snout concave. ‘eeth—six lobate incisors on each side of the upper jaw. /ims—dorsal very elevated, fourth 
dorsal ray highest, and equal to from 1/2 to 1/3 of the length of the body: anal also elevated, but not so 
much so as the dorsal, it begins under ninth dorsal ray. Scales—rudimentary, ctenoid. Lateral-line—present. 
Colowrs—gyrayish, with nine vertical bands, having white edges, from the back to the abdomen. The 
ocular band passes through the eye and to the base of the ventral fin; the second band through the base of the 
pectoral to the anus. Head sometimes with white spots. Dorsal with four curved blue or white bands, six on 
the anal and four on the caudal. These bands being more or less continuations of those on the body but more 
vertically curved. Caudal usually spotted with white or a light colour. 

Jerdon observes of this species “‘ Gruwmbum, Tam. rare. I have only seen a dried skin procured by W. 
Elliot, Esq.” A specimen in the Calcutta Museum from the Andamans is 8% inches im length. One in the 
British Museum 16 long and 14 high. 

Col. Playfair (Fish. Zanzibar, p. 57) observes of A. Desjardinii, “ this may prove to be only the adult 
state of Acanthurus velifer, Bloch.” But as his two specimens of A. Desjardiniti=6} and 7 inches respectively, 
and the type in the British Museum only 5 inches, and these are the whole of those present, it is hardly a ten- 
able conclusion that they are the adult form, when an A. velifer, 16 inches long, exists in the collection. 

Habitat.—From the Red Sea and East coast of Africa, through the seas of India to New Guinea. 

Genus, 2—Nasgus, Commer. 

Monoceros, Bl. Schn.; Naso, Lacép.; Aspiswrus, (Lacép.) Riipp.; Avinwrus and Priodon, Cuy. and Val. ; 
? Keris, part Cuv. and Val.; Callicanthus, Swainson. 

Branchiostegals four or five: pseudobranchice well developed. Body rather elevated and compresssd. Hyes 
high up, anterior to which there is a bony prominence, frontal horn, or crest-like protuberance. Teeth in the jaws in 
a single row and sometimes having their edges serrated: palate edentulous. A single dorsal fin having few spines 
(4-6) and many rays. Anal with two spines, its rays similar to those of the dorsal. Ventral with one spine and 
three rays. Scales rudimentary in the form of roughnesses of the skin like shagreen. Free portion of the tail having 
from 1 to 3 keeled bony plates on either side in the adult, which are indistinct or even absent in young specimens. 
Air-vessel large, posteriorly forked. Pyloric appendages few (5-8). 

These fishes are said to have a very convoluted intestinal tract and to be herbivorous. They appear to 
be found in Ceylon and probably may be taken at the Andamans. 

Geographical distribution—Red Sea, East coast of Africa, seas of India to Polynesia. 

SYNOPSIS OF SPECIES. 

1. Nuseus tuberosus. D. 3885, A. g2z5. Teeth smooth. Anterior- surface of forehead prominent. 
Gray, dorsal and anal fins banded, pectoral and caudal edged with white. Mauritius and Ceylon to Polynesia. 

2. Naseus brevirostris. D. 37855, A- as255- ‘Teeth finely serrated. A horn from opposite lower portion 
of eye. Gray, with short transverse spots on the hind portion of the body. Caudal with a light edge. Seas 
of India to the Malay Archipelago and beyond. 

3. Naseus wncornis. D. 7385, A. zs2z5- Teeth smooth. Forehead with a long horn from opposite 
upper third of eye. Dorsal and anal fins with longitudinal bands: caudal yellowish. Red Sea, Hast coast of 
Africa, seas of India to Polynesia. 

1. Naseus tuberosus. 

Naso tuberosus, Lacép. iii, p. 111, t. vii, f. 3. 
Acanthurus nasus, Shaw, Zool. v, p. 376, pl. 51. 
Naseus tuber, Cuy. and Val. x, p. 290. 
Naseus tuberosus, Gunther, Catal. iii, p. 353. 

TE 7 IDs poe, I TUS) We BY IN Eo 118, 
Length of head 45 to 1/5, of caudal 53 to 1/6, height of body 1/3 to 3} in the total length. Hyes— 

diameter 33 to 1/5 of the length of head, 24 to 3} diameters from end of snout, and 1} to 14 apart. Anterior 
profile of the snout convex, forming a crest-like prominence in the adult. Teeth—rather compressed, pointed, 
and from 18 to 20 on either side of both jaws. Fins—in young specimens the dorsal spines appear to be 
comparatively longer than in adults: in one of the latter the length of the fourth spine equalled its distance from 
the base of the first. Pectoral equals 3/4 of the length of the head. Caudal emarginate, but subject to great 
variation, in some being almost truncated, whilst in others the outer rays are considerably produced. Free 
portion of the tail with two strong sharp lancet-shaped spines, one behind the other on either side in the adult. 
Colowrs—gray, becoming dull yellow along the abdomen and covered with small dark spots.. Dorsal and anal 
fins with a narrow dark base, external to which is a broad orange band, margined with black and externally 
edged with white. Pectoral and caudal edged with white. 

Habitat.—From the Mauritius and Ceylon to Polynesia. 
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2. Naseus brevirostris, Plate XLVIII, fig. 4. 

Cuv. and Val. x, p. 277, pl. 291; Bleeker, Celebes, iv, p. 165, and Celebes, viii, p. 306; Gtinther, Catal. 
iii, p. 849; Klunz. Verh. z. b. Ges. Wien, 1871, p. 71. 

Naseus Hoedtii, Bleeker, Amboina, iv, p. 339. 

B. v, D. s7sq, P. 16, V. 1/8, A. ae25q, C. 16. 

Length of head 44, of caudal 5% to one-sixth, height of body 23 in the total length. Hyes—diameter 3? in 
‘the length of head, 2} diameters from the end of snout, and 1} apart. Profile from the snout to above the orbits 
very abrupt, with a large horizontal horn in front of the eyes, varying in size with age. Teeth—small, about 
40 in either jaw, and finely serrated. /%ins—the height of the fifth dorsal spine equals its distance from the 
base of the first, the spines not quite so high as the rays. Anal rays not so high as those of the soft dorsal. 
Caudal emarginate. Free portion of the tail with two moderately strong spines on either side. Colowrs— 
grayish, with numerous short blue transverse spots or lines in the last-half of the body. Caudal with a light 
edge. 

Habitat—Seas of India to the Malay Archipelago and Polynesia. 

3. Naseus unicornis. 

Monoceros piscis et minor, Willughby, pp. 150, 216, t. O. 4. 
Cheetodon unicornis, Forsk. p. 63, and Icones, t. xxiii; Gmel. Linn. i, p. 1268. 
Monoceros rai et biaculeatus, Bl. Schn. pp. 180, 181, t. xl. 
Naso fronticornis, Lacép. 11, pp. 105, 106, t. vii, f. 2. 
Acanthurus unicornis, Shaw, Zool. iv, p. 374, pl. 50. 
Aspisurus unicornis, Riipp. Atl. Fische, p. 60. 
Naseus fronticornis (Comm.) Cuy. and Val. x, p. 259; Temm. and Schleg. Fauna Japon. Poiss. p. 129, 

t. lxix; Richards. Ich. China, p. 244; Bleeker, Batoe, iii, p. 238, and Waigou, 1868, p. 3; Cuyv. Rég. Anim. ll. 
Poiss. pl. 72, f. 2. 

ieee longicornis, Cuy. in Guér. Icon. Poiss. pl. 35, f.3; Griffith in Cuy. Anim. King. Fishes, pl. 33, f. 3. 
Naseus olivaceus, (Solander) Cuy. and Val. x, p. 288 (young). 
Harpurus monoceros, Forst. Desc. Anim. ed. Licht. p. 219. 
Acronurus Agyptius, Gronoy. ed. Gray, p. 191. 
Acronurus criniger, Gronoy. ed. Gray, p. 192. 
Naseus unicornis, Ginther, Catal. in, p. 348; Klunz. Verh..z. b. Ges. Wien, 1871, p. 72. 

B. iv, D. 72:85, P. 17, V. 1/3, A. sg2as, C. 16. 

Length of head 4+ to 43, of caudal 53, height of body 2? in the total length. Hyes—diameter one-fourth 
to 53 in the length of head, 37 to 4 diameters from the end of snout, and 13 apart. Forehead with a long horn- 
like production on a level with the middle or upper edge of the eye, and increasing in length with age: in one 
10 inches long it is 1/2 an inch, another at 14 inches it is 1 inch, whilst ina third a little over 20 inches it is 34. 
Teeth—rather compressed, pointed, with smooth edges, and about 15 on either side of both jaws. Fins—fifth 
dorsal spine equals its length from the base of the first spine and 1/4 higher than the rays. Pectoral 2/3 as 
long as the head. Anal rays not quite so high as those of the soft dorsal. Caudal slightly emarginate. Free 
portion of the tail with two strong lancet-shaped spines on either side. Colowrs—grayish superiorly, becoming 
a eae tower the abdomen: dorsal and anal fins with longitudinal orange stripes and a blue outer edge: 
tail yellowish. = 

: Habitat.—Red Sea, East coast of Africa, seas of India to Polynesia. 
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Famity, XVI—CARANGIDA, Gunther. 

Scomberoidet, pt., et Squamipinnes, pt., Cuv.: Scombriside, pt., Richardson. 

Branchiostegals usually seven, occasionally less: pseudobranchie as a rule present, but absent in 
Lichia and Trachynotus. Body oblong, elevated, or sub-cylindrical and compressed. Gill-openings wide. 
Eyes lateral. Infraorbital bones do not articulate with the preopercle. Dentition varied. The length of the 
base of the spinous portion of the dorsal fin is of less extent than that of the soft, and is sometimes formed 
by isolated spines: the spinous may be continuous with or distinct from the soft portion: the posterior 
portion both of the dorsal and anal sometimes consists of detached finlets: the soft dorsal and the anal of 
nearly equal extent. Anal spines, when present, may or may not be continuous with the soft portion. 
Ventrals, when present, thoracic, sometimes rudimentary. Scales usually small, unless absent. Lateral-line 
may be wholly, partially, or not at all armed with shield-like plates. Air-vessel present. Pyloric appendages 
usually in large numbers. Vertebre 10/14 (Naucrates 10/16). 

SYNOPSIS OF GENERA. 

1. Caranew. Lateral-line wholly or only partially formed of plate-like scales, each of which is armed with 
a lateral spinate keel. 

2. Micropteryx. Lateral-line smooth: abdomen trenchant. 
3. Seriola. Lateral-line smooth: abdomen rounded. 
4. Seriolichthys. Uateral-line smooth: a finlet behind the dorsal and anal fins. 
5. Nauerates. Lateral-line smooth: dorsal fin reduced to a few spines: no finlets: pre-anal spines in 

the young. A keel on either side of the tail. 
6. Chorinemus. First dorsal formed of isolated spines: posterior rays of dorsal and anal fins in the form 

of finlets: dermal productions usually lanceolate. 
?. Trachynotus. Yirst dorsal formed of isolated spines: no finlets behind dorsal and anal fins. Scales 

rounded. 
8. Psettus. No pre-anal spines: ventrals rudimentary: no finlets: vertical fins scaled. 
9. Plataw. No pre-anal spines: ventrals well developed: no finlets: vertical fins scaled. 
10. Psenes. No pre-anal spines: two separate dorsal fins: no finlets behind dorsal or anal fins. 
11. Equula. No pre-anal spines. Mouth very protractile. Teeth small and of equal size. Scales 

cycloid. 
12. Gazza. No pre-anal spines. Mouth very protractile. Canine-like teeth in the jaws. Lower edge 

of preopercle serrated. 
13. Lactarius. No pre-anal spines. One or two pairs of canines. Lower edge of preopercle entire. 

Genus, 1—Caranx, Lacép. 

Trachwrus, Olistus, Blepharis, Gallichthys, Scyris, et Hynnis, Cuv. and Val. :* Megalaspis, Decapterus, Selar, 
Carangichthys, Carangoides, Leioglossus, Uraspis, Selaroides, Gnathanodon, and Hemicaranx, Bleeker : Carangus 
(C. and V.) Girard : Trachwrops, Carangops, and Paratractus, Gill. 

Branchiostegals seven: pseudobranchice. Body oblong, sub-cylindrical, and more or less compressed. Hyes 
lateral. Dentition feeble. Two dorsal fins: the first continuous, having about eight weak spines, which are sometimes 
rudimentary, at its base anteriorly is a recumbent spine directed forwards : the second dorsal longer than the first and 
similar to the anal: sometimes the last rays of both these fins wholly or only senv-detached : two pre-anal spines 
(which may be rudimentary) they are separated by an interspace from the rays. Scales numute. Lateral-line with 
an anterior curved portion, whilst the posterior is straight, having large plate-like scales, which are usually keeled and 
sometimes spinate. Air-vessel bifurcated posteriorly. Pyloric appendages in large numbers. 

ne * The following are the principal distinctions of the genera instituted by Cuv. and Val., which are included in Genus Caran 
of Lacépede. 

1. Trachwrus. Lateral-line entirely covered by plate-like, keeled scales. 
2. Caranx. Subdivided into (1) those with several finlets: (2) a single finlet: (3) no finlets, form but little elevated and profile 

nearly straight: (4) those having the skull elevated and compressed, and the dorsal profile forming the arc of a circle, or the Carangues : 
(5) the last group with the points of the dorsal and anal very prolonged, or Citulas. ee 

3. Olistus are Citulas with several of their dorsal and anal rays being unbranched and having filamentous terminations. ‘ 
4. Blepharis. Body as high as long, and a yery elevated profile. A rudimentary first dorsal fin. A portion of the anterior 

dorsal and anal rays filamentous. ; 
5. Gallichthys. Body less elevated. A rudimentary first dorsal fin. Anterior dorsal and anal rays prolonged into filaments. 

Ventrals very long. 
6. Scyris. Profile more like the last, with short ventrals. 
7. Hynnis, No first dorsal fin. No filamentous prolongation of the rays. Ventrals short. 
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The Genus Caranz contains so many species and varieties of forms that it is not surprising it has been 
numerously subdivided. If we examine those living in the Indian seas, we find the dentition modified in various 
wuys, each of which has been made to constitute a genus.* 

The forms of the fins have been employed as generic characters, as to whether the soft dorsal and anal 
have or have not finlets posteriorly, if several Megalaspis, if only one Decapterus. Or the first dorsal, present 
in the young, may disappear with age, as in Blepharis, Scyris, and Gallichthys. Or some of the dorsal and anal 
rays may be elongated, as Olistus, &c. 

The preopercle may be serrated or entire, but certainly in one species (C. oblongus) that bone is serrated 
in the young, but not distinctly so in the adult, and consequently Genus Carangichthys cannot be valid. 

The scales of the lateral-line also have given generic characters, thus if the keeled scales exist along its 
whole extent, the term Trachwrus has been used. In some the body is almost scaleless, C. ciliwrus and C. gallus : 
iu others though the body is scaled the chest may be scaled or scaleless. The latter again may be subdivided 
into, first, those in which this scaleless portion extends as high up the breast as the base of the pectoral fins, and 
appears to continue so through life as in C. gymmnostethoides, 0. Malabaricus, 0. nigrescens, C. atropus, and C. 
armatus; or, secondly, such species wherein the chest is equally scaleless in the immature, but a portion of this 
space becomes partially scaled in the adult, as O. carangus and OC. oblonqus. 

The eyes in some have a well developed adipose eyelid on both sides, or only on one: or adipose lids 
may be minute or entirely absent. 

I propose subdividing the Genus Caranz into (1) those species which have the palate toothed, and 
(2) such as have it toothless. 

SYNOPSIS OF SPECIES. | 

A. Teeth on the palate. 

a. Several finlets behind dorsal and anal fins. 

1. Carana Rottleri, D. 6-8 | 544+ vili-x, A. 2 | 345+ vii-vili, L. 1, 55.4 A dark opercular spot. Red Sea, 
seas of India, Malay Archipelago, and beyond. 

b. A single finlet behind dorsal and anal fins. 

2. Carane kurra, D. 8 | aytzo +i, A. 2 | aste7 +i, L. 1. 33. A dark opercular spot. Red Sea, seas of 
India to the Malay Archipelago. 

c. No finlets, outer row of premazillary teeth distinctly enlarged: a single row in lower jaw, with often 
two or four canines. 

3. Caran melampygus, D. 8 | y2eq, A. 2 | aa, L. 1. 34-36. Height of body 2/7 of total length. Eye 
with a broad posterior adipose lid. Second dorsal anteriorly 2/3 the height of the body. Liateral-line arches 
to below seventh dorsal ray. Chest scaled. A small black opercular spot. Seas of India to the Malay Archi- 
pelago. 

4. Carane jarra, D. 8 | py, A. 2 | 35, L. 1. 33-36. Height of body 33 in the total length. Eye witha 
broad posterior adipose lid. Second dorsal anteriorly 3/5 the height of the body. Lateral-line forms an undu- 
lating curve to below seventh dorsal ray. Scaleless below the ventral fin. No opercular spot. Seas of India 
to the Malay Archipelago. 

5. Carane carangus, D. 8 | sptaz, A. 2 | ays, L. 1. 33-37. Height of body 1/3 of the total length. 
Eye with a narrow posterior adipose lid. Second dorsal anteriorly about 1/2 as high as the body. -Lateral-line 
curves to below sixth dorsal ray. Scaleless before the ventral fin and sometimes as high laterally as the base of 
the pectoral. No opercular spot. Seas of India to the Malay Archipelago and beyond. 

* The following Genera have been proposed by Bleeker in his Ich. of Amboina, p. 408, and Fish, Madag. 

A. Finlets present. 

Megalaspis. Teeth in lower jaw in many rows. Teeth on vomer, palate, and tongue. Dorsal and anal fins with several 
finlets posteriorly. 

Decapterus. Teeth in upper and lower jaws in a single row. Teeth on vomer, palate, and tongue. Dorsal and anal fins with 
a single finlet posteriorly. 

B. Finlets absent. 

Selar. A single row of teeth in both jaws. Teeth on vomer, palate, and tongue. 
Caran. Several rows of teeth in premaxillaries, the outer of which is enlarged. A single row in the lower jaw, with two or 

four canines anteriorly. ‘Teeth on yomer, palate, and tongue. 
Carangichthys.  Preopercle serrated. Several rows of teeth in both jaws, the outer being the larger, several of those 

anteriorly in the lower jaw canine-like. Teeth on vomer, palate, and tongue. 
Carangoides. Several rows of equal sized teeth in both jaws. ‘Teeth on vomer, palate, and tongue. 
Leioglossus. A single row of equal sized teeth in either jaw. Tecth on vomer and palatines, none on tongue. 
Uraspis. Two rows of teeth in either jaw. Vomer, palatines, and tongue edentulous. 
Selaroides. A single row of teeth on lower jaw and tongue. Premaxillaries, vomer, and palate edentulous. 
Gnathanodon. Tongue scabrous. Jaws, vomer, and palate edentulous. 
Hemicoranz. A single row of equal sized teeth in both jaws. Teeth on tongue. Vomer and palate edentulous. 

7 L. 1. or lateral-line in this genus only refers to the number of keeled scales along its course. 

28 2 
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6. Carane hippos, D. 7-8 | ata, A. 2 | giz, L. 1. 30-36. Height of body 1/8 to 3/10 of total length. 
Eye with a broad posterior adipose lid. Cleft of mouth commences anteriorly opposite the middle or lower 
third of eye. Second dorsal anteriorly 23 in the height of the body. Lateral-line curves to below the sixth 
dorsal ray. Chest scaled. A small dark spot on opercle at commencement of the lateral-line, upper angle of 
soft dorsal and tip of upper caudal lobe black. Red Sea, seas of India to the Malay Archipelago and beyond. 

7. Carane sansun, D. 8 | gag, A. 2 | aig, L. 1. 380-82. Height of body 1/3 of total length. Eye with 
a narrow posterior adipose lid. Cleft of mouth commences anteriorly below the level of the eye. Second dorsal 
anteriorly 21 in the height of the body. lLateral-line curves to below sixth dorsal ray. Chest scaled. No 
opercular spot. Red Sea, seas of India. 

d. No finlets, teeth in jaws in one or more rows, and of nearly equal size. 

8. Caranx gymmostethoides, D. 8 | sotgq, A. 2 | agtuy, L. 1. 22-25. Height of body 1/4 of total length. 
Hye with a narrow posterior adipose lid. Villiform teeth in the jaws. Second dorsal anteriorly 2/5 of the 
height of the body. Lateral-line curves to below 16th dorsal ray. Chest and breast as high as the pectoral 
scaleless. A dull opercular spot. Seas of India to the Malay Archipelago. 

9. Carane ferdau, D. 7-8 | spas, A. 2 | gy, L. 1.25. Height of body 33 to 4¢ in the total length. Hye 
with a narrow posterior adipose lid. Villiform teeth in the jaws. Second dorsal anteriorly 2/5 of the height of 
the body. Lateral-line curves to below the 13th dorsal ray. Chest in front of the ventral fin scaleless. No 
opercular spot. Red Sea and seas of India. 

10. Carane erumenophthalmus, D. 8 | ggtzg, A. 2.| stag, L. 1. 27-32. Height of body 43 to 43 in the 
total length. Eye with very broad anterior and posterior adipose lids. Teeth in a single row in both jaws. 
The arched portion of the lateral-line passes into the straight part below the tenth dorsal ray. Chest scaled. 
Usually no opercular spot. Red Sea, seas of India to the Malay Archipelago and beyond. 

11. Caranex boops, D. 8 | gas, A. 2 | aging, L. 1. 46. Height of body 1/4 of the total length. Hye 
with a broad posterior adipose lid. Teeth in a narrow band, or single row in both jaws. Lateral-line becomes 
straight below the sixth dorsal spine. Chest scaled. A small opercular spot. Andamans to the Malay 
Archipelago. 

12. Carana Djeddaba, D. 8 | zgtx5, A. 2 | xptes, U1. 46-53. Height of body 33 in the total length. 
Hye with a broad posterior adipose id. Teeth in a single row in both jaws. Lateral-line becomes straight 
below the first dorsal ray. Chest scaled. A well-marked opercular spot. Red Sea, seas of India to the Malay 
Archipelago and beyond. 

13. Carane afinis, D. 7-8 | pz, A. 2 | ate, L. 1. 42-47. Height of body 3$ to 4¢ in the total length. 
Hye with a broad anterior and posterior adipose lid. Teeth in a narrow band anteriorly, a single row posteriorly. 
Lateral-line becomes straight below the seventh dorsal ray. Chest scaled. A well-marked opercular spot. Red 
Sea, seas of India to the Malay Archipelago and beyond. 

14. Carama halla, D. 8 | gytzq, A. 2 | aotao, L. 1. 40-44. Height of body from 1/3 to 2/7 of the total 
length. Eye with a broad posterior adipose lid. Teeth in a single row in both jaws. Lateral-line becomes 
straight below the fifth dorsal ray. Chest scaled. A large opercular spot. Red Sea, seas of India to China. 

15. Carane ire, D. 8 | gytax, A. 2 | gytep, L. 1. 26-28. Height of body 3} to 1/4 of the total length. 
Eye with a narrow posterior adipose lid. Teeth anteriorly in a villiform band in both jaws, in a single row 
laterally. Lateral-line becomes straight below the eighth dorsal ray. Chest scaled. No opercular spot. A 
black blotch at summit of soft dorsal fin. Seas of India to the Malay Archipelago. 

16. Carane compressus, D.8 | gp yz, A. 2 | agtap, L. 1.18. Height of body 31 to 35 in total length. 
Eye without adipose lids. Teeth in both jaws in villiform bands. Lateral-line becomes straight below the 
twelfth dorsal ray. Chest scaled. A small opercular spot. Red Sea, Andaman islands. 

17. Carane atropus, D. 8 | py, A. 2 | 2;, L. 1. 32-35. Height of body 2/5 of total length. Eye without 
adipose lids. ‘Teeth in two rows in either jaw. Second dorsal anteriorly 1/3 height of body. Lateral-line 
becomes straight below the fifth dorsal ray. Chest and breast scaleless. An opercular spot. Seas of India 
to the Malay Archipelago. 

18. Carane Malabaricus, D. 7-8 | gyteg, A. 2 | ata, L. 1.28. Height of body 23 in the total length. 
Eye without adipose lids. Teeth villiform in either jaw. Second dorsal fin anteriorly 2 in height of body. 
Lateral-line becomes straight below the thirteenth dorsal ray. Chest and breast scaleless. Red Sea, seas of 
India to the Malay Archipelago. 

19. Carana oblongus, D. 8| gr, A. 2) a345, L. 1. 34-40. Height of body 31 in the total length. 
Eye without adipose lids. Teeth in villiform bands in upper, a single row in the lower jaw. Second dorsal 
anteriorly 3/4 height of body. Lateral-line becomes straight below ninth dorsal ray. Chest scaleless. No 
opercular spot. 

20. Caranx nigrescens, D. 8} 35, A. 22;, L. 1. 23. Height of body 2/7 of the total length. Hye 
without adipose lids. Teeth in villiform rows in both jaws. Second dorsal anteriorly 1 in height of body. 
Lateral-line becomes straight below thirteenth dorsal ray. Breast and chest scaleless. An opercular spot. 
Andamans. F 

21. Carane armatus, D. 6-8 | so'xq, A. 2 | a4, L. 1. 20. Height of body 2/5 of the total length. 
Eye with a narrow posterior adipose lid. Teeth villiform in both jaws. Second dorsal anteriorly nearly as high 
as the body. Lateral-line becomes straight below the middle of the second dorsal. Breast and a portion of the 
chest scaleless. An opercular spot. Red Sea, seas of India to the Malay Archipelago. 
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22. Caranz gallus, D. 0-6 | 25, A. 0-2 | 35, L. 1. 8-10. Height of body from 1} to 1/3 of the total 
length. Height of preorbital 1} to 12 in diameter of orbit. Hye without adipose lids. Teeth villiform in the 
young, obtuse in adults. Anterior rays of second dorsal and anal filiform and prolonged. Lateral-line becomes 
straight below twelfth dorsal ray. Scaleless except along lateral-line. A small opercular spot in adults. Red 
Sea, seas of India to the Malay Archipelago. : 

23. Carane ciliaris, D. 6 | 35, A. 2| as, L. 1.15. Height of body 13 to 14 im the total length. Height 
of preorbital from 3/4 to 1 diameter of orbit. Hye without adipose lids. Teeth villiform in both jaws. Anterior 
rays of second dorsal and anal filiform and prolonged. Lateral-line becomes straight below tenth dorsal ray. 
“Scaleless except along the lateral-line. An opercular spot. From the Red Sea, through those of India. 

B. No teeth on the palate. 

24. Carana leptolepis, D. 8 | g2zq, A. 2 | Ay L. 1. 24-28. Height of body 33 to 4} in the total length. 
Eye with a broad posterior and narrow anterior adipose lid. Teeth in a single row in both jaws. Second dorsal 
anteriorly 2 in height of body. Lateral-line becomes straight below seventh dorsal ray. Chest scaled. Seas 
of India to the Malay Archipelago. 

25. Caranez nigripinnis, D. 7-8 | 5x5, A. 2 | gotez, L. 1. 55-60. Height of body 2/7 of the total length. 
Eyes with wide anterior and posterior adipose lids. Teeth in a single row in both jaws. Second dorsal 
anteriorly 1/3 height of body. Lateral-line becomes straight below fifth dorsal ray. Chest scaled. Seas 
of India. 

26. Caranz speciosus, D. 7-8 | zsts5, A. 2 | ae4xg, L. 1. 13-15. Height of body 3} in the total length. 
Eyes without adipose lids. Teeth absent. Second dorsal anteriorly 24 in height of body. Lateral-line becomes 
straight below eighth dorsal ray. Chest scaled. Red Sea, seas of India to the Malay Archipelago. 

A. Teeth on the palate. 

a. Several finlets behind dorsal and anal fins. 

1, Caranx Rottleri. 
Scomber Rotilert, Bloch, x, p. 40, t. 346; Bl. Schn. p. 25; Shaw, Zool. iv, p. 598. 
Scomber woragoo, Russell, Fish. Vizag. ii, p. 33, pl. 143. 
?Scomber quara, Lacép. ui, p. 604. 
Caranz Rotleri, Rixpp. Atl. p. 102, and N. W. Fische, pp. 48 and 52; Cuy. and Val. ix, p. 29; Richards. 

Ich. China, p. 273. 
Caranz Rottleri, Cantor, Catal. p. 124; Jerdon, M. J. L. and Sc. 1851, p. 186; Giimther, Catal. uu, 

p- 424; Day, Fishes of Malabar, p. 80; Kner, Novara Fische, p. 150; Klunz. Verh. z. b. Ges. Wien, 
1871, p. 453. 

reine Rottleri, Bleeker, Makr. p. 49. 
Sora parah, Tel.: Komara parah, Tam. 

B. vii, D. 6-8 | 547-4 vili-x, P. 21, V. 1/5, A. 2 | 4, + vil-vili, C. 18, L. 1. 55.* 

Length of head 43 to 54, of caudal 53, height of body 41 to 4% in the total length. Hye—with 
a broad anterior and posterior adipose lid, both covering a portion of the pupil: diameter of eyes from 33 
to 43 in the length of the head, 1 to 11 diameters from end of snout, and 1 apart. There is a very: gradual 
ascent from the snout to the first dorsal fin, and the dorsal and abdominal profiles are about equally convex. 
The greatest width of the head equals 4/7 of its length, and its height its length behind the front nosiril. 
Cleft of mouth very slightly oblique, commencing opposite the lower edge of the eye, lower jaw slightly the 
Jonger and the maxilla reaches to below the middle of the eye. The greatest depth of the preorbital equals 
about 1/2 the diameter of the orbit. eeth—villiform in the upper jaw, with an outer row of rather widely 
separated and slightly conical ones : in the lower jaw two or three rows above the symphysis and a single lateral 
one. In a triangular patch on the vomer, in a long elliptical band on the palatines, and a wide one along the 
tongue. ins—spines of first dorsal of moderate strength, the third to the fifth highest and equal to 2/5 of the 
height of the body: second dorsal highest anteriorly where it equals from 13 to about 1/2 the height of the 
body. Posteriorly it has from eight to ten detached rays. Pectoral falciform and longer than the head, 
reaching to about the 20th plate on the lateral-line. Ventral reaches rather above 1/2 way to the pre-anal 
spines. Anal similar in form to the second dorsal but rather lower and having from 7 to 8 free rays posterior to it. 
Caudal deeply forked. Scales—consist of about 78 rows, 55 of which are large plates. They are on the cheeks, 
upper edge of opercle, and top of head, there is only a narrow band in the central line in front of the ventral fin, 
otherwise the chest in front of it is scaleless: they also form a low sheath over the bases of the soft dorsal and 
anal fins. Lateral-line—at first makes a strong curve, the height of which equals half its length, it becomes 
straight below the middle of the first dorsal fin where wide plates commence, the highest equalling from 1/2 to 
2/5 of the height of the body, they are most strongly keeled over the free portion of the tail which is strongly 
depressed. Colowrs—back glossy-green, abdomen silvery tinged with yellow: a large black spot on the upper 
and posterior portion of the opercle. Fins yeilow, dorsal and anal tipped with black: upper half of pectoral 
darker than the lower. 

Ina young specimen 1,4, inches in length the angle and lower edge of the preopercle are crenulated, and 
crenulations are still visible in one 4 inches long. 

* L. 1. or lateral-line in this genus only refers to the number of keeled scales along its course. 
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Habitat—From the Red Sea and Hast coast of Africa, through the seas of India to the Malay Archipelago 
and beyond. It is said by fishermen to attain 5 feet in length. 

b. A single finlet behind dorsal and anal fins. 

2. Caranx kurra, Plate XLVIII, fig. 5. 
Scomber, Russell, Fish. Vizag. ii, p. 30, and Kwrra wodagawah, pl. 139. 
Carane Russellii, Ritpp. Atl. Fische, p. 99. 
Caranx kurra, Cuy. and Val. ix, p. 44; Jerdon, M. J. L. and Sc. 1851, p. 137 ; Giinther, Catal. ii, p. 427; 

Day, Fishes of Malabar, p. 81; Klunz. Verh. z. b. Ges. Wien, 1871, p. 453. 
Carana pseudopterygius, Bleeker, Makr. p. 50. 
? Carane kiliche, Cuv. and Val. ix, p. 43. 
Decapterus kurra, Bleeker, Makr. p. 50, and Nat. Tyds. Ned. Ind. 1851, p. 358. 

B. vii, D. 8 | sg2sq ti, P. 22, V. 1/5, A. 2 | se4e-+i, C. 17, L. 1. 33. 

Length of head 3% to 1/4, of pectoral 1/5, of caudal 1/6, height of body 1/5 to 2/11 of the total length. 
Eye—with a broad anterior and posterior adipose lid, each of which reaches nearly or quite to the pupil: 
diameter ef the eyes 1/4 of length of head, 1 diameter from end of snoutand also apart. Greatest width of the 
head equals 1/2, and its height 4/5 of its length. Lower jaw the longer, the cleft of the mouth commences 
opposite the middle of the orbit, the maxilla reaches to below the front edge of the eye. The greatest height 
of the preorbital equals 1/2 the diameter of the orbit, it has three or four well marked raised ridges radiating 
from its centre. Teeth—villiform in both jaws, becoming a single row laterally, in a triangular spot on the 
vomer, having a narrow row posteriorly in the median line, a row on either palatine, and in three rows along 
the middle of the tongue. Fins—spines of first dorsal weak, the third longest and equal to 3/5 of the height of 
the body : anterior portion of the second dorsal the highest where it equals 2/5 of that of the body, posteriorly 
it has a detached ray: anal similar to second dorsal. Ventral reaches nearly half way to the base of the anal. 
Caudal forked. Scales—on the upper surface of the head, cheeks, and opercles, also all over the body including 
the chest. A low sheath along the second dorsal and anal fins. Lateral-line—consisting of 88 scales, it 
continues nearly straight until opposite the end of the first dorsal where it gradually descends, and below the 
15th ray it goes direct to the centre of the tail. The keeled scales at first are moderately so, the broadest equals 
from 1/5 to 2/11 of the height of the body. Free portion of the tail as high at its base as it is long. Colowrs— _ 
bluish superiorly, becoming silvery below. A deep black spot on the upper margin of the opercle: upper 
surface of head minutely dotted with black. Fins yellow, darkest at their edges. 

Caranx kiliche, Cuvy. and Val. from Pondicherry, is probably this species: its fin rays are D. 8 | 2,+i1, 
A.2|3;+i,L.1. 30. The teeth are not referred to. Klunzinger observes that the type of 0. Russellii is not 
in the Senkenberg Museum. Amongst Sir Walter Elliot’s figures of Madras fishes is this species, termed 
Moonda kun kilehi, Tam. 

Habitat—From the Red Sea, throughout those of India to the Malay Archipelago. It is a small species, 
attaining 6 or 7 inches in length : it arrives in Madras about October. 

c. No finlets. Outer row of teeth in premazillaries distinctly enlarged: a single row in the lower jaw, often 
with 2 or 4 canines. 

8. Caranx melampygus, Plate L, fig. 3. 

Scomber, Russell, Fish. Vizag. ii, p. 34, and Kwroogoo parah, pl. 145. 
Carane melampygus, Cuy. and Val. ix, p. 116; Bleeker, Gilolo, p. 58; Jerdon, M. J. L. and Sc. 1851, 

p. 1387; Giinther, Catal. ii, p. 446. 
Carangus melampygus, Bleeker, Madagas. 1871, p. 99. 

B. vii, D. 8 | syas, P. 22, V. 1/5, A. 2 | -Pay, C. 19, L. 1. 34-36. 

Length of head from 4} to 43, of caudal 1/4 to 43, height’ of body 2/7 of the total length. Hye— 
with a broad posterior adipose lid, extending 2/3 of the distance across the iris, diameter of eyes 32 to 44 in 
length of head, 14 diameters from end of snout, and 1 apart. Dorsal profile rather more convex than that of 
the abdomen. The greatest width of the head equals about 1/2, and its height its entire length. Lower jaw 
slightly the longer. Cleft of mouth commences opposite the lower third of the eye, the maxilla reaches to below 
the middle of the orbit. The greatest width of the preorbital nearly equals one diameter of the eye. Teeth— 
in a villiform band in the premaxillaries having an outer row of conically enlarged ones, a single row in the 
lower jaw, also present on vomer, palatines,and tongue. F'inms—dorsal spmes of moderate strength, the third the 
highest and equal to 1/3 that of the body: soft dorsal haying its anterior rays elongated, and equal to 2/3 of 
the height of the body: anal similar to it but rather lower. Pectoral falciform and equal to 2/7 of the total 
length. Caudal deeply forked. Scales—on upper margin of head, cheeks, chest, and body : a low sheath along 
the bases of the soft dorsal and anal fins. Lateral-line—consists of 90 to 95 rows of scales, at first it slightly 
ascends, then curves to below the 6th or 8th dorsal ray, the height of the arch is not quite 1/4 of its length : 
it has keeled scales along most of its straight portion, the highest of which equals 1/8 or 1/9 of that of the 
body. Free portion of the tail half higher at its base than itis long. Colowrs—greenish gold along the back, 
becoming silvery along the abdomen: a small black spot on the opercle: dorsal and anal fins dark anteriorly. 



FAMILY, XVI—CARANGIDA. 215 

In one specimen about 13 inches in length, from the Andamans, there are small scattered black spots over 
the body. 

Habitat.—Seas of India to the Malay Archipelago and beyond. The largest specimen I haye seen is 
2 feet in length. The one figured (8 inches long) is from the Andamans. 

4, Caranx jarra. 
Scomber, Russell, Fish. Vizag. ii, p. 35, and Jarra-dandrée parrah, pl. 147. 
Caranx jarra, Cuv. and Val. ix, p. 109; Bleeker, Makr. p. 58; Jerdon, M. J. L. and Se. 1851, p. 157; 

Giinther, Catal. ii, p. 446. 

B, vu, D. 8 | a4, P. 21, V. 1/5, A. 2 | 3,, C. 18, L. 1. 33-36. 

Length of head 43, of caudal 43, height of body 33 in the total length. Hye—with a broad posterior 
adipose lid extending 2/3 of the distance across the iris, diameter of eye 43 in length of head, 15 diameters 
from end of snout, and rather above 1 apart. Dorsal profile a little more convex than that of the abdomen, 
the ascent from the snout to occiput rather abrupt. Greatest width of the head equals half, and its height 
almost equals its entire length. Cleft of the mouth commences opposite the lower edge of the eye, the jaws are 
of about the same length anteriorly, the maxilla reaches to below the middle of the orbit. The greatest height 
of the preorbital equals 1 diameter of the eye. 'eeth—villiform in the premaxillaries, with an external conically 
enlarged row: villiform in the lower jaw, on the vomer, palatines, and tongue. /ims—dorsal spines increase to 
the third which equals 23 in the height of the body: the first few rays of the second dorsal elevated, 
the highest being equal to 13 in that of the body. Pectoral falciform, its length equal to 3/10 of that of the 
total, Ventral reaches 1/2 way to the anal. Anal similar to soft dorsal, its first few rays 1/2 as high as the 
body. Caudal forked. Scales—cover the cheeks, upper portion of the opercles and behind the eyes, but none 
exist along the median longitudinal crest on the head, which is well developed. Present over the body, but 
absent from the chest in front of the base of the ventral fins. They forma distinct sheath to the bases of the soft 
dorsal and anal fins. Lateral-line—consisting of 90 scales, in its first half it forms a low, undulating arch, 
which terminates below the seventh dorsal ray, the height of the arch equals 2/9 of the length of its base. 
The keeled scales begin at the commencement of the straight portion of the lateral-line, becoming largest below 
the end of the second dorsal, where they equal 1/9 of the height of the body. Free portion of the tail 2/3 as 
high at its base as it is long. Colowrs—greenish above, becoming of a dull white on the sides and below. No 
opercular spot. 

This species is termed Korandilli parah, Tam., in Sir W. Hlliot’s collection of drawings of Indian Fishes. 
Habitat.—Seas of India to the Malay Archipelago, attaining at least a foot in length. 

5. Caranx carangus, Plate L, fig. 4. 

Scomber carangus, Bl. t. 340; Bl. Schn. p. 28. 
Scomber ekala parah, Russell, Fish. Vizag. ii, p. 35, pl. 146. 
Caranaz carangus, Cuy. and Val, ix, p. 91; Giimther, Catal. ii, p. 448; Kner, Novara Fische, p. 157: 

Steind. Ak. d. Wiss. 1869, p. 36. 
Caranz chrysos, Cuy. and Val. ix, p. 117. 
Carane ekala, Cuy. and Val. ix, p. 117; Bleeker, Makr. p. 59; Day, Fish. Malabar, p. 86. 
Caranz wanthopygus, Cuv. and Val. ix, p. 109. 
Trachurus cordyla, Gronoy. ed. Gray, p. 124. 

B. vu, D. 8 | sotea, P. 21, V. 1/5, A. 2 | a4p5, C. 19, L. 1. 33-37. 

Length of head 44, of caudal 44, height of body one-third in the total length. Hye—with a narrow posterior 
adipose lid, diameter 2/7 of length of head, 1 diameter from end of snout, and also apart. Dorsal profile rather 
more convex than that of the abdomen. Greatest width of head nearly equals 1/2 its length, and its height 
rather more than its length. Lower jaw slightly the longer, the cleft of the mouth commences opposite the 
lower 1/3 of the front edge of the eye, the maxilla extends to beneath the middle of the eye. Central longi- 
tudinal crest on the head well-developed. Greatest height of the preorbital equals 2/3 of the diameter of the 
eye. The lower edges of the sub- and inter- opercles more or less crenulated. eeth—villiform in the pre- 
maxillaries, with an outer enlarged and conical row: a single row in the lower jaw, some of which are larger 
than the others: in a triangular spot on the vomer, a band on the palatines, and also along the middle of the 
tongue. ims—dorsal spines of moderate strength, the third the longest, and equal to 1/3 of the height of the 
body, or 3/4 that of the anterior dorsal rays. Pectoral slightly longer than the head. Ventral does not reach 
1/2 way to the anal. Caudal rather deeply forked. Scales—a few round the eye on the hind portion of the 
opercle, on the body, in a patch in front of the ventral fins, but usually none anterior to the base of the pectoral 
or below its anterior half, the skin however is puckered and wrinkled into little pits, and occasionally the scales 
extend half-way to between the ventral and anal fins. Lateral-line—containmg 90 to 95 scales, the 
arched portion terminates rather abruptly below the third or fifth dorsal ray, the height of the arch equals 
3/10 of the length of its base, whilst that of its base equals 3/5 that of the straight portion. Keeled 
scales commence at the beginning of the straight portion, becoming well developed below the last third of the 
second dorsal, where they equal 1/8 to 1/9 of the height of the body. Free portion of the tail rather longer 
than high at its base. Colowrs—silvery along the back, golden on the sides and below. Four or fiye 



216 ACANTHOPTERYGII. 

broad vertical bands on the body in immature specimens. Fins golden, except the first dorsal, which is gray, 
the tip, and sometimes the entire upper edge of the second dorsal and end of the upper lobe of the caudal black. 
Usually no opercular spot in Indian specimens, and when present mostly small. 

Habitat.—Seas of India, Malay Archipelago to the Atlantic coasts of tropical America: the specimen 
figured (52 inches long) is from Madras where they attain a large size. 

6. Caranx hippos. 

Scomber hippos, Linn. Syst. Nat. i, p. 494; Bl. Schn. p. 28; Forster, Desc. Anim. ed. Licht. p. 199. 
Scomber Kleinii, Bl. t. 347, £2; Bl. Schn. p. 30. 
Scomber wotim parah, Russell, 1, p. 36, pl. 148. 
Carane sem, Cuv. and Val. ix, p. 105; Jerdon, M. J. L. and Sc. 1851, p. 187. 
Caranx Forsteri, Cuy. and Val. ix, p. 107; Cantor, Catal. p. 127; Bleeker, Makr. p. 57, and Nat. Tyds. 

Ned. Ind. 1852, iui, p. 164; Kner, Novara Fische, p. 158. 
Caranex sexfasciatus, Quoy and Gaim. Voy. Freye. p. 358, pl. 65, f. 4; Cuv. and Val. ix, p. 110 (young). 
Carane Peronii, Cuv. and Val. ix, p. 112. 
Caran Lessonii and Belengeri, Cuv. and Val. ix, pp. 113, 116. 
Carane hippos, Giinther, Catal. ii, p. 449; Day, Fishes of Malabar, p. 86; Klunz. Verh. z. b. Ges. Wien, 

1871, p. 465. 
Carangus hippos, Bleeker, Waigou, 1868, p. 3. 

TB, a, Dy 3 ee, BO, A TY, ND) ee, Ch Oy 10 1, BIOL S 
Length of head 1/4, of caudal 2/9, height of body 1/3 to 31* in the total length. Hye—with a posterior 

adipose lid reaching half way or two-thirds of the distance to the pupil, diameter 3/11 of length of head, 
1 diameter from end of snout, and also apart. Dorsal and abdominal profiles about equally convex and forming 
a gradual slope. Greatest width of head equals 1/2 its length, and its height equals nearly its length. Lower 
jaw slightly the longer, the cleft of the mouth commences opposite the middle or lower third of the front edge 
of the eye, the maxilla reaches to below the last third of the orbit. Greatest height of preorbital equals 1/2 the 
diameter of the eye. eeth—villiform, with an outer enlarged row in the premaxillaries: in a single row 
in the lower jaw, amongst which occasionally are a few larger ones, a pair of well-marked canines above the 
symphysis: in a triangular patch on the vomer, in a band on the palatines, also along the tongue. Fins— 
the third dorsal spine the longest and equal from 1/3 to 3} in the height of the body: the anterior dorsal 
rays equal to 2+ in the height of the body. Pectoral 1/5 longer than the head. Anal similar to, but lower than, 
the second dorsal. Caudal deeply forked. Scales—on cheeks, body, and chest. Lateral-line—consisting of 
80 scales, forms an arch, 1/3 as high as long, ending below the sixth dorsal ray, the length of the arch 
equalling 2/3 of that of the straight portion: keeled plates extend the whole distance along the horizontal 
portion of the lateral-line, the largest being below the last portion of the second dorsal fin, and equal 1/10 of the 
height of the body. Colowrs—body golden, haying a tinge of gray along the back. A small black spot on the 
opercle just before the commencement of the lateral-lme. Fins yellow, summit of second dorsal and point of 
the upper caudal lobe deep black, sometimes the whole of the posterior border of the caudal fin is black edged. 
Eyes, bright orange. Usually a dark spot behind the base of the pectoral fin. The young are golden, with four 
or five broad vertical bands on the body. 

Carane Heberi, Benn. Fish. Ceylon (p. 26, pl. xxvi.) is probably this species: if so the mouth is shown 
too low down. j 

Habitat.—Seas of India to the Malay Archipelago, China, and beyond. It attains a large size, as 3 feet 
or more in length. When captured it grunts like a young pig, and this is repeated whenever it is 
moved, so long as vitality remains. 

7. Caranx sansun, Plate L, fig. 5. 

Scomber sansun, Forsk. p. 56. 
Scomber gundi-parah, Russell, u, p. 83, and pl. 144. 
Caranz sansun, Riipp. Atl. Fische, p. 101, and N. W. Fische, p. 48, t. xiii, f. 3; Giinther, Catal. u, 

p. 447; Klunz. Verh. z. b. Ges. Wien, 1871, p. 446. 
Carangus sansun, Bleeker, Fauna de Madag. 1874, p. 99. 

B. vii, D. 8 | s32xs, P. 20, V. 1/5, A. 2 | a5, C. 19, L. 1. 30-32. 

Length of head 1/4, of caudal 1/4 to 2/9, height of body 1/3 of the total length. Hye—with a narrow 
posterior adipose lid, diameter 3$ in the length of head, 1 to 11 diameters from end of snout, and 1 apart. 
Dorsal profile more convex than that of the abdomen, the profile of the anterior surface of the head somewhat 
obtuse. The greatest width of the head equals 4/9 of its length, and its height its entire length. Lower jaw 
a little the longer, the cleft of the mouth commences below the level of the orbit, the maxilla reaches to below 
the last third of the eye. Greatest depth of preorbital equals 3/4 in the young to 14 in the adult diameters of 
the eye. Teeth—villiform, with an outer row of enlarged but irregularly sized ones in the premaxillaries, in a 
single row of irregularly sized ones in the lower jaw, some being much larger than the others, and a pair of minute 
canines at the symphysis: in a triangular spot on the vomer, in a band on the palatines and in a narrow patch 

* In a specimen 1,°; inches long, the height of the body equals 2/5 of the total length. 
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along the middle of the tongue. Jins—third dorsal spine the highest, equalling 1/3 of that of the body and 
2/3 as high as the commencement of the second dorsal. Pectoral 1/4 longer than the head. Ventral reaches 
nearly 1/2 way to the anal. Caudal deeply forked. Scales—on body, chest, and cheeks. Lateral-line—consist- 
ing of ninety-five scales, its arched portion ending below the sixth dorsal ray, the height of the arch being 
equal to 1/4 of its length, and its length equal to 1+ or 1} in the straight portion. Keeled scales commence 
about the third scale of the horizontal portion, becoming well developed beneath the last part of the soft dorsal, 
where their height equals 1/8 to 1/9 of that of the body. Free portion of the tail longer than high at its base. 
Colouwrs—silvery along the back, becoming golden below, all the fins yellow, first dorsal grayish. No 
opercular spot. 

Habitat.—Red Sea, seas of India. The specimen figured (62 inches long) is from Madras. Russell’s 
specimen was | foot long, and he says that it is a dry, insipid fish. 

d. No finlets. Teeth in janvs in one or more rows of nearly equal size. 

8. Caranx gymunostethoides, Plate XLVIII, fig. 6. 

? Carana gymnostethus, Cuv. and Val. ix, p. 73. 
Carangoides gymnostethoides, Bleeker, Makr. p. 365. 
Caranz gymnostethoides, Giinther, Catal. ii, p. 431; Kner, Novara Fische, p. 153. 

B. vii, D. 8 | sotez, P. 21, V. 1/5, A. 2 | aste7, C. 17, L. 1. 22-25. 

Length of head 1/4, of caudal 2/9, height of body 1/4 of the total length. Hye—with a narrow posterior 
adipose lid, diameter 5; in length of head, 2 diameters from end of snout, and 1} apart. Abdominal profile 
rather more convex than the dorsal, a slight rise from the snout to the base of the first dorsal fin. Greatest 
width of head equals half its length, and its height equals its length posterior to the nostrils. Lower jaw some- 
what the longer. Cleft of the mouth commences opposite the middle of the eyes, the maxilla reaches to nearly 
below the front edge of the orbit. The preorbital in its deepest part equals 1 diameter of the orbit. Teeth—villi- 
form in both jaws, on the vomer, palatines, and along the middle of the tongue. #%ns—dorsal spines not strong, 
the third and fourth the longest and equal to 2/7 of the height of the body: the first portion of the soft dorsal 
the highest, and equal to 2/5 of that of the body. Pectoral rather longer than the head. Anal similar to soft 
dorsal. Caudal forked. Scales—extended over the cheeks and body, but none on the chest from below the 
pectoral fin. Lateral-line—at first makes a long, low curve to below the 16th dorsal ray, the length of the 
arch equals that of the straight portion, the height of the more developed plates equals 1/14 of that of the body. 
Free portion of the tail 2/3 as high at its base as it is long. Colowrs—greenish along the back, becoming dull 
silvery-white below: an indistinct opercular spot present. Soft dorsal and anal stained with black in their 
highest portions. 

Habitat—Seas of India to the Malay Archipelago. The largest specimen in the Madras Museum is 
28 inches in length. The one figured is 17 inches long and from Madras. 

9. Caranx ferdau. 

Scomber ferdau, Forsk. p. 55. 
Caranz bajad, Riipp. Atl. Fische, p. 98, t. 25, f. 5; Gtimther, Catal. ii, p. 438. 
Caranxz fulvoguttatus, Cuv. and Val. ix, p. 73. 
Carangoides fulvoguttatus, Bleeker, Makr. p. 89. 
Carane ferdau, Klunz. Verh. z. b. Ges. Wien, 1871, p. 462 (not Rippell or Giinther). 

B. vil, D. 7-8 | satus, P. 21, V. 1/5, A. 2 | Ay, C. 17, L. 1. 25. 

Length of head 41, of caudal 1/5, height of body 32 to 4; in the total length. Hye—with a narrow 
posterior adipose lid, diameter from 43 to 4¢ of length of head, 1} to 2 diameters from end of snout. Dorsal 
and abdominal profiles about equally convex, a slight ascent from the snout to the base of the dorsal fin. 
Height of head equals its length. Cleft of mouth commences opposite the middle of the front edge of the eyes, 
jaws of about equal length: the maxilla reaches to below the middle of the orbit. Greatest height of preorbital 
equals 3/4 of a diameter of the orbit. Teeth—villiform in both jaws, on vomer, and palate, tongue scabrous. 
Fins—spines of first dorsal increase in length to the third which equals 2/7 in the height of the body : the anterior 
portion of the second dorsal equals 2/5 the height of the body. Pectoral falciform vand equal to 33 in the total 
length. Anterior portion of the anal commences below the seventh dorsal ray, and is as high as me first portion 
of that fin. Caudal deeply forked. Scales—in 140 rows, present on cheeks, upper portion ‘of opercle, behind the 
eyes, also on the body, but not on the chest in front of the base of the ventral fin. A scaly sheath along bases of 
soft dorsal and analfins. Lateral-line—in its first half makes a long low curve to below the 13th dor sal ray, the 
height of the arch being equal to 1/5 or 1/6 of its length. The keeled scales developed below the end of the 
second dorsal fin. Colowrs—greenish along the back, the young having five transverse oval spots or bars on the 
side of the body. No opercular spot. 

Habitat.—Red Sea, Kast coast of Africa, seas of India to the Malay Archipelago. 

10. Caranx crumenophthalmus, Plate XLIX, fig. 1. 

Scomber erumenophthalmus, Bloch, t. 343. 
Scomber balantiophthalmus, Bl. Schnu. p. 29. 

bo hy 
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Caranx crumenophthalmus, Lacép. iv, p. 107; Cuv. and Val. ix, p. 62; Giinther, Catal. ii, p. 429. 
Carane macrophthalmus, Ripp. Atl. Fische, p. 97, t. 25, f. 4; Klunz. Verh. z. b. Ges. Wien, 1871, p. 458. 
Caranx Mauritianus, Quoy and Gaim. Voy. Freye. Zool. p. 359; Cuv. and Val. ix. p. 60. 
Caurane torvus, Jenyns, Voy. Beagle, Fishes, p. 69, pl. 15; Gimther, Catal. ii, p. 431; Kner, Novara 

Fische, p. 152. 
Selar torvus, Bleeker, Makr. p. 51. 

B. vii, D. 8 | ga2zq, P. 21, V. 1/5, A. 2 | .atos, C. 21, L. 1. 27-82. 

Length of head 3% to 1/4, of caudal 1/5 to 53, height of body 43 to 42 of the total length. Hye—with a 
broad posterior and also anterior adipose lid, diameter 1/3 to 3; in the length of head, 1 diameter from end of 
snout, and 3/4 of a diameter apart. Dorsal and abdominal profiles about equally convex. The greatest width 
of the head equals nearly half its length: its height is rather greater than its length excluding the snout. 
Lower jaw the longer: the cleft of the mouth commences opposite the upper third of the orbit: the maxilla 
reaches to below the first third of the eye. Height of the preorbital scarcely equals the diameter of the eye. 
Teeth—a single row in both jaws, in a A-shaped band on the vomer, a narrow one on the palatines, also along 
the centre of the tongue. Fims—dorsal spines weak, the third and fourth the longest, equal to 1/2 or 3/5 the 
height of the body and rather more than the rays at the commencement of the soft dorsal fin, of which the last is 
thickened and slightly prolonged. Pectoral 4¢ in the length of the body, not being so long as the head. Ventral. 
reaches half way to the anal fin. Caudal rather deeply forked. Scales—on body, chest, and cheeks. Liateral- 
line—88 scales, forming a very long, low arched portion running into the straight part below the tenth dorsal 
ray, but the keeled scales do not commence until under the middle of that fin, becoming strongest under its 
termination, where they equal 1/8 to 1/10 the height of the body, im the arched portion of the lateral-line they 
are rounded and plate-like. Free portion of the tail nearly as high at its base as it is long. Colowrs—-silvery, 
becoming golden below: usually no opercular spot, but present in some specimens from Madras, Fins golden, 
with fine dots. Caudal tipped with black. 

Habitat.—Red Sea, seas of India to the Malay Archipelago, and also found in West Africa and Atlantic 
coasts of Tropical America, attaining at least 12 inches in length. The specimen figured is 8 inches long and 
from the Andamans. 

11. Caranx boops, Plate XLIX, fig. 2. 

Cuv. and Val. ix, p. 46; Giinther, Catal. ii, p. 431; Bleeker, Obi, 1868, p. 5. 
Selar boops, Bleeker, Makr. p. 51. 

B. vu, D. 8 | seas, P.19, V. 1/5, A. 2 | agtes, C. 17, L. 1. 46. 

Length of head 34 to 1/4, of caudal 2/9, height of body 1/4 of the total length. Hye—with a broad 
posterior adipose lid anda narrower anterior one, diameter 2 to 1/3 of length of head, 3/4 to 1 diameter from end 
of snout, and rather less apart. Snout pointed: lower jaw rather the longer: commencement of cleft of mouth 
on a level with the middle of eye: the posterior extremity of the maxilla reaches to below the centre of the 
orbit : interorbital space nearly flat : preorbital narrow, its heightin its deepest part being equal to 2/5 or 1/2 of 
that of the orbit. Dorsal and abdominal profiles equally convex : the width of the head equalling half its length. 
Lower edge of pre- sub- and interopercles roughened. Teeth—in a narrow band or single row on both jaws : in 
a A-shaped patch on the vomer, ina band on the palate, and also on the tongue. ’’ns—dorsal spines weak, the 
third and fourth the longest, equal to rather more than half the height of the body at the commencement of the 
second dorsal fin: anterior portion of second dorsal rather the highest, but a little lower than the longest dorsal 
spines. Pectoral not quite so long as the head : ventral reaches nearly 2/3 of the way to the anal, which latter fin 
is similar to but rather lower than the soft dorsal. Caudal deeply forked. Scales—over body, chest, cheeks, and 
upper jaw: a very low sheath on bases of soft dorsal and anal fins. Lateral-line—with 69 rows of scales, forming 
a rather strong curve anteriorly and becoming straight below the sixth dorsal spine, where the plates 
immediately begin to be developed, they are large and 1/4 of the height of the body in their broadest part. 
Free portion of the tail not quite so high at its base as itis long. Colowrs—silvery, darkest along the back, and 
shot with gold along the abdomen: a small but well developed opercular spot: dorsal and caudal fins with dark 
spots. 

Habitat Andamans, (where the specimen figured, 7; inches in length, was captured) to the Malay 
Archipelago. 

12. Caranx Djeddahba, Plate XLIX, fig. 3. 

Scomber Djeddaba, Forsk. p. 56. 
Carana Djeddaba, Riipp. Atl. p. 97, pl. xxv, fig. 3; Cuv. and Val. ix, p. 51; Giinther, Catal. ii, p. 432, 

Klunz. Verh. z. b. Ges. Wien, 1871, p. 458. 
Carane vari, Cuv. and Val. ix, p. 48; Cantor, Catal. p. 125. 
Selar Kuhlii, Bleeker, Maky. p. 36L. 5 
Selar vari, Bleeker, Beng. en Hind. p. 44. 
Carane xanthuwrus, Kner, Novara Fische, p. 154 (not C. and V.). 

B. vii, D. 8 | sets, P. 21, V. 1/5, A. 2 | ap2a6, C. 17, L. 1. 46-53. 

_Length of head 4§ to 1/5, of caudal 42, height of body 3} in the total length. Hye—haying a broad 
posterior adipose covering, extending on to the pupil in the adult; diameter of eyes 1/4 to 2/9 of length of 
head, 1 to 1; diameters from end of snout, and 14 apart. Dorsal and abdominal profiles about equally convex. 
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Greatest width of head equals 3/5 of its length, whilst its height is nearly equal to its length. Lower jaw a 
little the longer: cleft of the mouth commences opposite the centre of the orbit: the maxilla reaches to below 
the first third of the eye. Depth of preorbital equal to 2/3 of the diameter of the eye. Central crest along the 
head well developed. Yeeth—a fine row of pointed ones in either jaw, a triangular patch on the yomer, a 
narrow band along the palatines, also a bony plate on the centre of the tongue, which is finely toothed. Fimns— 
dorsal spines of moderate strength, the third a little the longest and equal to 4/11 or 1/3 of the height of the body, 
and nearly as high as the anterior rays of the second dorsal. Pectoral falciform, equal to 1/4 or 2/7 of the entire 
length of the fish, and reaching to below the tenth or twelfth dorsal ray: ventral reaches half way to the anal. 
Anal commences under the third or fourth dorsal ray. Caudal deeply forked. Scales—over body, chest, cheeks, 
and above the hind third of the eye, also forming a well developed sheath to both the dorsal and anal fins. 
Lateral-line—with 86 to 90 scales, strongly curved anteriorly, becoming straight below the first dorsal ray, the 
height of its arch equals about 1/3 of its length: the length of its arch is 2} in that of the straight part: 
keeled plates commence on the first scale of the straight portion, becoming most developed below the last third 
of the second dorsal fin, where they equal 1/8 to 1/9 of the height of the body. Free portion of the tail about 
twice as long as it is deep at its base. Colowrs—silvery blue along the back, becoming golden on the sides and 
below: a large black blotch on the opercle at its posterior-superior angle. Fins yellow, the first dorsal tinged 
with gray, as is also the upper edge of the second dorsal, except its most elevated portion which is white: upper 
lobe of caudal darker than the lower. In a specimen over 13 inches in length, the summit of the soft dorsal is 
white and the rest of the fin black: the first dorsal is dark: the anal has a black spot at the base of its first 
six rays.* 

Steal Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond. It is 
common in Madras and considered fair eating: it attains at least 13 inches in length. 

13. Caranx affinis, Plate XLIX, fic. 4. 

Carane affinis, Ripp. N. W. Fische, p. 49, t. xiv, f. 1; Kner, Novara Fische, p. 151; Klunz. Verh. z. b. 
Ges. Wien, 1871, p. 459. 

Caranz mate, Cuy. and Val. ix, p. 54; Cantor, Catal. p. 125; Day, Fishes of Malabar, p. 82. 
Caranz xanthurus, (Kuhl. and y. Hass.), Cuv. and Val. ix, p. 55; Gimther, Catal. 11, p. 434; Bleeker, 

Bintang, 1868, p. 5. 
Selar Hasseliti, Bleeker, Makr. p. 360. 
Caranx Hasseltti, Ginther, Catal. ii, p. 430. 

B. vu, D. 7-8 | ay, P. 24, V. 1/5, A. 2 | zgtyq, C. 17, L. 1. 42-47, Cac. pyl. 20. 

Length of head 43, of caudal 54, height of body 3? to 4+ in the total length. Hye—with a broad anterior 
and posterior adipose lid, both reaching the pupil; diameter 1/4 of length of head, rather more than 1 diameter 
from end of snout, and 13 apart. Dorsal and abdominal profiles about equally convex, snout rather pointed. 
Lower jaw the longer: the maxilla reaches to below the front edge or first third of the orbit. Interorbital 
space with a raised ridge along its centre. Greatest width of head equals rather more than half its length : its 
height equals its length behind the posterior nostril. Preorbital in its deepest part, equal to nearly 1 diameter 
of the orbit. 'eeth—yilliform and in more than one row at symphysis of either jaw, laterally in a single row of 
moderately large ones: in a A-shaped or lozenge-shaped patch on vomer, also on the palatines, and in a very 
narrow band along the centre of the tongue. ’ims—fourth dorsal spine rather the longest, and equal to 1/3 the 
height of the body, and nearly as high as the commencement of the soft dorsal, the last ray of which is rather 
prolonged. Pectoral falciform and 1 diameter of the eye longer than the head: ventral reaches half way to the 
anal, the spine of which fin is well developed, and nearly half as long as the first ray : the base of the last ray is 
rather distant from the one preceding it. Caudal deeply forked. Scales—over body, chest, cheeks, but not on 
the upper jaw, or occipital crest which is moderately developed. Lateral-line—with a long irregular curye 
(which is 3/4 as long as the straight portion) becoming straight below the sixth or seventh dorsal ray: the 
plates begin about the fifth or eighth scale on the straight portion, becoming well developed near the end of the 
dorsal fin, below which they equal 1/7 of the height of the body. About 100 rows of scales along the lateral-line, 
and 125 rows descend from the back to it along its whole course. Free portion of tail rather longer than 
high. Oolowrs—silvery along the back, becoming golden on the abdomen, a series of short vertical bands, as 
wide as the ground colour, cross the lateral-line along its whole extent. A black shoulder spot extending on to 
the opercle. Fins yellow, tip of second dorsal anteriorly white, posteriorly with rather a dark summit: anal 
with a white edge. 

This species is figured amongst Sir W. EHlliot’s Fishes of Madras, as Warri parah, Tam. 
Habitat.—Red Sea, seas of India, Andamans, to the Malay Archipelago and beyond. The specimen 

figured, nearly 8 inches long, is from Madras, where it is common, especially during the cold months. I have 
found some full of developed ova as early as March. 

14. Caranx kalla, Plate XLIX, fig. 5. 

Cuy. and Val. ix, p. 49; Day, Fish. Malabar, p. 83. 
Selar brevis, Bleeker, Maky. p. 54. 
Selar kalla, Bleeker, Beng. en Hind. p. 44. 

* In a young specimen, 33 inches long, crenulations are visible on the angle and lower limb of the preopercle. 
22 



220 ACANTHOPTERYGII. 

Caranz calla, Gimther, Catal. i, p. 433. 
Carana brevis, Ginther, Catal. 11, p. 435. 
Kalla parah, Tam. 

B. vii, D. 8 | ggtaz, P. 20, V. 1/5, A. 2 | z5255, C. 17, L. 1. 40-44. 

Length of head 43 to 1/5, of caudal 44, height of body from 1/3 to 33 of the total length. BHye—with a 
developed posterior adipose lid, diameter 1/3 of length of head, 2/3 of a diameter from end of snout, and 3/4 of a 
diameter apart. The abdominal profile more convex than that of the back. The greatest width of the head is 
4/7 of its length, its height nearly equals its length. Lower jaw the longer: the maxilla reaches to below the 
first third of the eye. Greatest depth of preorbital equal to half the diameter of the eye. eeth—in the jaws in 
a single row, ina A-shaped spot on the vomer, in a band on the palatines, also along the middle of the tongue. 
Fins—dorsal spines of moderate strength, the third and fourth the longest and equal to 1/3 the height of the 
body, and 1/4 less than the anterior portion of the second dorsal fin. Pectoral falciform, from 4/5 to as long as 
the body is high : ventral short, not reaching half way to the anal. Anal commences below the fourth dorsal ray, 
its last ray as well as that of the dorsal a little elongated. Caudal deeply forked, upper lobe the longer. Scales 
—over the body, chest, and some on the cheeks: a well developed sheath to dorsal and anal fins. Lateral-line— 
having 80 scales, rather strongly curved anteriorly, but not ending abruptly, the height of its arch equals 1/3 of 
its length, whilst its length equals 13 in that of the straight portion, which last commences below the fourth or 
fifth dorsal ray. Its keeled plates begin at the commencement of the straight portion, and below the end of 
the second dorsal they equal 1/7 of the height of the body. The free portion of the tail longer than high. 
Colowrs—bluish-green above, shot with silver, sides and abdomen silvery, with nacreous reflections : a distinct 
black spot on the opercle. The tail and the caudal fin brilliant yellow, the upper lobe being tinged with green : 
the other fins white, excepting the dorsal which has some black upon it. 

Carane para, Cuy. and Val. ix, p. 58, and ?C. cambon, C.V. ix, p. 60; Selar para, Bleeker, Makr. p. 56, 
may be this species. 

Habitat.—Red Sea, seas of India and China, attaining at least 8 inches in length. The specimen figured 
(53 inches long) is from Madras. 

15. Caranx ire, Plate XLIX, fig. 6. 

Cuv. and Val. ix, p. 57; Giinther, Catal. ii, p. 436. 
Carane preustus, Bennett, Life of Raffles, p. 689; Gunther, Catal. ii, p. 436; Peters, Monats. Ak. 

Berlin, 1868, p. 262. 
Carangoides preustus, Bleeker, Makr. p. 364, and Verh. Bat. Gen. xxiv, Makr. p. 60, and Bintang, 

1868, p. 5. 
"Shia ire, Bleeker, Beng. en Hind. p. 44. 
Citula preeusta, Bleeker, Bintang, 1868, p. 5. 
Caranz melanostethos, Day, Proc. Zool. Soc. 1865, p. 28, and Fish. Malabar, p. 83, pl. vi. 
Tre-parah, Tam. ; Oolim-parah, Mal. 

B. vu, D. 8 | sstsz, P. 20, V. 1/5, A. 2 | 4,5, C. 19, L. 1. 26-28. 

Length of head 43 to 43, of pectoral 1/5, of caudal 2/9, height of body 33 to 1/4 of the total length. 
Hye—having a narrow posterior adipose lid extending not quite half way to the pupil,* diameter of eye 35 to 
1/4 in length of head, from 1 to 13 diameter from end of snout, and nearly 4/5 of a diameter apart. Dorsal and 
anal profiles about equally convex: snout slightly elevated. Greatest width of head equals nearly half its length, 
whilst its height is about the same as its length. Jaws of about equal length anteriorly, or the lower slightly 
the longer: the maxilla reaches to below the front edge or first third of the eye. Preorbital in its deepest part 
equals rather more than 1/2 a diameter of the orbit. Teeth—in villiform bands in both jaws, which become a 
single row laterally in the lower: the outer row in the upper jaw being a little enlarged. In a semilunar spot 
anteriorly on the yomer, whilst posteriorly there exists a long narrow band along the median line: in a band on 
the palatines and also along the middle of the tongue. Fins—spines of first dorsal weak, the third slightly the 
longest and equal to about 1/3 of the height of the body. Second dorsal highest anteriorly where its rays equal 
from 1/2 to 25 in the height of the body. Pectoral reaches to above the commencement of the anal fin, which 
last is similar to the soft dorsal. Caudal deeply forked, upper lobe usually the longer. Scales—cover the body 
except just in front of the ventral fins: superiorly they extend forwards on the head to above the eyes, cheeks, 
and upper portion of the opercle, but there are none on the snout, preorbital, nor occipital crest : the soft dorsal and 
anal fins have a high scaly sheath. Lateral-line—consists of about 102 scales, at first it is moderately curved, 
becoming straight below the eighth dorsal ray, but the keeled scales do not commence until underneath the 
fifteenth ray, they are well developed but not very strong, the highest equalling about 1/10 of that of the body. 
Free portion of the tail rather longer than high. Colowrs—gray along the back, becoming lighter on the 
abdomen, the whole glossed with purple and gold. Head and chest are occasionally brownish-black. No 
opercular spot. Fins yellow, with black points, the anterior portion of the second dorsal black with a 
white tip, the rest of the fin and of the anal more or less dark. Caudal sometimes with black tips and a 
white edge. 

This species is named Nune parah and Karamunji parah, Tam., in Sir W. Elliot’s collection. 

* This varies with age, also in individual specimens, in one at 3 inches in length it reaches the pupil. 
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Habitat.—Seas of India to the Malay Archipelago. Grows to upwards of a foot in length. In Malabar 
it is mostly captured during the cold months, 

16. Caranx compressus, Plate L, fig. 1. 

Caranx ferdau, Riippell, Atl. Fische, p. 99, t. xxv, f. 6; Cuv. and Val. ix, p. 56; Giinther, Catal. u1, 
p. 459 (not Forsk.). 

Caranz compressus, Day, Proc. Zool. Soc. 1870, p. 689. 
Carane brevicarinatus, Klunz. Verh. z. b. Ges. Wien, 1871, p. 461. 

B. vii, D. 8 | gataa, P. 21, V. 1/5, A. 2 | ay2as, C. 21, L. 1.13. 

Length of head 1/4 to 4+, of caudal 1/5, height of body 31 to 3} in the total length. Hyes—withont 
adipose lids, situated just above the centre of the height of the head and 1 vertical diameter from the upper 
profile, diameter of eyes 31 to 1/4 of length of head, 13 to 13 diameters from end of snout, and 1 apart. Body 
rather strongly compressed, dorsal and abdominal profiles equally convex: occipital crest well developed. 
Greatest width of head equals 1/5, and its height the entire length of the head. Lower jaw the longer: cleft of 
mouth commences opposite the middle or upper third of the eye, and the maxilla reaches to below the front edge 
or first third of the orbit. Greatest depth of preorbital equals 2/3 to 3/4 of the diameter of the eye. Teeth— 
villiform in both jaws, becoming in a single narrow band laterally in the lower, also present on the vomer, 
palate, and tongue. Fins—third dorsal spine longest, and equal to 1/3 or 2/7 of the height of the body, and 
only 2/3 as high as the anterior portion of second dorsal fin. Pectoral falciform and 1/4 longer than the head. 
Ventral reaches 1/2 way to the anal. Anal similar to but lower than the second dorsal. Caudal forked. 
Scales—present on the cheeks, round the posterior edge of the eye, the body and chest, also forming a low groove 
along the bases of second dorsal and anal fins. Lateral-line—containing about 150 scales, it forms a very gradual 
curve to below the 12th dorsal ray when it becomes straight, the keels are most developed on the free portion 
of the tail, where the largest equal 1/28 of the height of the body. Free portion of the tail 1/2 longer than 
high at its base. Colowrs—silvery, with a minute opercular spot: vertical margin of preopercle dark. 

Habitat.—Red Sea and Andamans, where the specimen (16 inches long) which is figured was captured. 

17. Caranx atropus. 

Brama atropus, Bl. Schn. p. 98, t. 23. 
Scomber mais-parah, Russell, Fish. Vizag. ii, p. 38, pl. 152. 
Caranx nigripes, Cuy. and Val. ix, p. 122; Richards. Ich. China, p. 275, Cantor, Catal. p. 129; Jerdon, 

M. J. L. and Se. 1851, p. 137; Kner, Novara Fische, p. 159. 
‘Olistus atropus, Cuy. and Val. ix, p. 141. 
Carangoides atropus, Bleeker, Makr. p. 66. 
Carane atropus, Cantor, Catal. p. 130; Giinther, Catal. ii, p. 450; Day, Fish. Malabar, p. 88. 
Kuni parah, Tam. 

B. vii, D. 8 | 4, P. 22, V. 1/5, A. 2 | 2, C. 16, L. 1. 32-35, Vert. 10/14. 

Length of head 1/4 to 2/7, of pectoral 2/7, of caudal 1/4 to 2/7, height of body 2/5 of the total length. 
Hyes—without adipose lids, diameter 3/10 to 2/7 of length of head, 2/3 of a diameter from end of snout, and also 
apart. Body oval, strongly compressed, with the crest on the summit of the head well developed. Greatest 
width of the head equals rather more than half its length, and its height 1/5 more than its length. Cleft of 
mouth commences anteriorly opposite the centre of the front edge of the eye, and the maxilla reaches to below 
the middle of the orbit: lower jaw the longer. The greatest depth of the preorbital equals about 1/2 
the diameter of the eye. eeth—in two rows in both jaws, the outer in the premaxillaries very slightly the 
larger : in the lower jaw the teeth laterally form only a single row : ina triangular patch on the vomer, in a narrow 
band on the palatines, and also along the middle of the tongue. Jins—spines of first dorsal weak, the 
third and fourth the longest, and equal to 1/5 of the height of the body: second dorsal highest anteriorly, its 
second ray being equal to 1/3 of the height of the body. Pectoral falciform. Ventral with a weak spine and 
elongated rays which reach as far as the anal fin, and are receivable into a groove, at the bottom of which are 
inserted the two pre-anal spines. Caudal deeply lobed. Scales—a few on the cheeks and below the eye, none 
on the remainder of the head; body scaled except on the chest and from between the bases of the pectoral and 
ventral fins to the head. They forma rather high scaly sheath to the second dorsal and anal fins. Lateral- 
line—consists of about 75 rows, it curves to below the fifth ray of the dorsal fin, subsequent to which the 
keeled scales commence, the widest below the last fourth of the dorsal fin being equal to 1/17 of the height of 
the body. Colowrs—bluish-green along the back, becoming silvery shot with purple on the sides and beneath : 
a well marked black opercular spot: ventrals deep black. The young are vertically banded, and the opercular 
spot indistinct or absent. , 

In a specimen 31 inches in length the angle and lower edge of the preopercle are crenulated. 
Habitat—Seas of India to the Malay Archipelago, attaining at least a foot in length. 

18. Caranx Malabaricus, Plate L, fig. 2. 

Scomber Malabaricus, Bl. Schn. p. 31. 
Scomber talam parah, Russell, ii, p. 37, pl. 150. 
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Caranaz cceruleo-pinnatus, Riipp. Atl. Fische, p. 100, and N. W. Fische, p. 47, t. xiii, fig. 2 (not 
Cuy. and Val.). 

Carana Malabaricus, Cuv. and Val. ix, p. 121; Richards. Ich. China, p. 275; Cantor, Catal. p. 128; 
Jerdon, M. J. L. and Se. 1851, p. 187; Ginther, Catal. ii, p. 437; Kner, Novara Fische, p. 155; Klunz. Verh. 
z. b. Ges. Wien, 1871, p. 463. 

Carangoides telamparah, Bleeker, Makr. p. 64. 
Jarangoides Malabaricus, Bleeker, en Pisc. p. 69. 
Citula Malabarica, Bleeker, Madagas. p. 99, 

TE, va, 1D; 73 | kas 1D, Oily WH WR) CL leg ele 
Length of head 38 to 1/4, of caudal 43 to 42, height of body 23 in the young to 22 in the adult of the 

total length. Hyes—without distinct adipose lids, but the skin rather projects over the eye ; diameter of eyes 
1/3 of length of head, 1 diameter from end of snout, and 3/4 of a diameter apart. Body oval and strongly com- 
pressed, dorsal and anal profiles equally convex, a slight concavity, most distinct in the adult, opposite the 
middle of the eyes: the occipital crest well developed. Greatest width of the head equals nearly 1/2 its length : 
the height of the head is a little more than its length. Cleft of the mouth commences opposite the lower edge 
of the orbit: the lower jaw slightly the longer: the maxilla reaches to below the first third of the eye. 
Greatest depth of the preorbital nearly equals 1 diameter of the orbit. eeth—villiform in both jaws, in a 
somewhat triangular spot on the vomer, an elongated band along the palatines, and likewise along the centre of 
the tongue being widest anteriorly. Fins—dorsal spines of moderate strength, the second, third, and fourth 
being of about the same height, and equal to 2/5 of that of the body: second dorsal highest anteriorly, where 
the rays equal 22 in that of the body and are similar to those in the anal. Pectoral rather longer than the head. 
Ventral small, reaching 2/3 of the way to the pre-anal spines. Caudal deeply forked. Scales—on the head there 
are merely a few behind the middle of the eye, none on the chest. Only a low groove along the first part of the 
soft dorsal fin. Lateral-line—having about 90 to 105 scales, it forms a low curve to below the twelfth or 
thirteenth dorsal ray. Its plates only commence under about the twentieth ray, becoming most developed on 
the side of the free portion of the tail, when their greatest depth only equals 1/20 to 1/30 of the height of the 
body, being proportionately smaller in the adults. Free portion of the tail 1/2 longer than high at its base. 
Colowrs—back bluish, sides and abdomen silvery shot with purple: a dull black mark in axilla. The whole 
of the posterior half and upper edge of the opercle stained black or brown (said to be sometimes absent). 
Dorsal usually stained darkest at its outer edge, the other fins pale yellow. 

Jerdon observes that this fish is termed Tollam parah, Tam. 
I have two young Caranw’s, 12. and 24 inches long, which appear to be the young of this species, the height of 

the body of the smallest is 1% in the total length, its ventrals reach the anal fin: it is vertically handed, the first 
dorsal and ventral black. In the larger specimen the height of the body is 2; in the total length, the ventrals 
reach the pre-anal spines, whilst the vertical bands have beeun to disappear. The first dorsal and ventral are black. 

Habitat.—Red Sea, seas of India to the Malay Archipelago and beyond, attaining at least a foot in 
length, the specimen figured is from Madras, it is nearly 8 inches long. 

19. Caranx oblongus, Plate LI, fig. 1. 

Cuy. and Val. ix, p. 128; Cantor, Catal. p. 182; Giinther, Catal. ii, p. 452. 
Carangoides oblongus, Bleeker, Makr. p. 62. 
Ro-thul-dah, Andam. 

TE, thy 10), 3) |] eens TE IVER INGO eens OW TUS 10 Th, BMA), 
Length of head 1/4 to 2/9, of caudal 44, height of body 3} in the total length. Hyes—without distinct 

adipose lids, diameter 3; in the young to 44 in the adult in length of head, nearly 1 diameter from end of 
snout, and 3/4 to 1 diameter apart. Body oval, with the dorsal profile rather more convex than that of 
the abdomen, a slight concavity in the profile opposite the upper third of the eye. Greatest width of head 
4/7 of its length, its height rather more than its length. Occipital crest moderately developed. Upper 
edge of eye rather close to the dorsal profile. Lower jaw the longer. Cleft of mouth oblique, commencing 
opposite the upper third or centre of the front edge of the orbit, the maxilla reaching to below the middle of 
the eye. Greatest width of preorbital equals 1/2 in the young to 3/4 in the adult of the diameter of the orbit. 
Preopercle with some rather strong denticulations along both limbs, which become almost imperceptible in the 
adult. Teeth—in a narrow villiform band, or in two rows in the premaxillaries, having the outer slightly 
enlarged: in a single row in the lower jaw, except at its anterior portion where they are the largest, and have a 
few villiform ones posteriorly. In a triangular spot on the vomer, and in a band along the palatines, and on 
the tongue. /ins—dorsal spines low, the longest equal to 33 or 1/4 in the height of the body: second 
dorsal very much elevated anteriorly, where its rays equal from 3/4 to the height of the body. Pectoral as long 
or longer than the head. Ventral almost reaches the pre-anal spines. Anterior rays of anal elongated and 
equal to 3/5 of the height of the body. Caudal deeply forked. Scales—along the upper and hind edge of the 
eyes, on the cheeks and body, except on the chest as high as the pectoral fin, which is scaleless in the young, 
but in the adult this scaleless portion is confined to the chest anterior to the ventral fin, and about half 
the distance to the base of the pectoral. A low sheath to second dorsal and anal fins. Lateral-line—in about 
105 rows, at first in the form of plate-like rounded scales it goes directly backwards and commences to descend 
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below the commencement of the second dorsal, becoming straight beneath its ninth ray ; the height of the arch 
equals 2/9 of its length: the keeled scales extend along the whole of its keeled portion, the widest equalling 
about 1/13 of the height of the body. Free portion of the tail as high at its commencement as it is long. 
Colours—golden in the young, with vertical bluish bands, which soon fade after death: the adults are more 
olive, becoming dull white beneath. No opercular spot. Fins yellow, stained at their edges, due to innumer- 
able fine dots: caudal orange, with its last half black, having a light tip to either lobe. 

Habitat.—Seas of India to the Malay Archipelago and beyond. Largest specimen from Madras, 5 inches 
long. Cantor’s type is 44 inches in length, and these two specimens with their serrated preopercles approach 
very closely to Carangichthys typus, Bleeker, which has D. 8 | 2;, A. 2 | 2;, Li. 1. 22. The one figured (8 inches 
long) is from the Andaman islands. 

20. Caranx nigrescens, Plate L, fig. 6. 

Day, Proc. Zool. Soc. 1867, p. 704. 
Tanga parah, Tam. 

B. vu, D.8 || 25; PB: 19, V. 1/5, A. 2 | 27, C@. 19, Ty. 1. 23: 

Length of head nearly 1/4, of caudal 2/9, height of body 2/7 of the total length. Hyes—without any adipose 
lids, diameter 1/5 of length of head, nearly 2 diameters from end of snout, and 1; apart. Dorsal profile slightly more 
convex than that of the abdomen, interorbital crest well developed. Greatest width of head equals half of its length, 
and its height equalsits length. Lower jaw very slightly the longer, cleft of mouth commences anteriorly below the 
level of the eye, it is very slightly oblique, the maxilla reaches to below the front edge of the eye. Lower limb of 
preopercle, also sub- and interopercles crenulated. Teeth—in numerous villiform rows in both jaws, a triangular 
patch on the vomer, in a long narrow band on the palatines, none on the tongue. #ins—third dorsal spme the 
longest, equal to 2/7 of the height of the body and rather above 1/2 as high as the anterior dorsal rays, which fin 
is elevated in its first part. Pectoral falciform, a little longer than the head and reaching to below the middle 
of the soft dorsal fin. Anal similar in form, but a little lower than the second dorsal. Caudal deeply forked. 
Scales—on cheeks round the eyes, upper portion of opercle and body, none on the chest as high as the base of 
the pectoral fin. Lateral-line—contains 140 scales, at first it forms avery low long curve to below the thirteenth 
dorsal ray, from whence it gradually becomes straight, the length of the base of the arch equalling that of the 
straight portion of the fin. Keeled scales are but slightly developed, being only distinct in the last 8 scales 
where the largest equals 1/20 of the height of the body. Free portion of the tail at its base nearly equals its 
length. Colouwrs—of a dusky-grayish, having innumerable fine black points, and generally glossed with purple. 
A well marked black opercular spot. Fins nearly black, especially the dorsal. 

This species appears to be allied to C. chrysophrys, Cuv. and Val. which has D. 8 | 2, A. 2 | 25, but the 
figure shows a much higher body (23 of the total length) and the eye placed more in the centre of the depth of 
the head. No opercular spot. 

Habitat.—Madras, where the specimen figured (a male, 24 inches long) was captured in March, 1867. 
The fishermen asserted that it annually arrived from the deep sea about March. 

21. Caranx armatus, Plate LI, fig. 2. 

Sciena armata, Forsk. p. 58; Gmel. Linn. p. 1306. 
Scomber, Russell, ii, p. 38, and Tehawil parah, pl. 151 (young). 
Citula plumbea, Quoy and Gaim. Voy. Freyc. Zool. Poiss. p. 361. 
Citula ciliaria, Riipp. Atl. Fische, p. 102, t. xxv, f.8; Kner, Novara Fische, p. 156. 
Citula armata, Riipp. Atl. Fische, p. 103, and N. W. Fische, p. 50; Bleeker, Madagas. p. 99. 
Caranz citula et cirrhosus (Hhren.) Cuy. and Val. ix, p. 126, pl. 250. 
Carane armatus, Cuy- and Val. ix, p. 127; Cantor, Catal. p. 131; Giinther, Catal. ii, p. 453; Day, Fishes 

of Malabar, p. 89; Klunz. Verh. z. b. Ges. Wien, 1871, p. 455. 
Carana ciliaris, Cuy. and Val. ix, p. 129 (young) ; Temm. and Schleg. Fauna Japon. Poiss. p. 112; 

Richards. Ich. China, p. 276; Jerdon, M. J. L. and Se. 1851, p. 187. 
Olistus Malabaricus, Cuy. and Val. ix, p. 137, pl. 251; Cuv. Reg. Anim. Il. Poiss. pl. 58, f. 1. 
Olistus Ruppellii, Cuy. and Val. ix, p. 144. 
Carangoides citula, Bleeker, Makr. p. 65. 
Carangoides armatus, Bleeker, en Pisc. p. 67. 
Tanga porah, Tam. 

Be vai, Dy 628) ese monavie s/5. AL 2! 3 er 9) Tt 20. 
Length of head 2/9 to 1/5, of pectoral 2/7, height of body 2/5 to 4/11 of the total length. Hye—with a 

yery narrow posterior adipose lid, diameter 31 to 3} in the length of head, 3/4 to 1 diameter from end of snout, 
and also apart. Body oval, the dorsal and anal profiles about equally convex. Greatest width of the head 
equals 3/5 of its length, its height 1/4 more than its length. Lower jaw the longer, cleft of mouth commences 
opposite the middle of the eyes: the maxilla reaches posteriorly to below the anterior 1/3 or centre of the eye. 
Greatest depth of the preorbital equals 2/3 of the diameter of the orbit. eeth—villiform in both jaws, with 
an outer somewhat enlarged row in the premaxillaries: they are also present in a triangular spot on the vomer, 
and in an elongated band along the palatines and middle of the tongue. Fins—second to fourth dorsal - 
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spines sub-equal in length and about 2/9 of the height of the body: second dorsal much elongated anteriorly, 
the first few rays occasionally reaching the caudal fin: in some specimens all the rays have pr olong gations, usually 
only the first few. Pectoral falciform, extending to at least below the middle of the soft dorsal. Ventral 
reaches rather above half way to the anal.. Caudal deeply forked. Scales—a few on the hind portion of the 
head, round the eyes and on the cheeks, also over the body except the chest and the portion anterior to the bases 
of the pectoral and ventral fins. They also form a groove for the soft dorsal and anal fins. Lateral-line—consists 
of 104 scales, it makes a long low curve becoming straight beneath the middle of the second dorsal, the keeled 
plates are developed i in the last half of the horizontal portion of the lateral-line, but are not large. Free portion 
of the tail hardly so high at its base as it is long. Colowrs—upper surface of head and back bluish-green, sides of 
the head and body golden, with purple reflections. Opercular spot moderately distinct. First dorsal blackish, 
second and anal yellowish, with darker edges. Pectoral dark behind its base. The young vertically banded. 

Habitat.—Red Sea, Hast coast of Atri ica, seas of India to the Malay Archipelago and beyond, attaining at 
least 20 inches in length. The specimen figured (8 inches long) is from the Andamans. 

22. Caranx gallus, Plate LI, fig. 3. 

Zeus gallus, Linn. Sys. i, p. 454; Bloch, t. 192, and Gmel. Linn. p. 1222; Bl. Schn. p. 94; Russell, Fish. 
Vizag. i, p. 45, and Gurrah ‘parah, pl. 57. 

Zeus vomer, Russell, lL. c. p. 46, and Cheewoola parah, pl. 58 (not Zeus vomer, Linn.). 
Gallus virescens, Lacép. iv, pp. 588, 584. 
Gallichthys major, Cny. and Val. fie p. 168, pl. 254; Cantor, Catal. p. 136; Richards. Ich. China, p. 271. 
Gallichthys chevola, Cuv. and Val. ix, p. 175. 
Scyris Indica, Riipp. Atl. Fische, p. 138, t. 33, f. 1 (young) ; Cuv. and Val. ix, p. 145, pl. 252 (adult 2) ; 

Riipp. N. W. Fische, p. 51; Swainson, Fishes, il, p 251; Richards. Ich. China, p. 276; Cantor, Catal. p. 134. 
Blepharis gallichthys, Swainson, Fishes, il, p. 250. 
Scyris Ruppellii, Swainson, 1. c. p. 251. 
Carangoides gallichthys, Bleeker, Makr. p. 68. 
Carane gallus, Giinther, Catal. ii, p. 455; Day, Fish. Malabar, p. 91; Klunz. Verh. z. b. Ges. Wien, 

1871, p. 454. 
Citula gallus, Bleeker, Bintang, 1868, p. 5. 

B. vii, D. 0-6 | 25, P. 17, V. 1/5, A. 0-2 | 3, C. 19, L. 1. 8-10, Vert. 10/14. 
Length of head from 3} at 6 inches to 43 at 23 inches in the total length: of caudal 33 to 43, height of 

body 1# to 1/3 of the total length. Ey ye—without or with only a small posterior adipose lid, diameter 33 to 1/4 
in length of head, 13 to 1% diameters fromend of snout. Body much elevated, especially in the young, and strongly 
compressed: central longitudinal crest on the head much raised, causing the dorsal profile before the eyes to 
be concave. Lower jaw the longer, cleft of mouth commences below the level of the eye, the maxilla reaches to 
nearly below the ventral from the front edge of the orbit. Preorbital very high, equalling from 14 to 12 diameters 
of the orbit. Teeth—apparently villiform in the young in jaws, vomer, palatines, and tongue, but in adults (as 
at 23 inches long) it is seen that they assume an entirely different (or Sparoid) character, having rounded 
crowns, 5 rows in the premaxillaries, and 4 in the lower jaw, decreasing to 2 or 1 posteriorly : whilst the vomer 
has only a single row across it. Hins—the spinous first dorsal in the young appears in a rudimentary form, 
becoming absorbed as age advances: the second dorsal commences at the most elevated point of the back, its 
rays, especially the first 7 or 8, are elongated and have filiform terminations. Pectoral rather longer than the 
head. Ventral with its two outer rays elongated in the young, not so in the adult. The pre-anal spines are 
apparent in the immature. First two or three anal rays elongated, but not so much so as those of the dorsal fin. 
Caudal deeply forked. Scales—rudimentary or absent except along the lateral-line: at the free portion of the 
tail they are keeled, anteriorly they are small and rounded. A low keel on either side of base of the tail in adults. 
Lateral-line—first ascends, then curves to below the 12th dorsal ray when it becomes straight. Pyloric 
appendages—numerous. Colowrs—silvery glossed with purple and gold: the young with five wide vertical bands 
which disappear with age. A small, dark opercular spot in theadult. Filamentous prolongations of fins dark or 
black. 

Habitat.—Red Sea, through those of India to the Malay Be ey and beyond, attaining at least 2 feet 
in length (said to reach 5 feet) and is not uncommon. 

23. Caranx ciliaris. 

Zeus ciliaris, Bloch, t. 191; Gmel. Linn. p. 1223; Bl. Schn. p. 94; Shaw, Zool. iv, p. 283; Lacép. iv, 
pp. 570, 572. 

Scomber filamentosus, Mungo Park, Trans. Linn. Soe. ii, p. 36; Bl. Schn. p. 34. 
Blepharis Indicus, Cuv. and Val. ix, p. 154; Tem. and Schleg. Fauna, Japon. Poiss. p. 113, pl. 60, f. 2; 

Cuv. Reg. Anim. Ill. Poissons, pl. 58, f. 3; Richards. Ich. China, p. 271. 
Blepharis fasciatus, Ritpp. Atl. Fische, p. 129, t. 38, f. 2. 
Carangoides blepharis, Bleeker, Makr. p. 67. 

- Carane ciliaris, Giinther, Catal. ii, p. 454; Day, Fish. Malabar, p. 90; Klunz. Verh. z. b. Ges. Wien, 
1871, p. 454. 

B. vii, D. 6 | ay, P. 18, V. 1/5, A. 2| 5, C. 19, L. 1. 15. 
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Length of head 34 to 32, of caudal 2/9, height of body 12 to 12 in the total length. Hyes—without 
adipose lids, diameter 1/3 of length of head, 3/4 to 1 diameter from end of snout. Body elevated and 
compressed, a swelling in the dorsal profile opposite the eyes, causing a slight concavity below and also above them. 
Lower jaw the longer, cleft of mouth commences just below, or level with, the lower edge of the orbit: the 
maxilla reaches to below the front edge or first third of the eyes. Greatest height of preorbital equalling from 
3/4 to 1 diameter of the orbit. Teeth—villiform in jaws, vomer, palatines, and tongue. Jins—spinous first 
dorsal rudimentary : the second dorsal commencing at the most elevated point of the back, has its first five or 
six rays elongated and with filiform terminations. Pectoral as long as the head. Ventral reaches the anal. 
Anterior rays of anal elongated similarly to the second dorsal. Caudal deeply forked. Scales—absent except 
on the lateral-line. Lateral-line—with a strong bend anteriorly, becoming straight below the ninth or tenth 
dorsal ray. Colowrs—silvery, with five or six vertical bands on the body. Anterior portion of soft dorsal and 
anal black. An opercular spot. 

Habitat.—¥rom the Red Sea, through those of India to the Malay Archipelago and beyond. This species 
is not nearly so common as C. gallus. 

B. No teeth on the palate. 

24. Caranx leptolepis, Plate LI, fig. 4. 

Caranz leptolepis et Mertensii, Cuv. and Val. ix, pp. 63, 64. 
Caranz leptolepis, Cantor, Catal. p. 127; Giinther, Catal. ii, p. 440. 
Letaspis leptolepis, Bleeker, Makx. p. 71. 
Selaroides leptolepis, Bleeker, 1. c. p. 87. : 
Caranz Bidii, Day, Proc. Zool. Soc. 1873, p. 237. 
Ramah parah, Tam. 

154, Vat, 1) & |] core, 1s AD, Whe TYP IN) I] es Clg, eT, Ee) 
Length of head 43 to 45, of caudal 1/5 to 2/11, height of body 32 to 44 in the total length. Bye— 

with a broad posterior adipose ld which covers the hind third of the pupil, an anterior eyelid extends’ half 
the distance across the iris: diameter 2/7 of length of head, 1 to 1} diameters from the end of snout, 
and also apart. The greatest width of the head equals half its length, its height nearly equals its length : jaws 
of about the same length, or lower slightly the longer: the maxilla reaches to below the anterior edge of first. 
third of the orbit. Preorbital in its deepest part equals 2/3 of the diameter of the orbit.*  Teeth— 
fine ones in the anterior portion of the lower jaw, none on the upper, the vomer, or palate: a fine band on the 
tongue. Hins—dorsal spines weak, the third and fourth the longest and equal to 1/2 the height of the body : 
anterior portion of soft dorsal the highest and equal to 23 in that of the body. Pectoral rather longer than the 
head and reaching to above the fourth anal ray: ventral nearly reaches to the pre-anal spines. Last dorsal and 
anal ray somewhat elongated. Caudal forked. Scales—over body, chest, cheeks, and superiorly on the 
head to above the middle of the eye. Lateral-line—ninety-five scales, it makes a very gentle curve, becoming 
straight from below the first third of the second dorsal fin: keeled scales begin so gradually under the last 
portion of the second dorsal that it is difficult to decide where they commence, the longest are below the com- 
mencement of the free portion of the tail, and equal about 7, of the height of the body. Free portion of the 
tail one-fourth higher at its base than it is long. Colowrs —silvery, a broad golden stripe from above the eye to 
the upper edge of the tail, lower two-third of dorsal fin yellow, upper third dark. Anal having its outer third 
white, the rest yellow: a large deep black spot on the shoulder, said to be sometimes absent (C. Mertensit). 

This species is termed Nama parah, Tam., in Sir Walter Elliot’s figures of Madras Fishes. 
Habitat—Seas of India to the Malay Archipelago. The specimen figured (6% inches in length) is 

from Madras. 

25. Caranx nigripinnis, Plate LI, fig. 5. 

? Scomber wori-parah,+ Russell, u1, p. 40, pl. 155. 

B. vii, D. 7-8 | sgtus, P. 28, V.1/5, A. 2 | aotez, C. 19, L. 1. 55-60. 

Length of head 44 to 42, of caudal 4 to 42, height of body 3} in the total length. ZHye—with a 
wide anterior and posterior adipose lid; in one specimen with only a very broad posterior one reaching to 
across a portion of the pupil: diameter of eyes 35 to 3% in the length of head, 1 diameter from end of snont, and 
1 apart. Dorsal and abdominal profiles about equally convex. Greatest width of head equals 4/7 of its leneth, 
and its height slightly less than its entire length. Snout and lower jaw rather broad and rounded, the width 
of the gape being rather more than the depth of the cleft, lower jaw somewhat the longer, the cleft of the 
mouth commences opposite the middle of the eye, the maxilla reaching to below the front edge of the eye. 
Greatest depth of preorbital equals 2/3 of the diameter of the orbit. Teeth—in both jaws in a single row of 
equal size, none on the yomer or palate, some on the tongue. Jims—dorsal spines of moderate strength, 
the third the longest, and equal to from 3/8 to 1/3 of the height of the body, and from 1/4 shorter to as long as 

* In aspecimen 32 inches long the lower edge of the preopercle is crenulated. 
+ Bleeker considers this species as Carangoides or Carann proustus, Bennett=C. ire, C. V., but the curve of its lateral- 

line and its black first dorsal fin would make it more suitable to @. nigripinnis. Russell says it has no scales and that the skin is 
singularly striated. Swainson, Fishes, ii, p. 248, names Russell’s figure Alepes melanoptera. 

26 
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the first rays, last dorsal ray thickened but not prolonged. Pectoral falciform, and from as long as, to slightly 
longer than the head. Ventral reaches half-way to the anal. Candal rather deeply forked. Seales— 
over body, chest, behind the eyes, and on the upper portion of the opercles. No sheath to the soft dorsal and 
anal fins. Lateral-line—consisting of 105 scales, anteriorly moderately bent and becoming straight below the 
fourth or fifth dorsal rays where the plates commence, they soon become pretty well developed, the depth of the 
largest equalling from 1/11 to 1/13 of that of the body. Free portion of the tail longer than high. 
Oolowrs—silvery, shot with gold: first dorsal deep black, anal with a white edge. A wide dark band along the 
second dorsal, having its upper anterior corner white. 

Selar or Caranz malam, Bleeker, Makr. p. 363, and Bintang, 1868, p. 5, should from its generic name 
have teeth on the vomer and palate. This species would be a Hemicaranw, Bleeker. 

Habitat Madras and Andamans. The specimen figured is 9 inches long, and from the Andamans. 

26. Caranx speciosus. 

Scomber speciosus, Forsk. p. 54; Gmel. Linn. 1332; Shaw, Zool. iv, p. 603. 
Caranz speciosus, Lacép. ui, p. 72, pl. i, fig. 1; Cuv. and Val. ix, p. 180; Cantor, Catal. p. 133; Jerdon, 

M. J. L. and Se. 1851, p. 137; Peters, Wieg. Arch. 1855, p. 245; Gimther, Catal. ii, p. 444; Day, Fishes of 
Malabar, p. 84; Klunz. Verh. z. b. Ges. Wien, 1871, p. 455. 

Scomber, Russell, Fish. Vizag. ii, p. 36, and Poloosoo parah, pl. 149. 
Carane petaurista, Geoff. Desc. Eg. pl. 23, f. 1 (not Riippell). 
Zonichthys subcarinata, Swainson, Fishes, ii, p. 248. 
Gnathanodon speciosus, Bleeker, Makr. p. 72. 
Caranex poloosoo, Richards. Voy. Krebus and Terror, Ich. pl. 58, f. 4, 5. 

B. vii, D. 7-8 | agus, P. 22, V. 1/5, A. 2 | a5, C. 19, L. 1. 13-15. 

Length of head 4%, of caudal 43, height of body 3} in the total length. Hyes—in the centre of the depth 
of the head, without anterior or posterior adipose lids, but the skin extends slightly over the edge of the eye all 
round: diameter of eyes 1/4 to 2/9 of length of head, 13 diameters from end of snout. Body oval and strongly 
compressed. Interorbital space much elevated, having a crest along its centre. The greatest width of the 
head equals 2} in its length: whilst its height equals its length. Jawsof equal length anteriorly. The cleft of 
the mouth commences from opposite the lower edge of the eye, and the posterior extremity of the maxilla 
reaches to below the first third or centre of the orbit. Greatest depth of preorbital equals 1 diameter of eye. 
Pre- sub- and inter-opercles finely serrated in the young, crenulated or entire in the adult. Teeth—absent from 
jaws and palate. Hims—spines of first dorsal weak, the length of the third or the highest being equal to 1/4 of 
that of the body, interspmous membrane rather deeply emarginate: the recumbent spine anterior to the 
fin is very distinct in the young. Anterior portion of second dorsal the highest, decreasing to the ninth, from 
whence it remains the same height, the anterior rays equal 2} in the height of the body, upper edge of fin 
emarginate. Pectoral faleate longer than the head, and reaching to above the eleventh dorsal ray. The second 
of the anal free spines the longest. Anal fin commences on the vertical below the fifth dorsal ray and is of 
similar form to the second dorsal. Caudal deeply forked. Scales—small, some on cheeks, upper edge of 
opercle, and superiorly to above the hind third of the eye, none on the interorbital crest. Body and. chest 
scaled. Lateral-line—about 106 rows along its whole course, the first portion of the lateral-line to below the 
sixth or eighth dorsal ray forms a long curve, from thence it proceeds direct to the centre of the tail, in the first 
portion of its straight course the plates are small, the last thirteen to fifteen are pretty well developed, and equal 
about 1/15 of the height of the body. Colowrs—golden, with vertical black bands alternately narrow and 
wide, going from the dorsal to the ventral surfaces. The first wide band descends obliquely through the eye, 
whilst on the body are five more wide bands, the first going over the shoulder touching the hind edge of the 
opercle, and the last over the free portion of the tail, between these wide ones are intermediate narrow ones. 
Dorsal fin minutely dotted with fine black points: upper edge of soft dorsal gray, end of caudal lobes black: 
anal golden. Adults are said to become of an uniform colour, a statement I have not been able to verify. 

This species is termed Pathi parah and Pilli parah, Tam., in Sir W. Elliot’s collection of drawings of fish. 
Habitat.—¥rom the Red Sea throughout the seas of India to the Malay Archipelago and beyond: it 

attains at least three feet in length, and at which size I have observed the colours to be still distinct. ~ 

Genus, 2—Mrcropreryx, Agass. 

Seriola, sp. Cuv.: Chloroscombrus, Gir. : Micropus, Kner (not Gray). 

Branchiostegals seven. Body compressed: abdomen prominent and trenchant. Gape of mouth rather small. 
Teeth feeble, present on vomer and palatines. Two dorsal fins, the first with 7 spines, and a recumbent, anteriorly- 
directed one in front of the base of the fin: the second and the anal considerably more developed and without finlets 

posteriorly : two pre-anal spines. Scales small. Lateral-line smooth. Air-vessel bifurcated posteriorly. Pylorie 
appendages im moderate numbers, 

SYNOPSIS OF INDIVIDUAL SPECIES. 
1. Mieropteryx chrysurus, D. 7 | ater, A. 2|a5255. Colour of body uniform, a dark square blotch on 

the back of the tail. Ventrals white. Pondicherry, West coast of Africa, Atlantic coasts of temperate and 
tropical America. 
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1. Micropteryx chrysurus. 

Scomber chrysurus, Linn. Syst. i, p. 494; Bl. Schn. p. 33. 
Scomber chlorts, Bloch, t. 339; Bl. Schn. p. 27. 
Micropteryx cosmopolita, Agass. in Spix, Pisce. Bras. p. 104, t. lix. 
Seriola cosmopolita, Cuv. Reg. Anim. ; Cuv.and Val. ix, p. 219, pl. 259; Dekay, New York, Fauna, Fishes, 

p. 129; Holbr. Ich. South Carolina, p. 77, pl. xi, f. 1; Guich. Poiss. in Sagra, Hist. Cuba, p. 117; Jerdon, 
M. J. L. and Se. 1851, p. 137. 

Scomber latus, Gronov. ed. Gray, p. 127. 
Chloroscombrus cosmopolita, Girard, Proc. Acad. Nat. Sc. Phil. 1858, p. 168. 
Chloroscombrus Caribeus, Girard, 1. c. 
Micropteryx chryswrus, Ginther,. Catal. ii, p. 460; Kner, Novara Fische, p. 161; Bleecker, Fish. New 

Guinea, p. 84. 

B. vii, D. 7 | seem) P. 18, V..1/5, A..2 | atag, C. 17, Cee. pyl. 10-15, Vert. 10/14. 

Length of head 43 to 51, of caudal. 43 to one-fifth, height of body 22 to one-third in the total length. 
Hyes—diameter 34 in the length of head, 1 diameter from end of snout, and 3/4 apart. Body high and very 
compressed: the abdominal: more convex than the dorsal profile. Greatest width of the head equals 2/5 of its 
length; its height equals its length. Cleft of mouth almost vertical, 1t commences opposite the upper edge of the 
orbit, the lower jaw the longer and its end forming part of the dorsal profile when the mouth is closed: the 
maxilla reaches to below the first third. of the eye. Teeth—fine ones on both jaws, vomer, palate, and 
tongue. Hins—dorsal spines weak, increasing in length to the third which is nearly as high as the anterior portion 
of the soft dorsal, and 1/5 of the height of the body. Pectoral falciform and 35 to 34 in the total length. 
Ventral short and equal to 1/5 the height of the body. Anal similar to second dorsal. Caudal forked. Scales— 
small, present behind the eyes and over the body, also forming a sheath for the bases of the dorsal and anal 
fins. Lateral-line—forms rather a strong curve in the first third of its course. Colowrs—greenish along the back, 
becoming silvery on the sides and beneath. A dark blotch over the free portion of the tail. Ventrals white. 

Jerdon observed that this species is termed Tergaree parah, Tam. at Madras. 
Habitat.—This fish frequents the West coast of Africa and the Atlantic coasts of America: it has also 

been captured at Pondicherry. 

Genus, 3—Sertona, Cwv. 

Branchiostegals seven: pseudobranchie. Body oblong and moderately compressed: abdomen rounded. 
Cleft of mouth sometimes deep. Preopercle entire. Villiform teeth in the jaws, vomer, and palatine bones. First 
dorsal fin continuous, its spines not strong, the second dorsal and anal with many more rays: as a rule a pair of 
pre-anal spines, remote from the rest of the fin. Scales small or rudimentary. Lateral-line wnarmed. Air-vessel 
simple. Pyloric appendages many. 

Geographical distribution.—Nearly all temperate and tropical seas. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Seriola nigrofasciata, D. 5-6 | ggtgg, A- agtaz- Five or six broad vertical bands on the body: a dark 
spot on either lobe of caudal. Red Sea, through the seas of India, to the Malay Archipelago and beyond. 

1. Seriola nigrofasciata, Plate LI, fig. 6. 

Nomeus nigrofasciatus, Riipp. Atl. Fische, p. 92, t. xxiv, f. 2. 
Seriola binotata ? Cuy. and Val. ix, p. 215; Cantor, Catal. p. 137. 
Seriola Ruppellii, Cuy. and Val. ix, p. 216; Bleeker, Makr. p. 73. 
Seriola nigrofasciata, Riipp. N. W. Fische, p. 51; Giinther, Catal. ii, p. 465; Klunz. Verh. z. b. Ges. 

Wien, 1871, p. 450. 

vat), BS || = 1, 116), Aa anaes Ol le), 
Length of head from 32 in the young to 42 in the adult, of caudal 51 to one-sixth, height of body 32 to 

one-fourth of the total length. Hyes—diameter 1/4 of length of head, 1 diameter from end of snout. Dorsal 
profile more convex than that of the abdomen; snout rather obtuse; abdomen broad. Lower jaw rather the 
longer. Cleft of mouth commences opposite the centre or lower third of the front edge of the eye, the maxilla 
reaches to below the middle or hind third of the eye. Teeth—villiform in jaws, vomer, palate, and on the tongue. 
Fins—frst dorsal spines weak, low, from 1/3 to 1/2 the height of the second dorsal, the anterior portion of which 
latter equals from 1/2 to 2/3 of that of the body. Pectoral 2/3 as long as the head. Ventral nearly as long as 
the head. Anal commences below the middle of the soft dorsal. Caudal forked. Scales—minute. Colowrs— 
bluish gray, with five vertical black bands from the back down the body, and which have a rather anterior 
direction above the lateral-line: one or two ‘similar but narrower bands on the head. First dorsal fin black, 
second dorsal dark, becoming black near its summit and with a white tip. Pectoral yellow. Ventral and anal 
black, the latter with a white tip. Caudal yellowish, the young having a black blotch in the last portion of 
either caudal lobe. 

Jerdon (M. J. L. and Se. 1851, p. 137) observes on the affinity of the Madras fish with S. binotata, C.V. 
and terms it Mooskoom parah, Tamil. 
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Seriola Dusswmiert, C.V. ix, p. 217, D. 5 | 3,7, A. 2 | 4, may be the young of this species, the specimens 
from the Bay of Bengal being only 2 inches in length, but having 7 vertical brown bands. There is however in 
the Madras Museum a stuffed specimen 22 inches in length, having D. 5 | 3, A.2| 75. Eyes, diameter 2/7 of 
length of head, 1 diameter from end of snout, a slight keel on the side of the tail, and which appears different 
from S. nigrofasciata. I have also a skin 12 inches long, in a bad state, from the same place. The ventrals are 
shorter than in S. nigrofasciata. 

Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond. The one 
fieured (life-size) was captured in Madras in February, 1867, they are not rare. 

Genus, 4—Surioticutuys, Bleeker. 

Decaptus, Poey. 

Branchiostegals seven. Body oblong, compressed: abdomen rownded. Cleft of mouth of moderate depth. 
Preopercle slightly crenulated or entire.  Villiform teeth on the jaws, vomer, and palatines. First dorsal fin 
continuous, the second and the anal with many more rays, and each having one or two finlets posteriorly: a pair of 
pre-anal spines remote from the rest of the fin may be present or absent. Scales cycloid, small. Lateral-line unarmed. 

Geographical distribution.—From the Hast coast of Africa, through the seas of India, to the Malay Archi- 
pelago and beyond. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Seriolichthys bipinnulatus, D. 6 | ggtzs+i, A. 0-2 | 22,11. Two longitudinal bands, one from the 
eye to the end of the dorsal, the second to the middle of the caudal fin. Seas of India. 

1. Seriolichthys bipinnulatus, Plate LI, A. fig. 1. 

Seriola bipinnulata, Quoy and Gaim, Voy. Uranie, Zool. i, p. 363, pl. 61, f. 3; Cuv. Rég. Anim. III. Poiss. 
p. 130; Jenyns, Voy. Beagle, Fishes, p. 72. 

Hlagatis bipinnulatus, Benn.. Whaling Voyage, ii, p. 283. 
Seriolichthys bipinnulatus, Bleeker, Nat. Tyds. Ned. Ind. vi, p. 196; Giinther, Catal. i, p. 468; Klunz. 

Verh. z. b. Ges. Wien, 1871, p. 452. 
Seriolichthys Uineolatus, Day, Proc. Zool. Soc. 1867, p. 559. 
Kulul, Tam. 

B. vii, D. 5 | a2tes+i, P. 21, V. 1/5, A. 0-2 | 2, +i, C. 18, L. 1. 95, L. tr. 16/28. 

Length of head 1/5, of caudal 1/4 to 4/17, height of body 1/5 of the total length. Hyes—diameter 1/4 of 
length of head, 1} diameters from end of snout, and also apart. Body elongated and compressed, its greatest 
height being opposite the origin of the soft dorsal fin. Lower jaw slightly the longer, gape of mouth rather 
narrow, the maxilla reaches to below the front edge of the eye. Giull-openings cleft as far forwards as to below 
the anterior edge of the orbit. eeth—villiform in jaws, vomer, palatines, and on the tongue. /ins—dorsal 
spines of moderate strength, low, with the interspinous membrane deeply cleft. Anterior portion of second 
dorsal highest, equalling 2/5 of that of the body, at a short distance behind this fin are two rays placed close 
together and forming a finlet, they are rather elongated and reach the root of the caudal fin. Pectoral short, 
equalling 1/9 of the total length. Anal of the same form but anteriorly lower than the soft dorsal, being 2/7 of 
the height of the body, it has similarly a posterior finlet. Caudal deeply forked, its middle rays being only equal 
to 2/7 of its outer ones. Scales—on cheeks, upper edge of opercles, behind the eyes, and over the body. Colours 
—two longitudinal blue bands pass from the eye, the upper to the dorsal finlet, and the lower to the centre of 
the base of the caudal fin. 

_ Gjiinther (Catal. 1. ¢.) gives two pre-anal spines. Not finding any in Madras specimens, I concluded they 
belonged to a distinct species: however, since then I see in the “ Fishes of Zanzibar,” p. 62, that it is observed, 
“ Bleeker’s statement that there are two pre-anal spines separate from the remainder of that fin requires 
further confirmation.” The fish mentioned by Jerdon, M. J. L. and Sc. 1851, p. 186, as Poon kolal, Tamil, 
is this species. 2 

Habitat.—From the East coast of Africa, through the seas of India, to the Malay Archipelago and beyond. 
Tt attains several feet in length. The specimen figured (nearly 12 inches long) is from Madras, 

Genus, 5—Naucrarns, Owv. 

Nauelerus, Cuy. and Val. (young). 

Branchiostegals seven. Body oblong, sub-cylindrical. Cleft of mouth moderate. In thevery young there is a 
spine at the angle of the preopercle, which becomes absorbed as age advances. Villiform teeth im the jaws, vomer, and 
palatine bones. The first dorsal fin, which is continuous in the young, becomes reduced to a few spines in the adult : 
the second dorsal and anal with many rays ; no spurious fins: in the young two pre-anal spines remote from the soft 
Jin, and which become lost with age. Scales small: lateral-line unarmed: a keel on either side of the tail. Air-vessel 
present. Pyloric appendages in moderate numbers. 

The natural position of this Genus has been subjected to several changes. It is amongst the Scombride in 
Cuy. and Val.’s grand work, and Giinther in his “ Catalogue of Fishes,” left Nauerates in the same family, but 
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included Nawelerus amongst the Carangide. Gill and Kner distinctly proved Nawuelerus to be the young of 
Nawerates, in which. the authors of the “Fishes of Zanzibar,” p. 63, acquiesced and referred the Genus to 

Carangide.* 

Habitat.—These “ pilot fishes” are spread through all the seas of temperate and tropical regions. Most 
travellers in sailing vessels have seen them as close attendants upon sharks, leading them, as the sailors consider, 
to their prey. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Nawuerates ductor, D. 3-6 | zgtzs, A. 0-2 | z9227. Five to seven broad bluish vertical bands on the body. AGS 1a 

1, Nauerates ductor, Plate LI, A. fig. 2. 

Gasterosteus ductor, Linn. Syst. Nat. p. 489; Brun. Pisce. Mass. p. 67; Bennett, Whaling Voyage, ii, 
. 274. 

. Gasterosteus antecessor, Dald. Skrivt. Nat. Selsk. Kjob. ii, p. 166. 
Scomber ductor, Bl. t. 338; Hasselq. Iter, p. 336; Mitchell, Trans. Lit. and Phil. Soc. New York, i, 

. 424. 
: Scomber Koelreuteri, Bl. Schn. p. 570. 

Centronotus conductor, Lacép. ii, p. 311; Risso. Ich. Nice, p. 428, and Hur. Merid. i, p. 193; Conch. 
Trans. Linn. Soc. xiv, p. 82. 

Nauerates ductor, Cuy. and Val. viii, p. 312, pl. 282; Yarrell, Brit. Fish. i, p. 170; Guichen, Exp. Algér. 
Poiss. p. 60; Giimther, Catal. ii, p. 374; Klunz. Verh. z. b. Ges. Wien, 1871, p. 445. 

Naucrates Noveboracensis, Cuy. and Val. viii, p. 325. 
Nauerates Indicus, Cuy. and Val. viii, p. 826; Cuv. Reg. Anim. Il. Poiss. pl. 54, f 1; Less. Voy. Coq. 

Zool. Poiss. p. 157, pl. xiv; Richards. Ich. China, p. 269; Kner, Novara Fische, p. 145. 
Nauerates Koelreutert, Cuv. and Val. viti, 327. 
Nauclerus compressus, Cuv. and Val. ix, p. 249, pl. 263; Giinther, Catal. ii, p. 469 (? young). 
Thynnus pompilus, Gronov. ed. Gray, p. 123. 

B. vii, D. 3-6 | se2ss, P. 21, V. 1/5, A. 0-2 | ~254, C. 17, Cae. pyl. 12-15, Vert. 10/16. 

Length of head 14 to 2/9, of pectoral 1/8, of caudal 2/11, height of body 1/4 to 2/9 of the total length. 
Hyes—diameter 1/5 of length of head, 1} diameters from end of snout. The greatest width of the head equals 
3/5 of its length, and its height equals its length behind the posterior nostril. The maxilla extends to below the 
anterior edge of the orbit. Teeth—vilhform in jaws, in a pyriform band on yomer, and a long patch on the 
palatines, tongue rough. #ins—first dorsal spine short, second dorsal highest anteriorly, anal commences under 
the middle of the second dorsal. Pectoral as long as the ventral, which reaches 2/5 of way to the base of the 
anal. Caudal deeply forked. Scales—cycloid. Lateral-line—a little raised on the side of the tail. Colowrs— 
bluish, with five or six dark vertical bands: caudal sometimes with the ends of the lobes white, and having a 
dark band across their last third. Basal half of anal and centre of dorsal dark gray. 

Nauclerus abbreviatus, C.V. Lowe, Ginther: N. brachycentrus, triacanthus, annularis, and leucurus, C.V. 
and Gunther, are all probably young of this or closely allied species, having two pre-anal spines, and a more or 
less serrated preopercle, &e. 

Habitat—Seas of temperate and tropical regions. A specimen 7 inches long of the “ pilot fish” is in the 
Calcutta Museum, taken in the Indian Ocean by J. Hart, Esq., of the ‘“‘ Inflexible.” 

Genus, 6—Cuorinemts, Cu. and Val. 

Scomberoides, Lacép. 

Branchiostegals seven or eight: pseudobranchice. Body oblong and compressed. Hyes lateral. Cleft of mouth 
moderate or deep. Teeth in jaws, also present on vomer, palatines, and tongue. Two dorsal fins, the first (preceded 
by an immoveable, recumbent spine, directed forwards) has a groove at its base for its reception, it is formed by a 
few free spines, but im a less wumber than the rays of the second dorsal or anal, the posterior rays of both of which last 
are either detached or semi-detached ; a pair of pre-anal spines separated by an interspace from the remainder of the 
jin. Dermal scales mostly lanceolate. Lateral-line continuous, not keeled. Air-vessel bifurcated posteriorly. Pyloric 
appendages numerous. 

Geographical distribution—Red Sea, seas of India to the Malay Archipelago: also found in tropical 
parts of the Atlantic. 

Although this Genus is as a rule marine, the young ascend estuaries and tidal rivers, and it is not 
uncommon to find them in the Hoogly at Calcutta. As food they are dry and rather tasteless, in this respect 
resembling Trachynotus. 

* “ A second question arises, whether Nawcerates should be referred to Scombride or Carangide. The two anal spines of the 
young are separate from the soft portion: and although the number of caudal yertebre is increased by two, yet the number of 
abdominal vertebra remains the same: we are therefore inclined to remove this genus from the Scombride to the Carangide.” (Fish. 
Zanz. p. 63.) Bleecker in the Family Licuorper includes Naucrates, Chorinemus, Trachynotus, and Elacate. 
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SYNOPSIS OF SPECIES. 

1. Chorinemus Sancti-Petri, D. 7 | agtay, A. 2 | ay. Height of body 44 to 43 in the total length. Maxilla 
reaches to below hind edge of orbit. No enlarged teeth: in a triangular patch on the vomer elongated 
posteriorly. Dorsal spines flattened and do not overlap in the adult. Scales lanceolate and pointed. A single 
row of dark blotches above the lateral-line and sometimes a second below it: summit of soft dorsal black. Red 
Sea, seas of India to the Malay Archipelago and beyond. 

2. Chorinemus moadetta, D. 7 | py, A. 2 | =5345. Height of body 51 in the total length. Maxilla reaches 
to below last third of orbit. Canine-like teeth in front of either jaw: an elongated oval patch on vomer. 
Dorsal spines rounded and overlap. Scales like needles lying close together. A single row of dark blotches 
above the lateral-line: summit of soft dorsal black. Seas of India. 

3. Chorinemus lysan, D. 7 | ay2aq, A. 2 | aig. Height of body 1/4 of the total length. Maxilla reaches 
to beyond the hind edge of the orbit. No enlarged teeth in jaws: in a triangular spot on vomer, haying a 
posterior prolongation. Dorsal spines overlap. Scales lanceolate; six or eight large, round, gray marks on the 
side: summit of soft dorsal black. Red Sea, seas of India to the Malay Archipelago and beyond. 

4, Chorinemus tala, D. 7 | 35, A.2 | 2, Height of body 33 in the total length. Maxilla reaches to 
below hind edge of the eye. Strong canines in either jaw: in a quadrangular patch of villiform ones on the 
vomer. Dorsal spines overlap. Scales lanceolate and pointed. A row of dark spots along the sides. Summit 
of second dorsal black. Seas of India. 

5. Chorinemus toloo, D. 7 | agtzy, A. 2 | aie. Height of body 3} to 32 in the total length. Mavxilla 
reaches to nearly or quite below the hind edge of the eye. No enlarged teeth in the jaws: in a triangular patch 
on the yomer. Dorsal spines overlap. Scales lanceolate. A row of dark spots along the sides. Vertical fins 
darkish. Seas of India to the Andamans. 

1. Chorinemus Sancti-Petri. 

Cuy. and Val. viii, p. 379, pl. 236; Bleeker, Makr. p. 45; Jerdon, M. J. L. and Se. 1851, p. 136; Peters, 
Wieg. Arch. 1855, p. 245; Gunther, Catal. ii, p. 473 (part). 

Thynnus Moluccensis, Gronoy. ed. Gray, p. 121. 
Scomberoides sancti-petri, Bleeker, Bintang, 1868, p. 4. 

B. viii, D. 7 | aptua, P.17,.V. 1/5, A. 2 | a5, C. 15. 

Length of head 51 to 54, of pectoral 43, of caudal 43, height of body 44 to 42 in the total length. Hyes— 
diameter one-fourth to 43 in length of head, 1 to 11 diameters from end of snout, and also apart. Greatest 
width of head equals 2/5 of its length, and its height its length posterior to the hind nostril. Profile above orbit 
slightly concave. The maxilla reaches to beneath the hind edge of the orbit, it is concealed by the preorbital 
except in the last third of its course. Central longitudinal crest on the skull scarcely elevated. Angle of 
preopercle slightly produced. eeth—in several villiform rows anteriorly in both jaws, becoming a single one in 
the last 2/3 of the premaxillaries : in two rows in the lower jaw: ina triangular patch, elongated posteriorly, on 
the vomer : in a pyriform band, largest anteriorly, on the palatines, and also on the tongue. F'’ims—the spines of 
the first dorsal are flattened, laterally expanded into a lanceolate form, and have a keel along their centre: in 
the adult one spme does not extend so far as to the base of the next before it, but they slightly overlap in the 
young. Second dorsal commences midway between the snout and the front nostril, its first portion is elevated 
and equals 4/9 of that of the body, and is 1/5 higher than the commencement of the anal. Ventral reaches half 
way to the anal. Caudal deeply lobed. Scales—lanceolate and pointed in their exposed portions, which have a 
line along their centre and the posterior part depressed, behind the exposed lanceolate portion each scale ends in 
a narrow pedicle rather more than half its entire length. In the young they are not quite so pointed and when 
removed appear much likea spoon. Lateral-line—makes an obtuse angle opposite the middle of the pectoral fin, 
from thence it gradually slopes downwards, becoming straight beneath the first dorsal ray. Colowrs—a bluish- 
gray spot on the opercle, and a row of from 6 to 8 dark blotches above the lateral-line: sometimes, more 
especially in the adult, a second row beneath it. Summit of soft dorsal black. 

Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond. It attains 
at least 20 inches in length. 

2. Chorinemus moadetta, Plate LI, B. fig. 1. 

Scomber tol parah, Russell, Fish. Vizag. ii, p. 29, pl. 138. 
Chormemus moadetta, Cuv. and Val. viii, p. 8382; Rupp. N. W. Fische, p. 45; Klunz. Verh. z. b. Ges. 

Wien, 1871, p. 448. 
Chorinemus tol, Cuy. and Val. viii, p. 385; Cantor, Catal. p. 119; Jerdon, M. J. L. and Sc. 1851, 

p- 186; Gunther, Catal. ii, p. 473 ; Day, Fish. Malabar, p. 93; Kner, Novara Fische, p. 162. 
Chorinemus Sancti-Petri, Giinther, Catal. ii, p. 473 (pt.) ; Day, Fish. Malabar, p. 95. 
SH aul IDL |) rey 1h TS Ae IY JN) || OL a7, ; 

Length of head 53 to 52, of caudal 63, height of body 53 in the total length. Hyes—diameter 43 to 
one-fifth in length of head, 14 diameters from end of snout, and also apart. Dorsal profile rather more convex 
than that of the abdomen, and rather concave above the orbits, the central and lateral ridges on the summit of 

\ 
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the head well developed. The lower jaw somewhat the longer, the cleft of the mouth commences opposite the 
middle of the eyes, the maxilla (which is uncovered from beneath the first third of the eyes) reaches to 
beneath the last third of the orbit.* Greatest depth of preorbital equals 1/3 of the diameter of the orbit. 
Teeth—in the premaxillaries in a single row, the two anterior ones of which are large and rather canine-like, 
posteriorly to these are some villiform ones: teeth in the lower jaw in two rows, the outer of which is curved 
rather outwards and upwards, whilst there are enlarged ones on either side of the symphysis: an elongated ovate 
patch on the vomer having an anterior-posterior direction: in a long pyriform band on the palate largest 
anteriorly, also on the tongue. F%ms—dorsal spines rounded, not flattened, overlapping and twisting laterally 
when elevated. Second dorsal commences midway between the anterior edge of the eye and the base of the 
caudal fin, its first portion is the highest equalling 24 in that of the body, and 1/3 higher than the first part of 
the anal. Pectoral as long as the head behind the middle of the eye. Ventral reaches 2/5 of the way 
to the anal. Caudal deeply forked. Scales—are peculiar, resembling needles sharp at both ends, lying close 
together and interdigitating, it is only near the free portion of the tail that they become at all scale-like. 
Lateral-line—rather indistinct and almost straight, making one slight angular elevation above the last third of 
the pectoral. Colowrs—silvery along the upper third of the body, becoming white on the sides and below, 
a series of 6 or 8 blotches along the sides, mostly above the lateral-line. A black blotch at the highest point of 
the second dorsal and the ends of either lobe of the caudal, the other fins yellow. 

This species in its external form resembles C. Sancti-Petri, C. V., but its scales are entirely different, 
corresponding apparently to C. Mauritianus, in which they are said to be smooth requiring a magnifying glass 
to detect, as under the naked eye they merely resemble pores. Likewise it appears to be C. tol, in which the 
mode of scaling as existing in this species is described, but the mouth is said only to be cleft below 
the front edge of the eye. Russell observes that Scomber tol parah is without scales. Chorinemus tol of 
Cantor and Jerdon is identical with the C. moadetta. It is also termed Zoal parah or “leather skin” 
by the natives. 

Habitat—Red Sea, east coast of Africa, and seas of India, attaining upwards of 15 inches in length. 
As food its flesh is dry and tasteless. 

69 Ps .8. Chorinemus lysan. 

Scomber lysan, Forsk. No. 84, . OA, 
Scomber Forsteri, Bl. Schn. p. 26. 
Scomberoides Commersonianus, Lacép. ii, pl. 20, f. 3. 
Scomber aken parah, Russell, Fish. Vizag. ii, p. 31, pl. 141. 
Scomber Madagascariensis, Shaw, Zool. iv, p. 590, pl. 85; Bennett, Life of Raftles, p. 689. 
Lichia lysanm, Rupp. Atl. Fische, p. 91. 

nae Crees Commersonianus, Cuy. and Val. viii, p. 370; Bleeker, Makr. p. 44; Jerdon, M. J. L. and Sc. 
» p. 186. 

Chorinemus lysam, Cuy. and Val. viii, p. 387; Rippell, N. W. Fische, p. 44; Cantor, Catal. p. 118; 
Ginther, Catal. ii, p. 471; Day, Fish. Malabar, p. 92; Kner, Novara Fische, p. 163; Klunz. Verh. z. b. Ges. 
Wien, 1871, p. 448. 

? Chorinemus Farkharti, Cuv. and Val. viii, p. 388. 
Chorinenus aculeatus, Cuy. and Val. viii, p. 384. 
Toal parah, Tam.; Parah, Hind. 

B. viii, D. 7 | z5x5, P. 19, V. 1/5, A. 2 | xq) C. 19, Vert. 10/16. 
Length of head 53 to one-sixth, of caudal two-ninths, height of body 34 to one-fourth in the total 

length. Hyes—diameter 1/4 of length of head, 1/2 to 2/3 of a diameter from end of snout, and rather above 
1 apart. Greatest width of head 22 in its length, whilst its height almost equals its length. Body rather 
strongly compressed, profile over nape slightly concave. Cleft of mouth deep, the maxilla extending nearly 
half a diameter behind the orbit, the maxilla is narrow and uncovered by the preorbital from beneath the 
first third of the eye. The length of the premaxillary is 4/7 of that of the head. Teeth—anteriorly 
in two rows, posteriorly in one in the premaxillaries: in two rows in the lower jaw, the outer of which is 
directed outwards and upwards in the young, some of the anterior teeth in both jaws are rather enlarged: ina 
triangular spot rather prolonged posteriorly in the vomer: in a pyriform band, largest anteriorly, on the pala- 
tines, also on the tongue. Finms—the anterior portions of the soft dorsal and anal elevated, equalling 4/5 of the 
length of the head, the last 8 or 10 rays semi-detached, the last rather elongated. Caudal deeply forked. 
Scales—distinct and lanceolate. Lateral-line—has a slight angular elevation soon after its commencement. 
Colowrs—six to eight large, round, gray spots like finger-marks on the side, the lateral-line sometimes going 
through the two first, while the others are all above it: summit of soft dorsal black. 

Habitot.—Red Sea, seas of India to the Malay Archipelago and beyond ; it attains a considerable size. 

4. Chorinemus tala. 

Scomber tala parah, Russell, Fish. Vizag. ii. p. 30, pl. 140. 

* Mouth cleft to below front edge of eye in C. tol, according to Russell, Cuv. and Val., Gither, &c. 
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Chorinemus tala, Cuy. and Val. viii, p. 377; Jerdon, M. J. L. and Se. 1851, p. 136; Giinther, Catal. ii, 
p- 473; Day, Fish. Malabar, p. 93. \ 

TB a vaitae ales LOT RV iOS PAR) nl 5 Ce ali7. 

Length of head 54, of caudal At, height of body 32 in the total length. Hyes—diameter 1 /4 of length 
of head, 1 diameter from end of snout, and 14 apart. Greatest width of head equals 3/7, and its hei¢ht equals 
7/8 of its length. Dorsal and abdominal profiles equally convex. Lower jaw prominent: cleft of mouth 
commences opposite the upper third of the eye: the maxilla (which is uncovered from below the middle of 
the eye) extends to beneath the hind edge of the eye. Greatest depth of preorbital equals 3/7 of width 
of orbit. Posterior limb of preopercle nearly vertical, and its angle not produced. ‘Teeth—two strong 
canines directed a little outwards at the symphysis in either premaxillary, and several villiform rows behind 
them, laterally a single row of rather distantly placed pointed teeth: in the lower jaw at the symphysis are two 
canines anteriorly pointing a little forward, posteriorly two more directed upwards, laterally two rows of teeth, 
the inner being considerably the larger: in a quadrangular spot on the yomer, in a pyriform band larger 
anteriorly on the palatines, and also on the tongue. /’ns—dorsal spines overlapping and twisting slightly 
laterally when elevated. Second dorsal commences midway between the nostrils and the base of the caudal, 
its first portion equals 24 in the height of the body, and is 1/5 longer than the anterior part of the anal. Pectoral 
as long as the head without the snout. Ventral reaches 2/5 of the distance to the anal. Caudal deeply forked. 
Scales—rhomboidal, and more or less pointed posteriorly, on being removed the outer half is found to be 
lanceolate, the posterior more contracted. Lateral-line—becomes straight below the middle dorsal spine, in this 
course it has an angular elevation above the last 2/3 of the pectoral fin. Colowrs—leaden-silvery in the upper 
third of the back, silvery-white on the sides and ‘below, a series of 7 spots above the middle of the sides, the 
two first being intersected by the lateral-line. Summit of second dorsal black. 

Habitat—Seas of India, attaining at least 65 inches in length. 

5. Chorinemus toloo, Plate LI, A. fig. 3. 

Scomber toloo parah, Russell, Fish. Vizag. ti, p. 29, pl. 187. 
Chorinemus toloo, Cuy. and Val. viii, p. 377; Giinther, Catal. ui, p. 473; Day, Fish. Malabar, p. 96; 

Klunz. Verh. z. b. Ges. Wien, 1871, p. 447. : 

B. viii, D. 7 | <g2a, P. 20, V. 1/5, A. 2 | ass, C. 19. 

Length of head 52, of pectoral 1/8 to 83, of caudal 43 to one-fifth, height of body 3} to 32 in the total 
length. Hyes—diameter 2/9 of length of head, 1 diameter from end of snout, and also apart. Body elliptical, 
compressed; a gradual rise to the first dorsal. Greatest width of head equals 24 in its length, and 
its height almost its length. Cleft of mouth commences opposite the upper third of the eye. The maxilla 
extends to nearly or quite below the posterior margin of the orbit: upper jaw only uncovered in the last 1/3 
of its extent: premaxillaries equal to 4/7 of the length of the head. Preorbital narrow, but covering the first 2/3 
of the maxilla: preopercle narrow, having its angle rounded and produced. Central crest of the skull distinct. 
Teeth—comparatively large, in a single row in the upper jaw and in two in the lower, the outer of which last 
is directed somewhat outwards, whilst there are two canine-like teeth on either side of the symphysis 
of the lower jaw: in a triangular patch on the vomer: an elongated pyriform band, largest anteriorly on the 
palatines, and on the tongue. ins—the anterior portion of the soft dorsal elevated, similar to the anal, and 1/2 
the height of the body, the posterior 8 or 10 rays of either fin semi-detached, and the last rather elongated. 
Caudal deeply forked. Scales—small but distinct, and lanceolate in their exposed portion. Lateral-line—has a 
very slightly raised angle in the first part of its course, but its general direction is straight. Colowrs—greenish 
tinge along the back shot with blue, becoming of a dull silvery below the lateral-line. Six to eight moderately 
sized, oval, and indistinct vertical spots or blotches on the side, usually intersected by the lateral-line. Vertical 
fins darkish. 

Habitat.—Seas of India, the specimen figured (11 inches long) is from the Andamans; it is said to attain 
eighteen inches in length. 

Genus, 7—Tracuryotus,* (Lacép.) Cuw. and Val. 

Acanthinion and Cesiomorus, Lacép. 

Branchiostegals seven: pseudobranchice absent. Body compressed, more or less elevated, with the frontal 
region prominent.  Hyes lateral. Snout obtuse and swollen: cleft of mouth small. Teeth on the jaws, vomer, and 
palatines, usually lost with age. Two dorsal fins, the first composed of spines having a small connecting membrane 
(receivable into a groove at their base), and a horizéntal one, directed forwards, anterior to the fin: second dorsal and 
anal uth more rays than spines in the first dorsal: the anterior portion of the second dorsal and anal pointed and 
elongated : two pre-anal spines separated by an interspace from the remainder of the fin: no finlets. Scales small. 
Luteral-line unarmed. An air-vessel bifurcated posteriorly. Pyloric appendages nwmerous, or in moderate numbers. 

Geographical distribution—From the Red Sea, through the seas of India to the Malay Archipelago 
and beyond. 

* Cultalli, Tamil. 
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SYNOPSIS OF SPECIES. 
1. Trachynotus Baillonii, D. 6-7 | s32sq, A. 2 | sy4ez. Short ventral fins, caudal from 34 to 35 in the total 

length: 3 to 5 small black spots on the lateral-line. Red Sea, seas of India to the Malay Archipelago. 
2. Trachynotus Russellii, D. 6 | s4y5, A. 2 | #5. Comparatively long ventral fins : caudal 44 to 45 in the 

total length: 3 to 5 large and dull roundish blotches above the lateral-line. Seas of India to the Malay 
Archipelago. 

3. Trachynotus ovatus, D. 6-7 | zg!s, A. 2 | zg. Golden, without blotches. Red Sea, seas of India 
to the Malay Archipelago and beyond. Also found in the Atlantic, between Africa and America. 

1. Trachynotus Bailionii, Plate LI, A. fig. 4. 

Cesiomorus Baillonii, Lacép. ii, p. 93, pl. 3, fig. 1. 
Cesiomorus quadripunctatus, Riipp. Atl. Fische, p. 90, pl. 24, f. 1. 
Trachinotus quadripunctatus, Cuv. and Val. vii, p. 434; Cantor, Catal. p. 122. 
Trachinotus Bailloni, Cuv. and Val. vii, p. 431; Giinther, Catal. ii, p. 484; Day, Fish. Malabar, p. 98 ; 

Klunz. Verh. z. b. Ges. Wien, 1871, p. 449. : 
Vella oodoo and Parrwu, Mal.; Mookalee, Tamil. 

B. vii, D. 6-7 | ggtzz, P.17, V. 1/5, A. 2 | aotag, C. 19, Cee. pyl. 12, Vert. 9/12. 

Length of head 54 to 53, of pectoral one-eighth, of caudal 33 to 34, height of body from one-third to 3} in 
the total length. Hyes—diameter 2/7 to 1/4 of length of head, 1 diameter from end of snout, and 1} apart. 
Body elevated and strongly compressed: jaws of equal length: the maxilla nearly reaches to beneath the 
centre of the orbit. Teeth—card-like in both jaws, on vomer, and palatines. /ims—the first dorsal spines 
moderately strong: second dorsal and anal are very much produced in front, and if laid backwards those of the 
dorsal reach to nearly the end of that fin: those of the anal to its posterior extremity: whilst the last fifteen 
rays are parallel with the back and abdomen. Pectoral as long as the head, excluding the snout. Ventral 
small, equalling 13 diameters of the orbit. Caudal with deeply produced lobes, the upper slightly the longer, 
the central rays 1/4 the length of the outer ones. Scales—small, placed in sinuous lines. Liateral-line—nearly 
straight, and im simple tubes. Colowrs—upper surface of head and back of a silvery yellowish-green, becoming 
lighter on the sides, and silvery-white on the abdomen, opercles, and cheeks. Lobes of dorsal, anal, and caudal 
black, some white likewise on those of the tail: a row of three to five deep black blotches along the sides and 
on the lateral-line. 

Habitat—Red Sea, Hast coast of Africa, seas of India to the Malay Archipelago: it attains at 
least 20 inches in length. The specimen figured is 13 inches long and from Aden. 

2. Trachynotus Russellii, Plate LI, B. fig. 3. 

Scomber botla parah, Russell, Fish. Vizag. ii, p. 32, pl. 142. 
Scomber botla, Shaw, Zool. iv, p. 591.* 
Trachinotus Russellii, Cuy. and Val. viii, p. 436; Jerdon, M. J. L. and Se. 1851, p. 136. 
Trachinotus oblongus, Cuy. and Val. viii, p. 437; Giimther, Catal. ii, p. 484. 

iB aa ID, | eae UA ie Ys ee Ch 1, 
Length of head one-fifth to 52, of caudal one-fourth to 43, height of body 31 to 33 in the total 

length. Hyes—diameter 3} to 32 in the length of head, about 1 diameter from end of snout, and 1+ apart. 
Dorsal and abdominal profiles about equally convex, snout obtuse. Height of head equals its length. Jaws of 
about equal length, the cleft of the mouth commences opposite the middle or lower third of the front edge of the 
orbit, and the maxilla reaches to beneath the centre of the eye. Preorbital at its widest part equals the width 
of the maxilla. Central longitudinal crest on the head well developed. ‘eeth—fine ones on ‘jaws, vomer, 
and palatines, even in fish 22 inches long. Fins—spines of first dorsal of moderate strength : anterior rays of 
second dorsal prolonged, equalling 2/3 or 3/4 of the length of the base of the fin, and being similar to those of 
the anal. Pectoral rounded, as long as the head without the snout, or behind the middle of the eyes. WVentrals 
as long as the postorbital portion of the head in the adult, rather longer in the young, they reach above half- 
way to the anal in the young, but are not quite so long in the adult. Caudal deeply forked, the central 
rays equalling 1/5 of those of the longest outer ones in the young, but 1/4 or even less in the adult. Scales— 
in irregular rows, small. Lateral-line—nearly straight. Colowrs—greenish, dashed with yellow on the back, 
becomig more golden on the sides and beneath: usually a dark blotch at the upper margin of opercle 
and commencement of the lateral-line. From 3 to 5 large, dull, rounded blotches a little distance above the 
lateral-line, but which often disappear after death: they are much darker and more persistent in the adult 
than in the young: elongated portions of dorsal and anal fins, also lobes of caudal, orange stained with black. 

This species can at once be distinguished from 7. Baillonii by the spots being above, not on, the lateral- 
line, and by its much longer ventral fins. 

Amongst Sir Walter Elliot’s drawings of Indian Fishes is one of this genus, haying the dorsals black, and 
a black band along the anal. The soft dorsal is scarcely higher than the spinous, but the figure is scarcely 
2 inches in length. ; 

Habitat.—Seas of India to the Malay Archipelago. It is not uncommon at Madras, my largest specimen 
being 22 inches long, from Canara: specimen figured 13 inches long. 

: b a in Russell’s Fish. Vizag. which is Chorinemus toloo. * Shaw observes “ var. ? pl. 137”’ in Russell’s Fish. Vizag. which is Ch tol 
bo ise] 
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8. Trachynotus ovatus,* Plate LI, B. fig. 2. 

Gasterosteus ovatus, Lin. Syst. Nat. i, p. 490. 
Cesionorus Blochii, Lacép. ili, p. 95,.pl. 11, f. 2. 
Centronotus ovalis, Lacép. ii, pp. 309, 316. 
Scomber falcatus, Forsk. p. 57. 
Scomber mookalee-parah, Russell, Fish. Vizag. ii, p. 39, pl. 154. 
Trachinotus faleatus, Lacép. ii, p. 79; Riipp. Atl. Fische, p. 89; Cuv. and Val. viii, p. 430. 
Trachinotus mookalee, Cuy. and Val. viii, p. 423; Cantor, Catal. p. 120; Jerdon, M. J. L. and Se. 1851, 

. 136. 
: Trachinotus Blochii, Cuv. and Val. viii, p. 425. 

Trachinotus afinis and falcifer, Cuv. and Val. viii, p. 428. 
Trachinotus drepanis, Cuy. and Val. viii, p. 429. 
Trachynotus ovatus, Gunther, Catal. ii, p. 481; Day, Fish. Mal. p. 97; Steind. Ak. Wien, 1869, p. 709; 

Kner, Novara Fische, p. 164; Klunz. Verh. z. b. Ges. Wien, 1871, p. 449. 
Kootili, Tamil. 

B. vii, D. 6-7 | sta, P- 17, V. 1/5, A. 2 | aetg, C. 17, Cee. pylori 12. 

Length of head 2/9, of pectoral 1/8, of caudal 1/4, height of body 1/2 to 3/7 of the total length. Hyes— 
in centre of height of head, diameter 1/3 to 2/9 of length of head, 1/2 of a diameter in the young to 12 in the 
adult from end of snout, and 1+ apart. Body elliptical and compressed, snout obtuse; a considerable rise 
from it to the first dorsal, but superior and inferior profiles of body equally convex. Mouth oblique: maxilla 
reaching to beneath the centre of the orbit. T'eeth—in young specimens a band of card-like ones in both jaws, 
but as the fish increases in size (as eight inches in length) they disappear, as well as those on the vomer and 
palatine bones. ’’ms—second dorsal having its first ray highest, and equalling 1/2 the height of the body, its 
last portion or two-thirds parallel with the curve of the back. Ventrals in the young as long as the head behind 
the middle of the eyes. Caudal with deep lobes, its central rays equal 2/5 of its outer ones. Scules—minute. 
Lateral-line—at first very slightly ascends, and then forms a slight curve to opposite the eleventh dorsal ray, 
from whence it proceeds straight to the centre of the caudal. Colowrs—more or less golden colour: the wpper 
half of the first five dorsal rays tipped with black, and the fin generally with minute black points: sometimes 
the anal and caudal are similarly marked. Pectoral gray in its first three quarters, its last fourth yellow. 

Amongst Sir Walter Elliot’s drawings of Indian Fishes is one of the young of this species (2 inches long) 
showing the soft dorsal black, and a dark band along the anal. 

Habitat—Red Sea, Hast coast of Africa, through the seas of India to the Malay Archipelago and 
beyond : it attains at least 20 inches in length. This fish salts well, but when fresh is dry and insipid. 

Genus, 8—Psnrrust (Comm.), Cuv. and Val. 

Monodactylus, Lacép. 

Branchiostegals siw: pseudobranchie. Body much compresssd and elevated. Hyes lateral. Cleft of mouth 
small, snout short. Teeth villiform on jaws, vomer, palatine bones, and tongue. A single dorsal fin with seven or 
eight spines: anal with three, continuous with the rest of the fin: ventrals rudimentary. Scales small, covering the 
vertical fins. Lateral-line unarined. Air-vessel present, bifurcated posteriorly. Ccecal appendages numerous. 

Geographical distribution.—Red Sea, Hast coast of Africa, seas of India to the Malay Archipelago and 
beyond. 

SYNOPSIS OF SPECIES. 

1. Psettus falciformis, D. ss855, A. #5, L. 1.100. Height of body half to 23 in the total length. Silvery. 
Red Sea, seas of India and beyond. 

2. Psettus argenteus, D. z3855, A. o5°5q, 1.75. Height of bodv 2/3 of the total length. Silvery. A 
black ocular band and a second from the dorsal spime to opercle. Red Sea, seas of India and beyond. 

1. Psettus falciformis, Plate LI, A. fig. 6. 

Monodactylus faletfornuis, Lacép. 11, pp. 131, 132, 133. 
Psettus, Commersonii, Cuy. and Val. vii, p. 250. 
Psettus faleiformis, Giinther, Catal. ii, p. 488; Day, Fish. Malabar, p. 100. 
Purrandee, Mal. 

EL ey DS es 1D, GS WES, Ae Cha ine TL, 11000), 299 

Length of head one-fourth to 43, of caudal 44 to one-fifth, height of body half to 22 in the total length. 
Byes—diameter 25 in length of head, 1/2 a diameter from end of snout, and 1 apart. Cleft of mouth oblique, 

* The synonymy of the Atlantic species is not inserted amongst the above, see Chetodon rhomboides, Bl. t. 209 : Acamthinion 
rhomboides, Lacép.: Trachinotus rhomboides, fuscus and teraia, C. and V.: T. spinosus, Dekay : Lichia spinosa, Baird ; Doliodon 
spinosus, Gerard. 

. { Family Pserrorper, Bleeker. 
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the maxilla reaches to below the front edge or first third of the eye. Angle of preopercle rounded and finely 
serrated. Greatest depth of preorbital equals 1/3 of the diameter of the eye. eeth—villiform and in numerous 
rows in both jaws, present on vomer, palate, and tongue. ims—dorsal spines nearly concealed, anterior rays 
elevated anteriorly. Pectoral 2/3 as long as the head. Ventrals placed close together like two spines, the rays 
being minute. Anal of the same form as the dorsal, its anterior portion as high as the head is long. Caudal 
rather deeply emarginate. Scales--about 120 rows descend to the lateral-line. Lateral-line— forms a long arch 
becoming straight on free portion of the tail. Colowrs—silvery, soft dorsal and anal tinged with black. 

Habitat.—Red Sea, seas of India and beyond: attaiming at least 9 inches in length. The specimen 
figured (from Madras) is 63 inches in length. 

2. Psettus argenteus, Plate LI, B. fig. 5. 

Cheetodon argenteus, Linn. Ameen. Acad. iv, p. 249; Bl. Schn. p. 230. 
Scomber rhombeus, Forsk. p. 58; Shaw, Zool. iv, p. 595. 
Centrogaster rhombeus, Gmel. Linn. p. 1338. 
Acanthopodus argenteus, Lacép. ly, pp. 558, 559. 
Centropodus rhombeus, Lacép. ii, pp. 303, 304. 
Zeus kanki-sandawa, Russell, Fish. Vizag. i, p. 47, pl. 59. 
Psettus rhombeus, Cuv. and Val. Vil, p. DAS ; Cuv. Rég. Anim. Ill. Poiss. pl. xli, f. 2; Bleeker, Chetod. 

p. 29; Peters, Wieg. Arch. 1855, p. 247. 
Monodactylus rhombeus, Griffith in Cuy. An. King. Fishes, pl. 55, f. 2; Swainson, Fishes, ii, p. 212; 

Cantor, Catal. p. 172. 
Psettus argenteus, Richards. Voy. Erebus and Terror, Fishes, p. 57, pl. 35, f. 1-3; Giinther, Catal. ii, 

p. 487; Day, Fishes of Malabar, p. 99; Kner, Novara Fische, p: 164; Klunz. Verh. z. b. Ges. Wien, 1871, 
794. 

: Monodactylus argenteus, Bleeker, Fish. Madagascar, p. 65. 
Nga-pus-soond, Mugh.; Oo-chra-dah, Andam. 

B. vi, D. s383o) PB: 17, V- ats, A. as8sq, C. 17, L. 1. 493. 

Length of head one-fourth to 44, of caudal 44, height of body 13 in the total length. Hyes—diameter 
24 in length of head, 1/3 of a diameter from end of snout, and 1 apart. Cleft of mouth oblique, lower jaw the 
longer, the maxilla reaches to below the front edge of the eye. Angle of preopercle rather angular and finely 
serrated. Greatest depth of preorbital equals 2/ 7 of the diameter of the eye. Teeth—yilliform and in numerous 
rows in both jaws: present on vomer, palatines, and tongue. %ms—anterior dorsal rays elevated, equalling 1/5 
more than those of the anal. Pectoral as long as the head excluding the snout. Ventrals placed close together 
like two spines, the rays being minute. Anterior anal rays as long as the head. Candal emarginate. Lateral-line— 
makes a long, low curye, becoming straight nearly below the last fourth of the dorsal fin. "Cbibur s—silvery with 
purplish reflections, especially about the anal fin: the back is ofa yellowish green, which after death rapidly 
assumes a leaden hue. One rather wide black band passes directly downwards from the nape to the centre of 
the eye; a second from opposite the three first dorsal spines goes as far as the opercle. Some of the dorsal is 
stained with black, as is also the anterior portion of the anal though toa less extent. Pectoral and ventral 
colourless: caudal yellow, with a narrow black posterior edge. 

Habitat—Red Sea, Hast coast of Africa, seas of India to the Malay Archipelago and beyond : it attains 
at least seyen inches in length. Most common in Malabar during the monsoon months. The specimen figured 
(life-size) is from Madras. 

Genus, 9—Puatax, Cuv. and Val. 

Branchiostegals six: pseudobranchie. Body compressed and much elevated. Byes lateral. Cleft of mouth 
small: snout short. Teeth setiform, trilobed at their swmmuits, some also present on the vomer. A single dorsal jin 
with from three to seven spines, which are nearly hidden: anal with three continuous with the rest of the fin: ventrals 
well developed. Scales ctenoid, of moderate or small size, eatended, on to the vertical fins. Lateral-line unarmed. 
Air-vessel sinrple. Pyloric appendages few. 

These fishes appear to alter considerably with age, their anterior profile becoming more obtuse and their 
fins comparatively shorter. 

SYNOPSIS OF SPECIES. 

1. Plataw tera, D. 37555, A. za2a7, Li. 1. 60-65. Snout obtuse, profile from snout to above eyes vertical. 
Young with an ocular band as wide as the eye, a second from dorsal spines to between ventral and anal fins: a 
broad one covers the last half of the back and sides. Seas of India to Malay Archipelago and beyond. 

2. Plataa vespertilio, D. s5257, A. a8z5, LU. 1. 55. Snout not quite vertical. Young with a narrow 
ocular band 1/3 as wide as eye: a second from dorsal spines to just before anal: another at commencement of 
free portion of tail. Red Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond. 

1. Platax teira, Plate LI, B. fic. 4. 

Cheetodon teira, Forsk. p. 60, t. 22; Bl. t. 199, f. 1; Gmel. Linn. p. 1265; BI. Schn. p. 221; Shay, Zool. 
iy, p. 345, pl. 48. 

2H 2 
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Chatodon kahi sandawa, Russell, Fish. Vizag. i, p. 68, pl. 87. 
Plataa tetra, Cuv. Reg. Anim.; Riipp. Atl. Fische, p. 68, and N. W. Fische, pp. 33, 37; Cuy. and Val. vii, 

p. 226; Cantor, Catal. p. 168; Bleeker, Chetod. p. 28; Jerdon, M. J. L. and Se. 1851, p. 133; Peters, 
Wieg. Arch. 1855, p. 247; Giimther, Catal. u, p. 492; Day, Fish. Malabar, p. 101 ; Klunz. Verh. z. b. Ges. 
Wien, 1870, p. 123. 

Plata Leschenauldi, Cuy. and Val. vii, p. 223. 
Plataw vespertilio, Tem. and Schleg. Fauna Japon. Poiss. p. 83, pl. 43. 

B. vi, D. 3325s P. 17, V. 1/5, A. gpa C. WY, L, 1. 60-65. 

The height of the body, excluding the vertical fins, is aie more than, or equal to, its length* excluding 
the caudal fin. Hyes—diameter about 1 /3 of length of head, rather above 1 diameter from end of snout, 
and 1; apart. Dorsal profile more conyex than “that of the abdomen, ib is very obtuse from the snout to 
above the eyes. Angle of preopercle rounded and entire. Greatest depth of preorbital equals 2/3 of 
the diameter of the eye. 'ins—anterior portions of dorsal and anal fins very prolonged m the young extending 
(at 6 inches in length) nearly 1/2 the length of the entire fish beyond the end of the caudal fin, and the ventral 
to the end of the caudal. These fins become comparatively much shorter as age advances. Caudal with its 
central rays slightly prolonged, making the posterior end of the fin concave im either half. Colowrs— 
in the young grayish, with an ocular band about as wide as the eye passing downwards to the ventral fin: a 
second broad one from the spines and first few dorsal rays passes downwards behind the head, half gomg in, 
front the other half behind the pectoral fin, and it is lost between the ventral and anal: a very broad 
band passes from the last 2/3 of the dorsal fin to the same part of the anal: a narrow band over root of caudal 
fin. Fins black, exclusive of the pectoral and ventral which are yellow except at their bases. The bands 
disappear with age. 

In a specimen 9 inches long the dorsal, anal, and ventral fins have decreased in length so as to closely 
resemble the young P. vespertilio, (Pl. 51 A, f. 5), but the snout is more obtuse and the scales more numerous. 

Habitat—Seas of India to the Malay Archipelago and beyond. Attaining at least 20 inches in length. 
Russell says their flavour is excellent, and Cantor makes the same remark. 

2. Platax vespertilio, Plate LI, A. fig. 5 

Cheetodon vespertilio, Bloch, t. 199, f. 2; Gmel. Linn. p. 1257; Bl. Schn. p. 228; Shaw, Zool. iv, p. 344; 
Bennett, Fish. Ceylon, p. 5, pl. v. 

Platax Beevers, Cuy. Reg. Anim.; Riipp. Atl. Fische, p. 143, and N. W. Fische, p. 33; Cantor, Catal. 
p- 166; Jerdon, M. J. L. and Sc. “1851, p: 133 ; Peters, Wieg. jean 1855, p. 247; Giinther, Catal. u, p. 489. 

Platax Gaimardi, Cuv. and Val. vii, p. 216. 
Plataa quitulatus, Cuy. and Val. vii, p. 227, pl. 186 (young). 
Plataxz Reynaldi, Cuy. and Val. vii, p. 219; Jerdon, M. J. L. and Se. 1851, p. 1383; Gunther, Catal. ui, 

p. 490. 
Platax albipunctatus, Rirpp. Atl. Fische, p. 69, t. 18, f. 4 (young). 
Platan Blochwi, Cuy. and Val. vii, p. 222; Bleeker, Cheetod. p. 27. 
Platan Elenber. git, Cuv. and Val. Vil, Es 221; Riipp. N. W. Fische, p. 23; Richards. Ich. China, p. 245; 

Cuv. Reg. Anim. Il. Poiss. pl. 42, f. 1. 

B. vi, D. 35°57, P. 17, V. 1/5, A. CH, diaalsterss 

The height of the body, excluding the vertical fins, is rather more than its length excluding the caudal 
fin. Myes—diameter 1/3 of length of head, 1 diameter from end of snout, and also apart. The dorsal profile 
more convex than that of the abdomen, it is not quite vertical from the occiput to the snout. Angle of 
preopercle rounded, and its lower edge feebly serrated. Hins—the anterior portion of the dorsal fin is elevated, 
and its height exceeds the length of. its base by about 1/3 the distance between the snout and its front edge. 
Pectoral nearly as long as the head. Ventral reaches to about the middle of the base of the anal fin, its length 
being nearly equal to the anterior portion of the anal, which is 4/5 as high as that of the dorsal. Caudal slightly 
emarginate. Scales— about 65 rows descend to the lateral-line, which contains about 55 tubes: the upper point of 
the lateral-line below the base of the first dorsal ray is at nearly the junction of the upper and middle third of 
the height of the body. Colowrs—brownish, fins black, and last two-thirds of pectoral yellow. In the young 
there is a narrow ocular band scarcely above 1/3 the width of the orbit, passing through the eye to the base of 
the ventral fin: a second, also 1 narrow, from just anterior to the base of the dorsal, descends behind the base of 
the pectoral towards the anal : a third is over the commencement of the free portion of the tail, and occasionally 
a fourth at the base of the caudal which is yellow. 

I think that Dr. Giinther is correct in suggesting Platax pabaulaas as the adult of this species (see 
Cheetodon orbicularis, Forsk. p. 59; C. pentacanthus, “Lacép. iv, p. 454, pl. 9, £2; Plataw orbicularis, Cuv. and 

3. 
26-28) 

* Bleeker states both dimensions to be equal : Ginther, that the height of the body is more than its length : consequently it 
may be assumed to vary slightly one way or the other. 

+ This becomes more pronounced as age advances, when the profile from the eye to ‘the snout is less yertical than in 
young subjects. 

} These bands gradually become detached from the specimen if preserved in spirit. 
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Val. vii, p. 232; Riipp. Atl. p. 67, t. xviii, f. 3; Bleeker, Sumatra, iv, p. 81; Giinther, Catal. ii, p. 490; Klunz. 
Verh. z. b. Ges. Wien, 1870, p. 793). 

Habitat.—Red Sea, Hast coast of Africa, through the seas of India to the Malay Archipelago and beyond. 
The one figured (life-size) is from the Andamans. 

Genus, 10—Psnnes, Cw. and Val. 

Branchiostegals, six. Body compressed and elevated, with the frontal region swollen. Hyes lateral. Cleft of 
mouth shallow, with a short snout. A row of fine teeth in the jaws, none on the palate. Two dorsal fins, the first 
continuous: the second with more rays and similar to the anal, which last has two or three spines joined to the sojt 
portion of the fin: no finlets. Lateral-line unarmed. Air-vessel bifurcated posteriorly. 

Geographical distribution.—Seas of India to the Malay Archipelago and beyond. 

‘SYNOPSIS OF SPECIES. 

1. Psenes Javanicus, D. 9-10 | ee, A. s3355, L. 1. 55. Leaden colour, with dark fins except the 
pectoral which is yellow. Seas of India to the Malay Archipelago. 

2. Psenes Indicus, D. 10 | zeys, A. 5, L. 1. 41-48. Silvery. Madras, in the sea. 

1. Psenes Javanicus, Plate LI, C. fig. 1. 

Cuy. and Val. ix, p. 264; Bleeker, Makr. p. 74, and Amboina, 1857, p. 60; Giimther, Catal. 11, p. 494. 

B. vi, D. 9-10 | agtus, P. 19, V. 1/5, A. a2aq, C. 17, L. 1. 55, L. tr. 15/18. 

Length of head 1/4, of pectoral 1/6, of caudal 1/4, height of body 1/3 of the total length. Hyes—diameter 
1/3 of length of head, 1/2 a diameter from end of snout, and 2/3 of a diameter apart. Dorsal profile elevated, 
especially above the nostrils. Body compressed. Lower jaw the longer. Cleft of mouth yery oblique, 
commencing opposite the middle or upper third of the front edge of the eye: the maxilla reaches to below the 
first third of the eye. Zeeth—in a single row of comparatively large ones in either jaw, palate edentulous. 
Fins—the first dorsal commences above the hind edge of the opercle, the spines are weak, the third being the 
longest and equal to the anterior dorsal rays or 2/5 the height of the body, the interspinous membrane deeply 
emarginate. Second dorsal highest anteriorly, the upper margin of its fin rather concave. Pectoral rather 
pointed. Ventral 1/3 shorter than the pectoral, and almost reaching to the base of the anal fin. Caudal deeply 
lunated. Scales—small and cyeloid.  Liateral-line—nearly straight. Colowrs—generally leaden, dorsal and 
anal fins black. Pectoral yellow. Caudal with a yellowish tinge. 

Psenes auratus, Cuy. and Val. ix, p. 264, has the same number of spines and rays, but the eye is said to 
be a little larger. M. Dussumier observed that the body is of a golden yellow, tinged with greenish on the 
ae The fins greenish, except the pectoral, which is yellow. The specimens were up to 5 inches (French) in 
ength. 

Habitat—Madras, in the sea where it is nob uncommon, but the largest specimen I obtained (October, 
1867) was 43 inches in length. 

2. Psenes Indicus, Plate LIV, fig. 2. 

Cubiceps Indicus, Day, Proc. Zool. Soc. 1870, p. 690. 

B. vi, D. 10 | sys; P. 28, V. 1/5, A. 3, C. 18, L. 1. 41-43. 

Length of head 32 to 33, of caudal 43 to 5, height of body 22 to 22 in the total length. Hyes—diameter 
27 to 3 im length of head, 1/3 to 1/2 of a diameter from end of snout, and about 1 apart. Abdominal profile 
rather more convex than that of the back, body compressed: snout short. Lower jaw the longer, the maxilla 
reaches to below the front edge of the eye. Cleft of mouth equals half its gape. Preopercle entire: opercle 
ending in a rounded point and spineless. Teeth —in a fine single row in either jaw. Fins—dorsal spines feeble, 
from the second to the fifth subequal in length, 1/3 higher than the soft dorsal fin. Pectoral as long as the head 
excluding the snout. Ventral reaches above half way to the anal, the spines of which last are low. Caudal 
deeply forked. Scales—very deciduous: some extended on to soft dorsal, anal, and candal fins. Lateral-line— 
on a row of plate-like scales, the tubes are branched posteriorly. Colowrs—silvery, with a purplish gloss. 
Spinous dorsal rather dark in its upper part. 

Habitat.—Madras, where several specimens were captured in the sea (up to 43 inches in length) during 
the month of October. - 

Genus, 11—Eauuta,* Cuwv. and Val. 
Leiognathus, Lacép.+ 

Branchiostegals from five to six: pseudobranchice. Body oblong or elevated and strongly compressed. Eyes 
lateral. Mouth very protractile. Lower edge of preopercle serrated. Minute teeth of equal size in the jaws, some- 

* Fishes of this Genus are termed Caraputty in Madras, and are eaten salted by natives who are suffering from malarious 
fevers. At Akyab they are called Nga-dan-gah. 

7 In Cuy. and Val. it is observed that this Generic term was given under the supposition of the jaws being toothless, but as 
they are invariably toothed it is inadmissible. 
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times in a single row; palate edentulous. A single dorsal fin, having less spines (8-10) than rays (15-17): anal 
with three spines continuous with the soft portion, which has less rays (15-14) than the soft dorsal: no finlets : ventrals 
thoracic. Scales small, cycloid, and sometimes deciduous. Lateral-line wrarmed, usually complete, but in some 

species ceasing beneath the middle or end of the dorsal fin. Air-vessel terminating anteriorly in two horns. Pyloric 
appendages few. 

The species included in this Genus are very similar one with another, but are chiefly to be dis- 
tinguished by the following points. The comparative length of the head and height of the body to that of the 
total length. Likewise the length of the dorsal and anal spines. (The length given of these spines in the 
following species is comparative, as they are liable to considerable variation.) Whether the supraorbital edge is 
smooth or serrated. If the breast and chest are scaled or scaleless.* If the teeth are in one or more rows. 
Whilst some have, others have not, a black blotch on the spinous dorsal fin. 

Geographical distribution.—Red Sea, seas of India to the Malay Archipelago and beyond. 

.Uses.—These small fish are extensively sun-dried in India. The salt tax renders refined salt too expensive 
to be employed in fish-curing by the poorer classes, or the value of the article would be beyond the reach of the 
consumers. It is also illegal (except along a portion of the Western coast’) to collect salt earth for preserving fish. 
Consequently, as a rule, fish have to be consumed fresh, or if preserved, are mostly only sun-dried. These thin 
and bony forms are soaked in sea water (which is sometimes partially evaporated previously) and dried in the 
open air. Of course, being only very slightly cured, they rapidly become putrid, or at any rate greatly 
deteriorate in moist weather, and if consumed during the monsoon months, are liable to set wp visceral irritation 
as diarrhoea and dysentery. 

SYNOPSIS OF SPECIES. 

1. Hqwula edentula. Uength of head 1/4, height of body half to 2{ in the total length. Supraorbital 
edge serrated. No scales on chest. No black mark on dorsal fin. Red Sea, seas of India to the Malay Archi- 
pelago and beyond. 

2. Hquula Dussumieri. Length of head 44, height of body 25 in the total length. Supraorbital edge 
not serrated. No scales on chest. No black mark on dorsal fin. Seas of India to the Malay Archipelago. 

3. Hquula splendens. Length of head one-fourth, height of body 2; to 24 in the total length. Supra- 
orbital edge coarsely serrated. Scales on chest. A deep black blotch on spinous dorsal. Red Sea, seas of India 
to the Malay Archipelago. / 

4, Hawula dawra. Length of head 45, height of body 35 in the total length. Supraorbital edge not 
serrated. No scales on chest. Upper half of spinous dorsal black. Seas of India to the Malay Archipelago. 

5. Hquula bindus. Ventral fin very short. Upper half of spinous dorsal orange, with a narrow black 
basal edging. Coromandel coast of India. 

6. Hquwuila Blochii. - Length of head 41, height of body 2$ to 3} in the total length. Supraorbital edge 
serrated. Chest scaled. A brown blotch over the nape. Seas of India. 

7. Hquula brevirostris. Length of head 44, height of body 23 in the total length. Supraorbital edge 
serrated. Chest scaleless. A brown blotch over the nape. Seas of India. 

8. Hquula lineolata. Length of head 41, height of body 2% in the total length. Supraorbital edge not 
serrated. Chest scaled. No black blotch on spinous dorsal. 

9. Hquula insidiatriz. Length of head from 4¢ to one-fifth, height of body from 24 to 23 in the total 
length. Supraorbital edge finely serrated. Chest scaled. A black blotch on upper portion of spinous dorsal : 
back with rows of spots. Seas of India to the Malay Archipelago. 

10. Hquula ruconius. Length of head 44, height of body one-half of the total length. Supraorbital edge 
serrated. Scales very deciduous, much larger than in the last species. Vertical blackish streaks on back: 
a black blotch on spinous dorsal. Seas of India to the Malay Archipelago. 

ll. Hquula fasciata. Length of head 1/4, height of body 2/5 of the total length. Supraorbital edge not 
serrated. Chest scaleless. No black blotch on spinous dorsal. Seas of India to the Malay Archipelago. 

12. Hqwula oblonga. Length of head 4 to 44, height of body 53 to 4 in the total length. Supraorbital 
edge not serrated. Chest scaleless. No black blotch on spinous dorsal. Seas of India to the Malay Archi- 
pelago. 

1. Equula edentula, Plate LIT, fig. 1. 

Scomber edentulus, Bl. t. 428; Bl. Schn. p. 36. 
Scomber equula, Forsk. p. 58; Bl. Schn. p. 86; Shaw, Zool. iv, p. 587. 
Centrogaster equula, Gmel. Linn. p. 1337. 
Zeus tottah karah, Russell, Fish. Vizag. i, p. 49, f. 52. 
Cesio equulus, Lacép. iti, pp. 85, 90. 
Leiognathus argenteus, Lacép. iv, pp. 448, 449. 
Liquula ensifera, Cuv. and Val. x, p. 66; Bleeker, Makr. p. 80. 

* The chest being scaleless may occasionally be due to the specimen being immature. Sometimes the skin is quite smooth 
after the scales haye been rubbed off. It may be that their presence or absence has no specific value. ; 
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Equula caballa, Cuv. and Val. x, p. 73; Riipp. N. W. Fische, p. 51; Cantor, Catal. p. 146; Jerdon, 
M. J. L. and Se. 1851, p. 188; Giinther, Catal. ii, p. 499; ? Klunz. Verh. z. b. Ges. Wien, 1871, p. 467. ry 

Equula edentula, Giinther, Catal. ii, p. 498; Day, Fish. Malabar, p. 103; Kner, Noyara Fische, p. 166; 
Kunz. Verh. z. b. Ges. Wien, 1871, p. 467. 

Hqwula ruconius, Day, P. Z, 8. 1869, p. 302 (not H. B.). 
Leiognathus edentulus, Bleeker, Arou, 1873, p. 3. 
Tanka chandee, Ooriah: Nga-hpee-ma, Burm. 

B. v, D. z58rz, P. 20, V. 1/5, A. 8, C. 17, L. 1. 60. 

Length of head 1/4, of caudal 1/4, height of body 1/2 to two and a fourth of the total length. Lyes— 
diameter 1/3 of length of head, about 1 diameter from end of snout, and also apart. Dorsal profile rather more 
convex than that of the abdomen: snout obtuse. Interorbital cavity anteriorly rather wide, not quite twice as 
long as broad. A pair of small spines at the anterior-superior angle of the orbits: the distance between the 
outer edges of the spines on the orbits in the young equal 2/5 of the length of the head, in the adult 1/3 of the 
same distance: supraorbital edge minutely serrated. The maxilla reaches to below the front edge of the eye. 
Lower edge of preopercle very finely serrated. Mandible very concave. Teeth—fine. Fins—dorsal spines 
moderately strong, the second is arched, compressed, and nearly equal to 3/4 the length of the head, or 1/6 of 
the total length: the third and fourth spines anteriorly serrated in their lower portions. Pectoral as long as the 
head excluding the snout. Ventral nearly, or in the young quite, reaches to the anal. The length of the second 
anal spine equals that of the head behind the middle of the eyes, or even a little more, the third spine is rather 
strongly serrated anteriorly in its lower half. Scales—small, but distinct, except on the chest or breast, and to 
a little above the base of the pectoral fin, in which localities they are absent or indistinct :* a large scale at the 
base of the ventral fin. Lateral-line—in about 60 tubes, it first curves upwards, its highest point being below the 
third dorsal spine, then it arches to below the end of the dorsal fin. Free portion of the tail about as long as 
high. Colours—silvery, grayish along the lateral-line : fine vertical lines from the back down the sides: the soit 
dorsal stained with gray on its upper edge: base of pectoral stained gray, 

Large specimens, as at 8 inches in length, have the height of the body 1* of the total length, the eye is 
2/7 of the length of the head, and 124 diameters from the end of snout. In one specimen the second dorsal spine 
is 1/4 longer than the head. It is termed Soorookoo nam karé,Tam. Jerdon, l. c. 

Habitat—Red Sea, seas of India to the Malay Archipelago and beyond: attaining 10 inches and more in 
length: it ascends rivers far above tidal reach, but only apparently whilst young. 

2, Equula Dussumieri, Plate LII, fig. 2. 

Cuv. and Val. x, p. 77, pl. 283; Cuv. Rég. An. Ill. Poiss. pl. 62, f. 1; Swainson, Fishes, ii, p. 250; 
Jerdon, M. J. L. and Se. 1851, p. 138; Giinther, Catal. ii, p. 500. 

TBE Sp Dy easy 1 le WV ONG ee CW in 1 GS, 
Length of head 44, of caudal 42, height of body 24 in the total length. Hyes—diameter 2/5 of length of 

head, 3/4 of a diameter from end of snout, and 1 apart. Dorsal and abdominal profiles equally convex. 
Interorbital cavity anteriorly rather broad, and not twice as long as wide. A pair of small spines at the 
anterior-superior angle of the orbit. The distance between the two outer spines is 2} in the length of the head. 
Orbital margin not serrated. The maxilla reaches to below the first third of the eye. Mandibles inferiorly slightly 
concave. Lower margin of preopercle rather strongly serrated. eeth—fine, and in several rows in both jaws. 
Fins—the second dorsal spine almost straight and as long as the head excluding the snout, or 1/5 of the total 
length, the third nearly as long, the front edge of both third and fourth spines serrated in their lower 
portion. Pectoral as long as the head excluding ohe snout. Ventral does not quite reach the anal. Second 
anal spine rather weak, it equals the length of the head behind the first third or middle of the eye, third anal 
spine a little shorter than the second and serrated anteriorly. Caudal forked. Scales—small but distinct, 
except on the breast and chest, which are scaleless. A moderately strong scale at the base of the ventral. 
Lateral-line—in tubes which anteriorly are distinct, but posteriorly run into one another. Colowrs—silvery, 
no black spot on dorsal fin: base of pectoral dark, sometimes black. Dark and narrow vertical lines pass from 
the back over the lateral-line. 

Termed Veri karé, Tamil. Jerdon, 1. ce. 
Habitat.—Seas of India to the Malay Archipelago; attaining at least 8 inches in length. 

3, Equula splendens, Plate LIT, fic. 3. 

Zeus goomorah karah, Russell, Fish. Vizag. i, p. 48, pl. 61. 
Liquula splendens, Cuy. Reg. Anim.; Cantor, Catal. p. 149; Jerdon, M. J. L. and Sc. 1851, p. 18s; 

Kner, Novara Fische, p. 168; Peters, Mon. Akad. Berlin, 1868, p. 262; Day, Fish. Malabar, p. 104; Kunz. 
Verh. z. b. Ges. Wien, 1871, p. 467. 

* Russell’s figure, pl. 63, termed Equula coma. C.V. is a Gazza. Russell distinctly remarks “ The teeth larger than in the 
former (F. caballa=L. edentula) and somewhat curved.” 

¢ In a specimen 54 inches long, 
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Lawula gomorah, Cuy. and Val. x, p. 80; Rupp. N. W. Fische, p. 51; Bleeker, Makr, p. 82. 
Hawula caballa, Bleeker, Oost-Java, (not C. V.) 
Leiognathus splendens, Bleeker, Arou, 1873, p. 2. 

B. y, D. 8;, P. 17, V. 1/5, A. 8, C.17, L. 1. 55-60. 

Length of head one-fourth, of caudal 42, height of body 24 to 21 in the total length. Hyes—diameter 
1/3 of length of head, nearly 1 diameter from end of snout, and also apart. Dorsal profile much more convex 
than that of the abdomen. Snout obtuse. Interorbital cavity nearly twice as long as wide. A pair of fine 
spines at the anterior-superior angle of the orbit, and which are sometimes bifurcated, the distance between 
the bases of the outer orbital spines equals one-third of the length of the head. Supra-orbital edge rather coarsely 
serrated. The maxilla reaches to below the middle of the eye. Lower preopercular edge strongly serrated. 
Mandibles slightly concave. ‘eeth—in a single row in either jaw. Jins—dorsal spines strong, the second 
equals about 1/3 of the height of the body, the third is strongly serrated along the anterior edge of its lower 
third, the fourth and fifth are also serrated. Pectoral as long as the head excluding the snout. Ventral spine 
strong, the fin nearly reaches the base of the anal : second anal spine strong, equalling about 1/3 of the height 
of the body, the third serrated anteriorly along its lower third. Caudal deeply forked. Scales—distinct, in 
irregular rows, and extended over the breast and chest: a large one at base of ventral fin. Lateral-line— 
consisting of 60 or 70 short tubes, and does not quite reach the base of the caudal fin. Colowrs—silvery, with 
a deep black blotch in the upper half of the spinous dorsal: a black mark over snout: axilla dark, and the base 
of the pectoral black posteriorly. 

It is termed Kulli karé, Tam., Jerdon, 1. c. 
Habitat.—Red Sea, seas of India to the Malay Archipelago; attaining at least 5 inches in length. 

4. Equula daura, Plate LII, fie. 4. 

Zeus dacer karah, Russell, Fish. Vizag. i, p. 51, pl. 65. 
Hawula dawra, Cuv. Ree. Anim.; Cantor, Catal. p. 150; Jerdon, M. J. L. and Sc. 1851, p. 188; Gunther, 

Catal. u, p. 502; Day, Fish. Malabar, p. 105. 
Hqwula dacer, Cuv. and Val. x, p. 83; Bleeker, Makr. p. 81. 
Hquula brevirostris, Bleeker, Batav. and Oost-Java (not Cuy. and Val.). 

B. v, D. a8, P. 20, V. 1/5, A. 3, C. 17. 

Length of head 43, of caudal 43, height of body 2 in the total length. Hyes—diameter 1/3 of length of 
head, 1 diameter from end of snout, and nearly 1 apart. Dorsal profile slightly more convex than that of the 
abdomen. Interorbital cavity a little more than twice as long as wide. A pair of very small spines at the 
anterior-superior angle of the orbit. Distance between the outer margins of orbital spines equals 2/5 of the 
length of the head. Orbital edge not serrated. The maxilla reaches to below the front edge of the eye. Mandibles 
shghtly concave: lips thick. Lower preopercular margin finely serrated. eeth—fine. F’ins—dorsal spines of 
moderate strength, the second equal to nearly 1/2 the height of the body, the third is slightly serrated 
anteriorly near its base. Pectoral as long as the head excluding the snout. Ventral does not reach the anal. 
Anal spines comparatively weak, the second equals 3/10 of the height of the body, the third is serrated 
anteriorly in its lower third. Caudal forked. Scales—small but distinct, none on breast or chest : an elongated 
one at base of ventral. Lateral-line—in about 60 short tubes, placed on rounded plate-like scales; it does not 
extend on to the caudal fin. Free portion of the tail as long as high. Colowrs—silvery, with a golden stripe 
along the side. A dark line along the base of the dorsal: a darkish triangular spot between the occiput and 
dorsal fin: upper half of spinous dorsal black from the second to the fifth spines. 

It is termed Rama karé, Tam., Jerdon, J. c. 
Habitat.—Ceylon and Coromandel coast to the Malay Archipelago; attaining at least 5 inches in length. 

The specimen figured (life-size) is from Madras. 

5. Equula bindus. 

Zeus bindoo-karah, Russell, Fish. Vizag. i, p. 50, pl. 64. 
Lquula bindus, Cuv. and Val. x, p. 78; ? Cantor, Catal. p. 148; Jerdon, M. J. L. and Sc. 1851, p. 138. 

15}, ay, IO), 35 1 USS We IU, ZG ES 

Length of head 43, of caudal 4}, height of body 23 in the total length. Abdominal profile more convex 
than the dorsal, which is rather concave over the orbits. F'ins—second dorsal spine equal to about 1/3 of the 
height of the body. Ventrals short, scarcely reaching half way to the anal (Russell did not detect any 
spine in them.) Second anal spine weaker and a little shorter than the second’ dorsal one. Colowrs—silvery- 
olive over the nape, fins hyaline, the upper third of the spinous dorsal orange edged inferiorly with black. 

Amongst Sir W. Elliot’s figures of Indian Fishes, is one marked by Jerdon as belonging to this species, 
and its proportions and colours are very similar to Equula bindoides, Bleeker, Makr. p. 375 and p. 83; Giinther, 
Catal. ii, p. 501; Kner, Novara Fische, p. 168. 

Sir W. Elhot’s fish is termed Tatnam karé, Tam. Unfortunately I have mislaid my specimens, so am 
unable to give a full description. 

Habitat.—Coromandel coast. 
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6. Equula Blochii, Plate LII, fig. 5. 

Zeus notatus, (Bloch, MSS.) Cuy. and Val. 
Hquula Blochii, Cuy. and Val. x, p. 84; Day, Fish. Malabar, p. 105. 

Bo, Dose ba Leh Vi dl/by Ase Cal 

Length of head 44, of caudal 43 to 5, height of body 22 to 32 in the total length. Hyes—diameter 
1/3 of length of head, 1 diameter from end of snout, from 3/4 to 1 apart. Dorsal profile rather more convex 
than that of the abdomen, a slight concavity over the occiput, the snout is rather pointed and not truncated. 
Upper surface of orbit serrated, which serrations appear to become obsolete in some old specimens: a pair of 
small spines at its anterior-superior angle, the distance between the outer edges of the supraorbital spines equals 
2/5 of the length of the head. The posterior margin of the maxilla reaches to below the first third or middle of 
the eye. Lower edge of preopercle strongly serrated. Cavity on upper surface of head at least twice as long as 
wide. Teeth—in a single row in the jaws. Fins—dorsal spines of moderate strength, the second rather the 
longest, and equal or nearly equal, to 1/2 the height of the body, the third and fourth serrated anteriorly in their 
lower halves. Pectoral as long as the head excluding the snout. Ventral reaches to the anal. Second anal 
spine 21 in the height of the body: the third finely serrated anteriorly. Scales—on body (except base of 
pectoral fin), breast, and chest: a rather large one at base of ventral. Lateral-line—in about 60 tubes, situated 
on rounded scales. Colowrs—silvery, with a dark brown blotch over the nape, and a black mark in the upper 
half of the spinous dorsal fin from the third to the sixth spines. Vertical zig-zag yellow lines on the back and 
sides, which fade soon after death : base of pectoral posteriorly dark coloured. 

Habitat—Seas of India, where it is common. I have it from Bombay, Malabar, Madras, Calcutta, and 
Akyab, and many young from the Sunderbunds. The specimen figured (life-size) is from Bombay. 

7. Equula brevirostris. 

Cuy. and Val. x, p. 84 (mot Bleeker, Batav. and Oost Java). 

Bava Dees bale Venlo nA 52) On al7. 

Length of head 44, of caudal 43, height of body 22 in the total length. Hyes—diameter nearly 
22 in length of head, 3/4 of a diameter from end of snout, and 1 apart. Body oval, dorsal and abdominal 
profiles equally convex: snout pointed, not obtuse except just at its anterior extremity. Interorbital cavity 
nearly twice as long as broad. A pair of well developed spines at the anterior-superior angle of the eye; 
supraorbital edge finely serrated. The distance from the external sides of the bases of the orbital spines equals 
1/2 the length of the head. The maxilla reaches to below the first third of the eye: lower jaw very concave 
inferiorly. Lower limb of preopercle finely serrated. Teeth—in a single fine row in either jaw. Fins—dorsal 
spines moderately strong and compressed, the second equals 4/9 (sometimes 1/3) of the height of the body : the 
third is strongly serrated in its lower half, whilst the fourth is in its lower fourth. Pectoral as long as the head 
excluding the snout. Ventral reaches 2/3 of way to the anal. Second anal spine 2/5 of height of body, the 
third is strongly serrated in its lower half. Caudal forked. Free portion of tail as high at its base as it 
islong. Scales—extended over body, but not on breast or chest. Lateral-line—in from 58 to 64 distinct tubes, 
and not quite reaching to the base of the caudal fin. Colowrs—an oval black blotch on the upper half of the 
spinous dorsal fin, from the third to the seventh spines (it is sometimes very faint), and a dark brown transverse 
blotch across the nape of the neck. Pectoral posteriorly black at its base. A narrow yellow band passes from 
above the eye to the centre of the base of the caudal fin. 

There are two Indian Hquwula’s (? species) very similar, the one described above, H. brevirostris, which is 
destitute of scales on the breast and chest, but which is otherwise similar to the second or EH. Blochii. The latter 
was described from a stuffed specimen still at Berlin, and they may prove to be varieties of the same species. 

E. nuchalis, Tem. and Schleg. is very similar, but the dorsal and anal spines appear to be usually shorter, 
but this again is subject to considerable variation. Dr. Hubrecht at Leyden having kindly examined the type, 
observes that the breast and chest are apparently scaleless: still microscopic scales may perhaps exist partly 
hidden in the integument. 

Habitat.—Seas of India to China: attaining at least 43 inches in length. 

8. Equula lineolata, Plate LI, C. fig. 3. 

Cuy. and Val. x, p. 86; Bleeker, Makr. p. 83; Gunther, Catal. ii, p. 502. 

B. v, D. 385, P. 19, V. 1/5, A. 38, C. 17. 

Length of head 4+, of caudal 42, height of body 22 in the total length. Hyes—diameter 1/3 of length 
of head, 3/4 of a diameter from end of snout, and 1 apart. Body of an oblong form, with the dorsal and abdominal 
profiles equally convex, a slight concavity over the occiput. Interorbital cavity at least twice as long as wide. 
A pair of minute spines over the anterior third of the orbit, and the distance between their outer margins equals 
31 in the length of the head: supraorbital edge serrated or only a little rough to the feel. Maxilla reaches to 
below front third of the eye: inferior edge of mandible very slightly concave. Lower edge of preopercle 
minutely serrated. Teeth—fine and in a single row. 'ins—dorsal spines weak, the second arched, and equal 
to 2 or 24 in the height of the body, the third and fourth anteriorly serrated in their lower halves. Pectoral as 
long as the head excluding the snout. Ventral does not quite reach the anal. Second anal spine arched, 
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1/3 to 2/5 of the height of the body, its third spine anteriorly serrated. Caudal forked. Scales—small but 
distinct, present on breast and chest. Lateral-line—becomes lost at nearly the end of the free portion of the 
tail: it consists of above 60 tubes placed on a row of plate-like, rounded scales. Colowrs—silvery, with vertical 
zigzag lines passing down the back: base of pectoral posteriorly black: upper edge of dorsal darkish. 

Habitat.—Seas of India to the Malay Archipelago. The specimen figured (life-size) is from Madras. 

9. Hquula insidiatrix, Plate LI, C. fig. 5. 

Zeus insidiator, Bloch, t. excii, f. 2, 3; Gmel. Linn. p. 1221; BI. Schn. p. 95; Shaw, Zool. iv, p. 284, 
pl. 41; Lacép. iv, pp. 572, 574. 

Hqwula imsidiatriz, Cuy. and Val. x, p. 98; Cantor, Catal. p. 151; Bleeker, Makr. p. 84; Jerdon, M. J. 
L. and Sc. 1851, p. 138; Peters, Mon. Akad. Berlin, 1868, p. 262; Giinther, Catal. 1, p. 504; Day, Fish. 
Malabar, p. 102. 

Paarl coorchee, Mal. 

Buy Diese P18) Ve. 1/5, A, =, C. 17, 
Length of head from 4% to 5, of caudal 5, height of body from 23 to 22 in the total length. The 

young are much more elongated. Hyes—diameter 24 in length of head, 3/4 of a diameter from end of snout, 
and 3/4 to 1 apart. Abdominal profile more convex than the dorsal one. Premaxillaries very protractile, the 
length of their hind limb equalling 1/8 of that of the total length: and when fully protracted the mouth remains 
directed somewhat upwards, when closed the mandible is almost vertical and not concave. Interorbital cavity 
triangular. The middle third of the supraorbital edge finely serrated. One or two minute supraorbital spines 
at the anterior-superior edge of the orbit directed backwards, the external when two are present the stronger. 
The maxilla reaches to below the front third of the eye. Lower edge of preopercle minutely serrated, occasionally 
almost smooth. Teeth—minute, in 1 or 2 rows. Fins—dorsal spines weak, smooth: the first minute, the second, 
third, and fourth subequal in length and equal 1/3 the height of the body. Pectoral nearly as long as the head. 
Second anal spine equals the diameter of the orbit. Wentral minute, reaching 1/2 way to anal. Caudal forked. 
Scales*—minute over the body, breast, and chest, but not at the base of the pectoral fin. Lateral-line—passes 
nearly level with the back and is generally lost near the tail, but sometimes as far forwards as below the middle 
or last third of the dorsal fin. Colowrs—back bluish-silver, abdomen whitish-silver, the whole being glossed over 
with a slightly golden tint. The upper surface of the head, cheeks, and lower jaw, all of burnished silver, often 
a black streak from the eye to the throat, joing that of the opposite side: a dark mark in the axilla. Three 
or four horizontal lines of black spots, with bronze reflections, form from eight to ten vertical bands descending 
along the upper half of the body. Spinous dorsal tipped with black: ventral white: pectoral light yellow: 
caudal yellowish, and stained at the end with brown. 

Habitat.—Seas of India and the Malay Archipelago: it is said to be occasionally captured in fresh 
water. 

10. Equula ruconius, Plate LI, G, fig. 4. 

Chanda ruconius, Ham. Buch. Fish. Ganges, pp. 106, 371, pl. xu, f. 35. 
ELquula interrupta, Cuv. and Val. x, p. 102; Bleeker, Ich. Fauna Beng. 1853, p. 96, and Makr. p. 85; 

Gdnther, Catal. ii, p. 504; Peters, Monats. Ak. Berlin, 1868, p. 262; Kner, Novara Fische, p. 169. 
Hquula ruconius, Cuy. and Val. x, p. 79 (not Day, P. Z. S. 1869, p. 302). 

B. v, D. 38, P. 18, V. 1/5, A. 38, C. 17. 
Length of head 44, of caudal 42, height of body (14 to 12 in the young) one half of the total length. 

Hyes—diameter 1/3 of length of head, 1 diameter from end of snout, and also apart. Abdominal profile much 
more conyex than that of the abdomen, a concavity over the occiput. Premaxillaries very protractile, the 
length of their hind limbs equalling 1/12 of the total length, the mouth as in H. insidiatriz. Last half 
of supraorbital edge minutely serrated ; one or two spines close to hind nostril. The maxilla reaches to below 
the front edge of the orbit. Lower edge of preopercle serrated, most coarsely so anteriorly. Teeth—in a single, 
minute, and deciduous row. %ins—second dorsal spine the longest, equal to 2/7 of the height of the body, the 
third serrated anteriorly in its lower third. Pectoral 3/4 the length of the head. Ventral reaches half way to 
anal, second anal spme equals the diameter of the orbit. Caudal forked. Scales—very deciduous, apparently 
often absent and usually so above the lateral-line, they are from two to three times the size of those 
in EH. insidiatrix, and are often extended on to the chest. Lateral-line—in single tubes, usually ceasmg below 
the middle of soft dorsal, but sometimes continued to its last third. Colowrs—back bluish-silvery, abdomen 
silvery-white. A well marked black streak from the anterior edge of the eye to the throat, joming that of the 
opposite side. A dark spot on the upper part of the opercle, back of the base of the pectoral black. Vertical 
lines of black marks having bronze reflections descend down the upper third of the body, and are often sub- 
divided into spots. Spinous dorsal tipped with black. 

This is much more frequently captured in estuaries and tidal rivers than ZH. insidiatrix, it is common in 
the Hooghly at Calcutta. Chanda (ambassis) ruconius, McClelland, C. J. N. H. ii, p. 586, has erroneously 
been referred to this species. His specimens came from the Punjab, where no Hqwula exists. It is doubtless an 
Ambassis, and probably the A. ranga, H. B. 

* In a specimen from Akyab, only 14 inches long and 7/10 high, the lower edge of the preopercle is rather coarsely serrated, 
and there are no scales on the body. : 
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ae Habitat.—Seas of India to the Malay Archipelago and beyond; the specimen figured (life-size) is from 
Madras. : 

11. Equula fasciata, Plate LI, C. fig. 2. 
Zeus karah, Russell, Fish. Vizag. i, p. 51, pl. 66. 
Clupea fasciata, Lacép. v, p. 463. 
Liquula filigera, longispinis and carah, Cuv. and Val. x, pp. 92, 94, 95, pl. 284. 
HLquula fasciata, Cuvy. and Val. x, p. 96; Giinther, Catal. ii, p. 498; Day, Fish. Malabar, p. 106; Kner, 

Novara Fische, p. 167; Klunz. Verh. z. b. Ges. Wien, 1871, p. 467. 
Equula filigera, Cuv. Mém. Mus. i, p. 402, pl. 23, f. 1; Swainson, Fishes, ii, p. 250; Cantor, Catal. 

p- 150; Bleeker, Makr. p. 79; Jerdon, M. J. L. and’Se. 1851, p. 188. 
Equula setigera, Agass. Poiss. Foss. v, p. 24, t. B. 
Leiognathus fasciatus, Bleeker, Bintang, 1868, p. 5. 

B. vy, D. =8;, P: 19; W. 1/5, A. 38. C. 17, Cee. pyl. (3). 

Length of head 4 to four and a fourth, of caudal 4, height of body 223 in the total length. Hyes— 
diameter 1/3 of length of head, 3/4 to 1 diameter from end of snout, and nearly 1 apart. Dorsal profile 
rather more convex than the abdominal. A concavity over the occiput. Interorbital cavity nearly 
twice as long as wide, the posterior limb of premaxillary equals 2/3 of the length of the head. A pair of 
spines above the anterior-superior angle of the orbit. Orbital edge not serrated. The distance between the 
outer edges of the orbital spines equals 23 in the length of the head. The maxilla reaches to below the first 
third of the eye. Lower edge of preopercle nearly straight, and very finely serrated. Mandibula slightly 
concave inferiorly. Teeth—in a single row in the upper jaw: in villiform bands in the lower. F%ims—dorsal 
spines of moderate strength, the second elongated, usually about 4/5.as high as the body, the third and fourth 
serrated anteriorly. Pectoral as long as the head excluding the snout. Ventral reaches 3/4 of the way to the 
anal. Second anal spine strong, equalling about 2/5 of the height of the body, but sometimes much longer. 
Caudal forked. Free portion of the tail about as high as long. Scales—cover body, absent or exceedingly 
indistinct on the chest. Lateral-line—consists of about 65 tubes, it ceases just before the base of the caudal fin. 
Colours—silvery, with irregular vertical streaks on the body. : 

Habitat.—Red Sea, seas of India to the Malay Archipelago and beyond. 

12. Equula oblonga. 

? Scomber equula, var. Forsk. p. 58. 
Equula oblonga, Cuy. and Val. x, p. 85; Bleeker, Makr. p. 84; Giinther, Catal. ii, p. 502; Day, Fish. 

Malabar, p. 106; Klunz. Verh. z. b. Ges. Wien, 1871, p. 467. 
Hquula berbis, Cuy. and Val. x, p. 85. 

B. v, D. +357, P. 16, V. 1/5, A. =255, C. 16. 

Length of head 4 to 42, of caudal 51, height of body 3} to 4 in the total length. Hyes—diameter 1/3 of 
length of head, 1 diameter from end of snout, and 1 apart. Abdominal profile rather more convex than that of 
the back. Snout rather pointed. Posterior limb of preopercle equal to 63 in the total length: an interorbital 
cavity much longer than wide. Orbital edge not serrated: two spines above the anterior edge of the eye: 
the distance between the outer edges of orbital spines equals half the length of the head. Lower preopercular 
edge finely serrated. Lower edge of mandible slightly concave. Teeth—in a single row in either jaw. 
Fins—dorsal spmes moderately strong, the second equal to 2/3 the height of the body. Pectoral 4/7 of the 
length of the head. Ventral reaches 2/3 of way to anal, the second spine of which latter fin equals 1/2 the 
height of the body. Caudal forked. Scales—very minute, none on chest. Colowrs—grayish on the back, 
becoming silvery below: a silvery band along the side, irregular angular bands over the back to as low as the 
lateral-lie. No black on the dorsal fin. 

Habitat.—Red Sea, seas of India to Malay Archipelago and beyond. 

Genus, 12—Gazza, Riipp. 
Equula, sp. Cuv. and Val. 

Branchiostegals five: pseudobranchice. Body oblong, elevated, and compressed. Mouth very protractile. 
Lower preopercular margin serrated. Teeth, a pair of canines in the upper, a conical row in the lower jaw. A single 
dorsal fin, having less spines (8) than rays (16): anal with three spines continuous with the soft portion which has 
less rays (14) than the soft dorsal: no finlets. Lateral-line unarmed. 

These fishes were included by Cuy. and Val. with the Hquula as one genus, Riippell observing their 
strong teeth and the presence of canines, separated them, but Kner has again considered them as one genus. 

Geographical distribution.—Red Sea, seas of India to the Malay Archipelago and beyond. 

SYNOPSIS OF SPECIES. 

1. Gazza minute. Length of head 33, height of body 22 to 23 in the total length. Dorsal spines 24 
in height of body. Silvery, axilla black. Seas of India to the Malay Archipelago and beyond. 

212 



244, ACANTHOPTERYGII. 

2. Gazza equuleformis. Length of head 3} to 4, height of body 21 to 3 in the total length. Dorsal 
spines 2 to 21 in height of body. Silvery, axilla usually brown or black: a silvery lateral streak in the young. 
Red Sea, seas of India to the Malay Archipelago. 

1, Gazza minuta, Plate LIII, fig. 1. 

Scomber minutus, Bl. t. 429, f. 2; Bl. Schn. p. 36. 
Zeus komah-karah, Russell, Fish. Vizag. i, p. 50, pl. 63. 
ELquula coma et minuta, Cuy. and Val. x, pp. 76, 88; Jerdon, M. J. L. and Se. 1851, p. 138. 
EHquula dentex, Cuv. and Val. x, p. 91; Kner, Novara Fische, p. 170. 
Gazza minuta, Bleeker, Sumatra, p. 259, and Makr. p. 85; Ginther, Catal. ii, p. 506. 
Gar-chum, Belooch. 

18), Dh ip 1s WA, Whe YR I Bs Ch ale), 
Length of head 32, of caudal 43 to 5, height of body 23 to 2} in the total length. Hyes—diameter 

22 to 2 in length of head, 2/3 of a diameter from end of snout, and 3/4 apart. Dorsal profile from snout to 
base of fin ascending in an almost straight line. Supraorbital edge serrated, two spines above the anterior third 
of the eye. The maxilla reaches to below the first third of the eye. Lower edge of preopercle coarsely serrated, 
especially anteriorly. eeth—a row of pointed ones in the premaxillaries, and two canines opposite the 
symphysis: viliform in the lower jaw, with an outer row of large conical ones, increasing in size with age. 
Fins—dorsal spines weak, the second and third of about the same height, and equalling 2§ in that of the 
body. Pectoral as long as the head excluding the snout. Ventral reaches two-thirds of the way to the anal. 
Second anal spine from 21 to 3 in the height of the body. Scales—on body, but absent from or very inconspicuous 
on the chest. Lateral-line—on a row of plate-like scales and in about 60 tubes, it ceases either below the end 
of the dorsal or close to the base of the caudal fin. Colowrs—silvery, with irregular bluish or yellowish lines 
descending from the back to the lateral-line, the axilla black; anterior portion of the dorsal fin dark. 

In external appearance Zeus koma karah, Russell=Hquula coma, C.V. strongly resembles H. edentula, BI. 
(see p. 238). It is termed Kotoo kare, Tam. Jerdon, 1. c. 

Habitat.—Seas of India to the Malay Archipelago and beyond: the specimen figured (6 inches long) is 
from the Andamans. 

2. Gazza equuleformis. 

Riipp. N. W. Fische, p. 4, t.i, f. 3; Bleeker, Sumatra, ii, p. 261; Cantor, Catal. p. 153; Gunther, 
Catal. 1, p. 506; Klunz. Verh. z. b. Ges. Wien, 1871, p. 468. 

IB, Wy Ds ey 1) TUS AVA ass, NS ELS (OR aly, 
Length of head 33 to 4, of caudal 44, height of body 23 to 3 in the total length. Myes—diameter 28 in 

length of head, 3/4 of a diameter from end of snout, and 1 diameter apart. Dorsal and abdominal profiles about 
equally convex. Supraorbital edge serrated, sometimes coarsely so (in one specimen it only feels rough to the 
touch), two spmes above the front third of the eye, the distance between the outer edges of the spines on either 
side of the orbit equals 2/5 of the length of the head. The length of the hind limb of the premaxillary equals 
52 in the total length. The maxilla reaches to below the anterior 1/3 of the eye. Inferior surface of mandible 
scarcely concave. Lower margin of preopercle rather strongly serrated. Teeth—in a row of pointed ones in the 
upper jaw, having two canines in the median line: villiform in the lower jaw, with an outer row of curved and 
pointed ones, which increase in size anteriorly, becoming like canines on either side of the symphysis. Fims— 
dorsal spines weak, second and third of about the same length, and equal to from 2 to 2+ in the height of the 
body. Pectoral as long as the head behind the middle of the eye. Ventral reaches 2/3 of the way to the anal. 
Second anal spine stronger than those of the dorsal, and equal to about 1/3 of the height of the body, the third 
rough anteriorly in its lower third. Caudal forked. Scales—over body, none on breast and chest. Lateral-line— 
in single tubes, ceasing opposite the last third of the soft dorsal. Colowrs—grayish along the back, silvery on 
the sides and beneath, zigzag irregular bluish bands descend from the back to as low as the lateral-line. Spinous 
dorsal fin with brown spots, especially between the second and third spines : axilla usually brown or black. The 
young have a silvery band along the sides. 

Habitat—Red Sea, seas of India to the Malay Archipelago: attaining at least 6 inches in length. It is 
very common along all the coasts of India as far as Sind. 

Genus, 13—Lacrarius, Cu. and Val. 

Branchiostegals seven: pseudobranchice. Body oblong, compressed. Hyes lateral. Cleft of mouth deep, with 
the lower jaw prominent. Preopercular margins entire. Teeth in jaws small, with one or two pairs of strong canines. 
Two dorsal fins, the first with seven or eight feeble spines, second and the anal with many rays, but no finlets: anal 
with three spines joined to the remainder of the fin. Scales cycloid, of moderate size, some over the second dorsal and 
anal fins. Lateral-line continuous, unarmed. Air-vessel bifurcated both anteriorly and posteriorly. Pyloric 
appendages few. 

Lactarius, as observed by Giinther (Catal. ii, p. 507), “approaches the family of Scienide, and especially 
the Genus Otolithus, by several characters, namely, by the structure of the mouth, and by the air-bladder, by the 
muciferous cavities of the skull, and by the anal spines, which are continuous with the soft fin.” 

Geographical distribution—Seas of India to the Malay Archipelago. 



FAMILY, XVI—CARANGIDA. 24 oN 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Lactarius delicatulus,D. 7-8 | gaz, A. xs%xq, L. 1. 74-80. A black spot at the upper and posterior part 21-22) 

of the opercle. A dark band sometimes present along the soft dorsal and anal fins. Seas of India to the Malay 
Archipelago. 

1. Lactarius delicatulus, Plate LITI, fig. 2. 

Scomber lactarius, Bl. Schn. p. 31. 
Sparus chundawah, Russell, Fish. Vizag. ii, p. 6, pl. 108. 
Lactarius delicatulus, Cuv. and Val. ix, p. 238, pl. 261; Cantor, Catal. p. 188; Gimther, Catal. ii, p. 507; 

Day, Malabar Fishes, p. 107. 
Purruwah, Mal.; Sudumu, Telugu (Gopaulpore). 

B. vii, D. 7-8 | sy45q, P. 17, V. 3, A. ae2eu, O. 17, Li. 1. 74-80, Cec. pyl. 6. 
Length of head 1/4, of caudal 2/9 to 1/4, height of body 2/7 of the total length. Hyes—diameter 1/3 of 

length of head, 1/2 to 2/3 of a diameter from end of snout, 4/5 of a diameter apart. Profile with a gradual rise 
to the first dorsal. The end of the lower jaw, when the mouth is closed, appears on the upper profile. Month 
oblique and large: the upper jaw extending to below the centre of the orbit. Preorbital narrower than the 
maxillary : preopercle narrow, with its margin entire and angle rounded. Opercle ending in a soft point. 
Interorbital space convex. Occipital crest well developed, the lateral ridges moderately so. Teeth—a curved 
canine on each side of the symphysis of the upper jaw, and laterally a single series of fine ones: a central canine 
(occasionally two) in lower jaw, and laterally a single row of curved teeth. Teeth on vomer, palatines, and 
tongue. #%ims—first dorsal spine weak, the third the longest: membrane rather deeply notched. Second dorsal 
highest anteriorly, where it nearly equals the first dorsal, and is about 1/2 the height of the body. Anal similar 
to the second dorsal. In many specimens taken in Malabar, the fin rays were invariably A. 3/26, but amongst 
several taken in Madras they were in all instances A. 3/28. Caudal rather deeply lobed. Scales—cycloid, small, 
and deciduous. Lateral-lime—in short single tubes. Colowrs—the upper surface of the head and the back as low 
as the lateral-line of a leaden colour: a black spot exists on the upper and posterior part of opercle. Fins 
diaphanous, marginal halves of dorsals and caudal minutely dotted with black, sometimes the base is also dark. 
Tris silvery, upper portion darkish. 

Habitat.—Seas of India, Malay Archipelago, and China. Grows to at least 10 inches in length, is eaten 
by the natives either fresh or salted, but is insipid. It appears in Malabar in shoals during the months of 
February and March, but a few are present throughout the year. 
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Faminty, X VII—STROMATEID ©. 
Stromateine, Swainson, 

Branchiostegals from five to seven: pseudobranchie. Body oblong or slightly elongated and compressed 
Gill-openings wide. Eyes lateral. The infraorbital bones do not articulate with the preopercle. Small 
teeth in the jaws, palate edentulous: barbed teeth extend into the esophagus. One long dorsal fin without 
any distinct spinous division, or with rudimentary spines anteriorly: ventrals, when present, thoracic. 
No prominent papilla near the vent. Air-vessel, when present, small. Pyloric appendages few, in moderate 
numbers, or numerous. Vertebre exceed 10-14. 

Geographical distribution.—Found in most tropical and temperate seas. 

SYNOPSIS IN INDIVIDUAL GENUS. 

Genus, 1—Srromargvs, Artedi. 
Peprilus, Cuv.: Apolectus, Cuy. and Val. (young having ventral fins): Rhombus (ventrals reduced to a 

spine), (Lacép.) Cuv. and Val.: Seserinus (with minute ventrals), Cuv. and Val.: Stromateoides, Bleeker : 
Chondroplites and Poronotus, Gill. 

Branchiostegals from five to seven: pseudobranchie. Body compressed, more or less elevated. Cleft of 
mouth narrow or of moderate depth. Teeth small, in a single row in the jaws: palate and tongue edentulous : 
esophagus armed with numerous barbed teeth. A single long dorsal and anal fin, having rudimentary spines 
anteriorly : ventral fins not present in the adult stage. Scales small, covering the vertical fins. Lateral-line, as a 
rule, smooth (keeled in 8. niger). Air-vessel absent. Pyloric appendages numerous. 

After examining very numerous specimens of fish of this genus in the fish markets of India, I could not 
resist the belief that reduced as the number of species had been from what were formerly recognized, a still 
further reduction might still be necessary. I have been unable to convince myself of more than three 
distinct species, which may be recognised in the fry and immature by the following characters. 

SYNOPSIS OF SPECIES. 
1. Stromateus Sinensis, D. 43-50, A. 39-42. Caudal lobes of about equal length. No free spines before 

dorsal or anal fins. Seas of India to China. 
2. Stromateus cinereus, D. 5-9 | seq, A. 5-6] y4,. Lower caudal lobe much the longer. Free, 

truncated, spines before both dorsal and anal fins. Seas of India to China. 
3. Stromateus wiger, D. zy2zz, A. z52z5- Ventral fins present in the young. Last portion of lateral- 

line keeled. Deep brown colour. Seas of India to China. 

1. Stromateus Sinensis, Plate LI, C. fig. 6 (young). 
Euphrasin, Vetensk. Acad. Nya Handl. Stockh. ix, p. 49, t. ix; Bl. Schn. p. 492; Cantor, Catal. p. 140; 

Day, Fish. Malabar, p. 76. 
Stromateus atoo kota, Russell, Fish. Vizag. i, p. 33, pl. 44. 
Stromateus atous, Cuv. and Val. ix, p. 889; Richards. Ich. China, p. 273; Jerdon, M. J. L. and Se. 1851, 

p. 137; Giinther, Catal. ii, p. 399. 
Stromateus albus, Cuv. and Val. ix, p. 388; Cantor, Ann. ‘and Mag. ix, p. 15. 
Stromateus candidus, Bleeker, Ich. M. O. Java, p. 9 (not Cuy. and Val.). 
Stromateoides atookoia, Bleeker, Makr. p. 369, and Mak. p. 76. 
Vella arwoolee, Mal. ; Mogang voval, Tam.; White pomfret. 

B. vi, D. 43-50, P. 25, A. 39-42, C. 19. 5 
Length of head 42 to 5, of pectoral 31 to 4, of caudal 44 to 5, height of body 12 to 12 in the total length. 

Hyes—diameter 3} to 42 in length of head, 2/3 to 1 diameter from end of snout, and 12 apart. Dorsal and 
abdominal profiles about equally convex. The lower jaw the longer, especially in young specimens: the 
maxilla reaches to beneath the first third of the eye. eeth—in a fine single row in each jaw, becoming lost 
with age. Fins—first four or five dorsal rays very short, and not appearing above the skin, its anterior 
portion is similar to that of the anal and equals the length of the pectoral fin. First five anal rays short but 
not appearing above the skin. Caudal with equal lobes, in the young it is slightly emarginate. Hven in the young 
there is no trace of any ventral fins. Scales—small and very deciduous, especially in the immature, im the adult 
they cover the vertical fins. Colowrs—upper surface of head and body as far as the lateral-line of a deep neutral- 
tint, the rest of the body with a mixture of brownish-gray, having metallic reflections, becoming lighter and 
silvery towards the abdomen : it is dotted all over with brown, the larger spots having a silvery point in their 
centre. Fins silvery-eray, marginal half blackish. Cavity of the mouth and tongue pale bluish-gray with 
brown dots, silvery in the centre. Iris reddish-silver or copper coloured, minutely dotted with brown. The 
young are gray, the head covered with irregularly star-shaped spots, and the fins nearly black, especially 
at their edges. 

Jerdon observes, J. c., “this is by far the finest eating of all the genus.” Russell, however, says, “ though 
alike in colour, this fish is very different from the Stromateus cinereus of Bloch; which is specifically 

characterized by the length of the lower lobe of the caudal fin,” (p. 34.) 
Habitat.—Seas of India, Malay Archipelago, and China. This species of Pomfret is that most esteemed 

for eating: in Malabar it is by no means rare during the 8. W. monsoon (from June till September.) It 
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should be cooked when quite fresh. The young are common round the coasts and ascend estuaries. I found 
them numerous during March in the Sunderbunds. The one figured (life-size) is from Bombay. Russell’s 
figure of the adult is a very good representation of the fish. 

2. Stromateus cinereus, Plate LIII, fig. 3. 
Bloch, xii, p. 90, t. eccexx. (semi-adult) ; Cantor,*Catal. p. 143; Gimther, Catal. ii, p. 400; Day, Fish. 

Malabar, p. 78 (immature). ; 
Stromateus argenteus, Bloch, xii, p. 92, t. eecexxi; Russell, Fish. Vizag. i, p. 35; Cuy.and Val. ix, p. 393; 

Cantor, Catal. p. 142; Giinther, Catal. ui, p. 400; Day, Fish. Malabar, p. 77 (adult). 
Stromateus sudi sandawah, Russell, Fish. Vizag. i, p. 34, pl. 45 (immature). 
Stromateus tella sandawah, Russell, 1. c. i, p. 31; pl. 42 (adult). 
Stromateus candidus, Cuv. and Val. ix, p. 391; Jerdon, M. J. L. and Se. 1851, p. 137. 
Stromateus securifer, Cuv. and Val. ix, p. 394, pl..273 (immature). 
Stromateus griseus, Cuy. and Val. ix, p. 395; Jerdon, 1. c. p. 138. 
Stromateoides cinereus, Bleeker, Makr. p. 368. 
Vella voval, Tam. ; Stlver-pomfret (immature) ; Gray-pomfret, (adult). 

B. vii, D. 5-9 | zg2zq, P. 27, A. 5-6 | ggtaq, C. 19. 

Length of head 4 to 42, of pectoral 21 to 22, height of body 11 to 12 in the total length excluding the 
caudal fin. Hyes—diamieter 1/4 to 1/5 of length of head, 1 diameter from end of snout, and 14 to 2 apart. 
Snout projecting over the mouth: the maxilla reaches to below the first third of the orbit. Teeth—in a single 
row in either jaw. Fins—the dorsal spines appear in a truncated form above the skin, as do also 
those of the anal: anterior portion of soft dorsal elevated, but not to so great an extent as the anterior part 
of the anal which in the immature reaches to below the middle of the caudal fin, but as age advances it 
gradually becomes shortened. Pectoral rather pointed. Caudal deeply forked, the lower lobe much the longer 
in the immature, sometimes being twice as long as the upper. Scales—small and very deciduous. Colowrs— 
upper surface of head and back as low as the lateral-line of a grayish neutral-tint with purplish reflections, 
sides of head and body silvery-gray, fading to white on the abdomen, and everywhere covered with minute 
black dots: a dark spot on upper portion of the opercle. Dorsal and anal gray minutely dotted with black, 
the outer half being the darker. Caudal and pectoral yellowish-white, also minutely dotted with black, the 
outer half being the darker. Iris silvery. The young are much darker, the vertical fins being nearly black. 

The occiput in the adult of this species is striated almost horizontally as shown in Russell’s figure, but 
the commencement of these furrows is apparent in the immature. 
F The larger specimens (Gray-pomfrets) * are considered superior to the immature (silver-pomfrets) 
or eating. : 

Habitat—Seas of India to the Malay Archipelago and beyond, attaining at least a foot in length. The 
specimen figured is a little over 7 inches long. 

3. Stromateus niger, Plate LIII, fig. 4. 

? Stromateus paru, Linn. Syst. Nat. xii, I, p. 432; Bloch, v, p. 75, (Stromateus fiatola), t. 160; Bl. Schn. 
p- 491; Lacép. i, p. 319; Shaw, Zool. iv, p. 108. 

Stromateus niger, Bloch, t. 422; Bl. Schn. p. 492, t. xciii; Shaw, Zool. iv, p. 111; Cuvy. and Val. ix, 
p. 385; Cantor, Ann. and Mag. ix, p. 15, and Catal. p. 139; Richards. Ich. China, p. 272; Bleeker, Makr. 
p- 370, and Makr. p. 77; Jerdon, M. J. L. and Sc. 1851, p. 138; Giinther, Catal. i, p. 401; Day, Fish. Malabar, p. 79. 

Stromateus nala sundawah, Russell, Fish. Vizag. i, p. 32, pl. 43. 
Apolectus stromateus, Cuy. and Val. viii, p. 439, pl. 238 (immature) ; Cantor, Catal. p. 123. 
Nala-sanda-wah, Tel.; Baal, Ooriah; Curroopoo-voval, Tam.; Kar-arwoolee, Mal. ; Ko-lig-dah, And. 

B. vii, D. 55, P. 22, A, 8, C19. 
Length of head 2/9, of caudal 1/4, height of body 3/7 to 3 in total length. Hyes—diameter 42 to 5 in 

length of head, 1} diameters from end of snout, and nearly 2 apart. Dorsal and abdominal profiles equally 
angular. The lower jaw the longer: the maxilla extends to beneath the anterior margin to the orbit. 
Teeth—in a fine single series in both jaws. Fins—the dorsal and anal are much elevated anteriorly, very low 
posteriorly, with concave external margins. Pectoral 1/2 longer than the head, and falciform: ventrals 
only apparent in the young, in a specimen 3,3, inches in length they are jugular, and equal 1/8 of the 
total length. The spines, before the dorsal and anal fins, which are concealed in the adult fish, are 
apparent in the young specimens. Scales—small, and extended over the vertical fins. Lateral-line—gently 
curyes downwards, and in its last fourth passes straight to the centre of the caudal, in the form of a raised 
keeled line with lateral shields as perceived in the genus Caranx. Colowrs—deep brown or grayish-brown with 
blue reflections : cheeks, opercles, and abdomen pale-neutral or brownish-neutral. Dorsal and anal grayish-brown, 
stained black towards their margins: pectoral and caudal brownish, edged with black. Iris brownish-blue: in 
the young it is gray. The dorsal and anal fins black, and the tail yellow, with three brown cross bands. 

Habitat.— Seas of India to the Malay Archipelago and China. Grows to two feet in length, is excellent 
eating. John observes that the people of Tranquebar dislike it, because a species of parasite similar to a 
wood-louse is often found in its mouth. It appears in Malabar about the same time as the S. Sinensis. It comes 
in shoals, and disappears as suddenly as it arrives. The specimen figured is from Madras and about 15 inches long. 
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Famiy, XVIII—CORYPHAINID&, (pt.) Swainson. 
Branchiostegals from five to seven: pseudobranchie present or absent. Body oblong or elevated and 

compressed. Gill-openings wide. Eyes lateral. The infraorbital bones do not articulate with preopercle. 
Teeth in the jaws, present or absent on the palate, none in the esophagus. One long dorsal fin, without 
distinct spinous division: ventrals thoracic, (except in Pteraclis, when they are jugular). No prominent 
Hoo. near the vent. Air-vessel present or absent.® Pyloric appendages few or many. Vertebre exceed 

SYNOPSIS OF GENERA. 

1. Corypheena. Dorsal fin commencing on occiput: scales present. 
2. Mene. Dorsal fin commencing on the back: scales absent. 

Genus, 1—Corypumna, Cwv. and Val. 

Lampugus Gmmature), Cuv. and Val. Dolphins. 

Branchiostegals seven: pseudobranchice absent. Body rather elongated and compressed. Preopercle entire. 
Teeth in the jaws, on vomer, palatines, and tongue. A single long dorsal fin extending from the occiput nearly to the 
caudal, but without distinct spines, neither are they apparent in the anal: ventral thoracic and well developed. Scales 
small, cycloid. Air-vessel absent. Pyloric appendages numerous. 

Geographical distribution.—Seas of temperate and tropical regions. 

Cuvier remarks upon the relative height of the crest on the neck, and suggests the possibility of its being 
partly due to sex. Giinther considers “ that the crest and the anterior part of the dorsal fin become gradually 
higher with age,” Catal. ii, p. 405. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Coryphena hippurus, D. 58-63, A. 25-27. Gray, becoming golden on the sides and beneath, and 
covered with small blue spots. Seas of tropical and temperate regions. 

1. Coryphena hippurus, Plate LITI, fig. 6. 

Linn. Syst. p. 446. Bloch, t. 174; BI. Schn. p. 295; Lacép. iii, pp. 173, 178; Shaw, Zool. iv, p. 212, 
pl. 32, £1; Cuv. and Val. ix, p. 278, pl. 266; Guichen, Explor. Se. Algér. Poiss. p. 63; Lowe, Trans. Zool. 
Soe. ii, p. 183, iii, p. 6, and Proc. Z. S. 1839, p. 80; Giimther, Catal. ii, p. 406; Steind. Sitz. Ak. Wiss. 1868, 
p. 370; Klunz. Verh. z. b. Ges. Wien, 1871, p. 446. 

Coryphena chrysurus, Lacép. ii, pl. 18, f. 2; Cuy. and Val. ix, p. 309. 
Coryphena dorado, Cuy. and Val. ix, p. 8303; Cuv. Rég. An. Ill. Poiss. pl. 65, f. 1. 
Coryphena dolfyn, virgata, and argyrurus, Cuv. and Val. ix, pp. 805, 308, 314. 
Lampugus pelagica and ? immaculatus, Cuv. and Val. ix, pp. 318, 329 (inumature). 
Ooryphena Japonica, Schlee. Fauna Japon. Poiss. p. 120, pl. 64. 
Badahlan, Tam.: Dolphin. 

B. vu, D. 58-63, P. 21, V. 1/5, A. 25-27, C. 19. 

Length of head 52 to 6, of caudal 42 to 43, height of body 5} to 6} in the total lengfh. Hyes—diameter 
1/4 to 1/6 of length of head, 3 diameters from end of snout, and 1} apart. Body elongated and compressed: 
occipital crest well developed. Cleft of mouth rather oblique, the lower jaw the longer, the. maxilla extends to 
below the middle or last third of the orbit. Opercles and shoulder bones striated but entire. Teeth—in numerous 
villiform rows in either jaw, with an outer somewhat enlarged one: they are also present on the vomer, palatines, 
and tongue. £ins—dorsal commences over the posterior edge of the orbit, its first seven or eight rays gradually 
increase in length, whilst the last in the fin is not quite 1/3 that of the highest, the fin reaches to ashort distance 
anterior to the root of the caudal. Pectoral faleated: the anal commences midway between the anterior margin 
of the orbit and the base of the caudal fin, it is highest in front, but after the third or fourth rays it becomes 
parallel with the abdomen: caudal with deeply pointed lobes. Lateral-line—curved to opposite the end of the 
pectoral from whence it goes straight to the centre of the caudal. Colowrs—hback grayish, shot with gold: 
abdomen golden, covered with blue spots, which become black after death: dorsal fin ight blue at the base, 
becoming black towards the summit. 

February 22nd, 1867, I found in the stomach of one of these fishes a Clupea Neohoww and the anterior 
half of an Hlops machnata. 

Habitat.—Seas of India, Malay Archipelago, &c.; the one figured (384 inches long) is from Madras : it 
attains 5 feet or more in length. These dolphins are not uncommon in Madras, and are eaten by the natives. 
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Genus, 2—Menp, Lacép. 

Branchiostegals seven. Body oval, strongly compressed, with a prominent and sharp-edged abdomen. Mouth 
very protractile. Villiform teeth in the jaws, palate edentulous. A single long dorsal fin, without any distinct 
spinous portion, commencing on the back and extending nearly to the caudal: anal spineless, having many rays 
which are enveloped in skin and have very broad free extremities: ventral thoracic, with one spine and five rays, the 
first of which is very elongate. Scales absent. Air-vessel large and bifurcated posteriorly. Pyloric appendages 
numerous. i 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Mene maculata, D. 8243, A. 30-33. Two rows of the blue spots along the back. Seas of India, to the * 40-43) 

Malay Archipelago and beyond. 

1. Mene maculata, Plate LIII, fig. 5. 

Zeus maculatus, Bl. Schn. p. 95, pl. 22. 
Mene anna carolina, Lacép. v, pp. 479, 480, pl. xiv, f. 2. 
Zeus ambata kuttee, Russell, Fish. Vizag. i, p. 47, pl. 60. 
Mene maculata, Cuv. and Val. x, p. 104, pl. 285; Temm. and Schleg. Fauna Japon. Poiss. p. 127, 

p- 67, f. 3; Richards. Ich. China, p. 276; Cantor, Catal. p. 154; Bleeker, Makr. p. 86; Cuv. Reg. Anim. Ill. 
Poiss. pl. 62, t. 2; Jerdon, M. J. L. and Sc. 1851, p. 138; Giinther, Catal. ii, p. 415. 

Ambutan parah, Tam. 

B. vu, D. ~324,, P. 15; V. 1/5, A. 30-33, C. 18, Cac. pyl. 25-30. 

Length of head 4, of caudal 4, height of body 1$ to 2 in the total length. Hyes—diameter 2/7 to 1/3 of 
length of head, 4/5 of a diameter apart, and 1 to 14 from end of snout. Body ovoid, highest anteriorly. 
Dorsal profile nearly horizontal, the abdominal very abruptly descending to the base of the ventral fin, from 
whence it gently curves so far as the commencement of the caudal. Mouth oblique, the lower jaw being 
anterior, cleft twice as long as the gape: anterior portion of the upper jaw formed by the premaxillaries, the 
maxilla smooth and S-shaped extends to below the anterior edge of the orbit. Opercles entire. Occipital 
crest high. Teeth—in villiform rows in the jaws. Fins—dorsal highest anteriorly, its first few rays undivided 
and more elevated than the remainder. Pectoral as long as the head excluding the snout, rays flat: 
ventral spine short, its first ray compressed and very long. Anal rudimentary, its rays forming short, wide, and 
flat processes: caudal deeply lobed. Lateral-line—sometimes ceases below the end of the dorsal fin, or on 
reaching the upper caudal lobe it may divide into two branches, the lower of which descends. Colowrs—deep 
blue along the back, becoming silvery white on the sides and abdomen: from two to three rows of large spots 
along the superior half of the body above the level of the pectoral fin. 

This fish is termed ‘“‘ Amatti katti,” Tam. 7. e. “rasor,”’ Jerdon, l. c. 
Hatbitat.—Seas of India to the Malay Archipelago and beyond : attaining at least 82 inches in length. 

bo al 



ACANTHOPTERYGII. : bo or So 

Faminry, XIX—SCOMBRIDA, Cuv. 

Branchiostegals seven or eight: pseudobranchiz. Body oblong or slightly elongated and compressed. 
Gill-openings wide: eyes lateral. The infraorbital bones do not articulate with the preopercle. Teeth present 
in the jaws, absent or present on the palate. Two dorsal fins, the first being distinct from the soft, which 
has more rays than the first has spines: finlets present or absent: ventrals thoracic (jugular in Hypsiptera) : 
no prominent papilla near the vent. Side of tail sometimes keeled. Scales, if present, small. Air-vessel 
present or absent. Pyloric appendages moderate, numerous, or dendritical. Vertebre exceed 10/14. 

SYNOPSIS OF GENERA. 

1. Scomber. Teeth small, present in jaws. Five or six finlets: a low ridge on either side of base of tail. 
Body equally scaled. Red Sea, through those of India to the Malay Archipelago and beyond, also in most 
temperate and tropical seas. 

2. Thynnus. Tecth small, present in jaws, vomer, and palate. Six to nine finlets: a central keel along 
either side of free portion of tail. Scales in the anterior region of the body forming a corselet. Red Sea, 
through those of India to the Malay Archipelago; also in most open temperate and tropical seas. 

3. Cybium. Teeth large in jaws, small on yomer and palate. Seven to ten finlets: a central keel along 
either side of free portion of tail. Scales when present rudimentary. Red Sea, seas of India to the Malay 
Archipelago ; also in the Atlantic. 

4, Hlacate.* No finlets. First dorsal fin as free spines. A low keel along either side of free portion of 
the tail. Red Sea, seas of India to the Malay Archipelago; also in tropical parts of the Atlantic. 

5, Heheneis.t No finlets. First dorsal in the form of a sucking disk on the summit of the head. No 
keel on side of tail. Found im most seas. 

Genus, 1—Scomper, Artedi. 

Branchiostegals seven: pseudobranchic. Body rather elongated and compressed. Eyes with adipose lids. 
Cleft of mouth deep. Small deciduous teeth on the jaws ; deciduous ones present or absent on the vomer, and palatine 
bones. Two dorsal fins, the first spinous and separated by an interspace from the second, behind which and also 
posterior to the anal are fie or six finlets: less spines in the first dorsal than there are rays in the second dorsal or in 
the anal: ventrals thoracic. Two slight keels on either side of the root of the caudal fin. Scales small. Air-vessel, 
when present, sinyple. Pyloric appendages mumerous. 

Although the young of the Oybiwm, Elacate, &c. are common all along the coasts of India, I have never 
obtained the fry of any species of Scomber. Sars has observed that the Mackerel deposits its ova in the open 
sea, where it floats near the surface (see Ann. and Mag. Nat. Hist. 1868, 11, p. 390). 

Geographical distribution—Red Sea, seas of India to the Malay Archipelago and beyond; also in most 
temperate and tropical seas. 

SYNOPSIS OF SPECIES. 

1. Scomber microlepidotus, D. 10 | p--+ v-vi, A. ?--+yv-vi. Length of head 3$ to 42, height of body 4 to 
42 in the total length. A black spot covered by the pectoral fin in the young, bands along the back and sides 
in the adult. Red Sea, through those of India to the Malay Archipelago. 

2. Scomber brachysoma, D.10| 2-+v,A.7;+y. length of head 3%, height of body 33 in the total 
length. Andamans to the Malay Archipelago. 

- 1. Scomber microlepidotus, Plate LIV, fig. 3 (young), 4 (immature), and 5 (adult). 

Rupp. N. W. Fische, p. 38, t. xi, f. 2; Cantor, Catal. p. 105; Giinther, Catal. ui, p. 8361; Kner, Novara 
Fische, p. 143; Steimd. Ak. Wiss. Wien, 1868, lvii, p. 987; Klunz. Verh. z. b. Ges. Wien, 1871, p. 443. 

Scomber kanagurta, Russell, Fish. Vizag. ui, p. 28, pl. 136; Ritpp. Atl. Fische, p. 93, and N. W. Fische, 
p. 87; Cuy. and Val. viii, p. 49; Cuv. Rég. Anim.; Bleeker, Makz. p. 35; Peters. Weigm. Arch. 1855, p. 246 ; 
Jerdon, M. J. L. and Se. 1851, p. 185; Giinther, Catal. ii, p. 360; Day, Fish. Malabar, p. 68; Kner, Novara 
Fische, p. 142; Klunz. Verh. z. b. Ges. Wien, 1871, p. 441. 

Scomber chrysozonus, Ritpp. N. W. Fische, t. xi, f. 1; Gimther, Catal. 1, p. 360. 
Scomber Ream, Day, Proc. Z. 8. 1870, p. 690 (adult). 
Karna-kita or Karnang-kullutan, Tam.: Kanagurta, Tel.: Ila, Mal.: Nga-congree, “ Large head,’ Mugh.: 

Look-wa-dah, Andam. 

* A portion of Fam. Licuorpet, Bleeker (see note, page 229). 
{ Forming a distinct Family, Ecurneorpet, Bleeker. 

- 
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B. vi, D. 8-10 | J--+-v-vi, P. 21, V. 1/5, A. 2, + v-vi, C. 24, L, 1. 130 to 150, L. tr. 10/28, Vert. 13/16. 
Length of head 3% to 44, of caudal 42 to 5, height of body 4 to 43 in the total length. Hye—witha broad 

anterior and posterior adipose lid extending 1/3 across the eye. Diameter of eye 4 to 43 in length of head, 1 to 
1 diameters from end of snout, and also apart. Lower jaw slightly the longer, cleft of mouth deep, the maxilla 
reaches to below the hind edge of the eye. Length of preorbital 1/2 that of the head, its greatest depth equals 
half the diameter of the eye. Interorbital space flat. eeth—minute* in both jaws, none on yomer or palate. 
Fins—dorsal spines weak and receivable into a groove, the second to the eighth subequal and about 1/2 the 
height of the body, posteriorly they rapidly decrease in length. The distance between the two dorsal fins equals 
half the length of the base of the latter, the upper edge of which last is concave. Finlets commence just behind 
the fin and are opposite to and similar to those behind the anal. Pectoral short, nearly equalling half the length 
of the head. Caudal with deeply pointed lobes. Scales—smaller above than below the lateral-line, and largest 
just beneath the pectoral fin: the first few rows beneath the lateral-line are parallel with it, those below the 
pectoral are irregularly concave. Minute scales on second dorsal and anal fins. Lateral-line—vyery slightly 
curved. Air-vessel—present. Pseudobranchie—largely developed. Colowrs—back greenish, sides and abdomen 
iridescent, a row of sixteen spots along the summit of the back, close to the base of the dorsal fin: summit of 
head spotted: sides shot with bluish-purple. Dorsal fins yellowish, tipped with black: caudal bright yellow, 
stained with black at its extremity. Pectoral bright yellow, with a dark mark on the body below it which shows 
through the fin: ventral and anal finely dotted with black, but which fades soon after death, when all the shot 
colours also disappear, and it becomes of a dull green with the abdomen of a lighter colour. Posterior edge of 
caudal sometimes blackish with a white outer margin. In large specimens the colours differ, there are from five 
to eight dark longitudinal bands along the back and upper half of the body, the superior of which is occasionally 
broken up into spots. There are usually two golden bands below the lateral-line, and one along its course. In 
this stage it appears to closely resemble the description of S. loo,+ C.V. viii, p. 52, which is said to grow to a 
larger size than S. kanagurta, and to be destitute of teeth. Gtmther observes of S. Moluccensis, Bleeker, that 
“this species is probably identical with S. loo, C.V.” 

Habitat—Red Sea, through those of India to the Malay Archipelago. ‘Along the coasts of India it is 
very rarely seen above 10 inches in length, but at the Andamans I obtained what appeared to bea distinct species 
a foot long, and differently coloured as described above. This fish I have captured at Madras, with fully developed 
ova in March. In Malabar it is very common throughout the cold season, and is extensively salted and dried. 
Although good eating, it is seldom brought to the table of Huropeans, as it rapidly taints, and if eaten in that 
state gives rise to visceral irritation. Fig. 3 is from a Sind specimen 6} inches long: fig. 4 is from a Madras 
specimen 8 inches long: and fig. 5 from an Andamanese one 12 inches in length. 

2. Scomber brachysoma. 

? Scomber brachysoma, Bleeker, Makr. p. 356; Giinther, Catal. ii, p. 361. 

B. vu, D. 10 | A+ v, P. 22, V. 1/5, A. 3-+v, C. 21, L. 1. 135, L. tr. 13/. 

Length of head 32, of caudal 51, height of body 33 in the total length. Hyes—with a broad anterior and 
posterior adipose lid, diameter of eye 43 in length of head, 1} diameters from end of snout, and 1} apart. 
Greatest width of head 2 in its length. Lower jaw slightly the longer: cleft of mouth deep, the maxilla 
reaches to below the hind edge of the eye. Length of preorbital 4/7 of that of the head, its greatest 
depth equalling 2/3 of that of the orbit. Hind edge of subopercle is vertically behind the level of the hind edge 
of the opercle. 'eeth—minute in both jaws, none on vomer or palate. /ims—dorsal spines weak and receivable 
into a groove, the second and third the highest and rather above 1/2 that of the body, the upper edge of second 
dorsal fin concave, finlets commence just behind the fin and are opposite to and similar to those behind the anal. 
Pectoral half as long as the head. Candal with deeply pointed lobes. Colowrs—similar to S. microlepidotus, 
except that there are two shining light spots above and behind either eye, and the spinous dorsal is posteriorly 
edged with black. 

The height of the body in S. brachysoma, Bleeker, is said to be a little above three times in the total 
length. In the single specimen (if identical) from the Andaman islands it is 32. 

Habitat—The specimen described is 71 inches long and from the Andamans. 

Genus, 2—Tynnus, Cuv. and Val. 

Oreynus, Cuy.; Grammatorcynus, Gill. 

Branchiostegals seven: pseudobranchie. Body oblong, somewhat compressed. Cleft of mouth deep. Small 
teeth on the jaws, vomer, and palatine bones. Two dorsal fins, the spines weak, finlets behind the soft dorsal and anal. 
Scales small: those in the anterior portion of the body form a kind of corselet. Lateral-line unarmed, a longitudinal 
keel along either side of the free portion of the tail. Air-vessel, when present, sinyple. Pyloric appendages numerous. 

Geograplacal distribution—the “ tunny fishes” are found from the Red Sea, throughout those of India to 
the Malay Archipelago and beyond. Also in most open tropical and temperate seas. They are very voracious, 
and may often be observed in schools pursuing the Hwoceti, “ flying fishes,” or Clupeide as “ sardines.” As food 

* Teeth in the upper jaw more or less disappear with age, except at the symphysis, where they are usually persistent. 
¢ Steind. l. c. considers §. microlepidotus as the young of §. loo. 
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they are moderately esteemed: in the “Fauna Japonica,” their flesh if eaten fresh is said to cause diarrhea, 
therefore they are more commonly salted or dried. 

SYNOPSIS OF SPECIES. 

1. Thynnus thunnina, D. 15 | +984 + viii, A. 33+ viii. Length of pectoral from 62 to 6} in that of the 
total to the end of the centre of caudal fin. Undulating oblique dark bands along the back. Seas of India to 
the Malay Archipelago, also in the Mediterranean and tropical parts of the Atlantic. 

2. Thynnus pelamys, D. 165 | 24 viii, A. 4,-+ viii. Length of pectoral 1/6 of that of the total to the 
end of the centre of the caudal fin. Four or five concave longitudinal bands along the lower half of the sides 
of the body. Indian and Atlantic Oceans. 

3. Thynnus macropterus, D. 14 | 8;--ix, A.12--ix. Length of pectoral 32 in that of the total to the 
end of the centre of the caudal fin. Grayish above, becoming silvery on the sides and beneath. ‘Tips of 
elongated dorsal and anal fins, also finlets, yellow. Seas of India to China. 

1. Thynnus thunnina, Plate LIV, fic. 6. 

Scomber quadripunctatus, Geof. Desc. Eg. Poissons, t. xxiv, f. 3. 
Thynnus thunnina, Cuy. and Val. viii, p. 104, pl. 212; Temm. and Schleg. Fauna Japon. Poiss. p. 95, 

pl. 48; Cuy. Reg. Anim. Ill. Poiss. pl. 46, f. 1; Bleeker, Makr. p. 36, and Fische, Madag. p. 100; Guichen, 
Exp. Alg. Poiss. p. 57; Giinther, Catal. ii, p. 364; Nilss. Aufvers. Sven. Vet. Ak. Férh. 1864, p. 499, t. 5. 

Thynnus Brasiliensis, Cuy. and Val. viii, p. 110. 
Thynnus afinis, Cantor, Catal. p. 106; Jerdon, M. J. L. and Sc. 1851, p. 1386; Giinther, Catal. ii, 

. 363. 
" Suraly, Tam. 

B. vii, D. 15 | ro2ra + viii, P. 26, V. 1/5, A. 384 viii, C. 17. 

Length of head 33 to 3%, of pectoral 6} to 64, of caudal lobes 63, height of body 42 in the distance 
between the snout and the centre of the posterior edge of the caudal fin. Hyes—diameter 63 in length of head, 
15 diameters from end of snout, and also apart. Head rather compressed, snout pointed: the maxilla reaches 
to below the middle of the orbit. Vertical or posterior border of the preopercle short, its angle rounded, and 
its lower edge at least twice as long as its vertical one. Teeth—in a single row in either jaw, also on yomer 
and palate. Mins—first dorsal spine the broadest, equal in height to the second, or 1/2 as long as the head. 
In some specimens the first dorsal is continued to within a short distance of the second, in others (as in the one 
figured) the last few spines are nearly or quite hidden in the integument. Second dorsal highest anteriorly, 
having a concave upper edge, its three spines are short and concealed by the skin: finlets rather large. Pectoral 
rather short. Ventral haying an oval or elongated lamella between the two fins and under which they can 
be partially received. Anal similar to the second dorsal, commencing on the vertical behind that fin, its three 
spines equally concealed. Caudal broad and pointed. Scales—forming a corselet anteriorly in three portions 
separated by two deep emarginations. Superiorly the corselet embraces the two dorsal fins, and is divided from 
its central portion by an emargination which reaches to below the eighth dorsal spine. The central portion of 
the corselet is mostly beneath the pectoral fin, and the emargination which divides it from the inferior portion 
extends to below the base of the pectoral. The lowest portion goes to below and behind the ventral fins. 
Colowrs—bluish along the back haymg a number of undulating oblique dark bands, silvery below the lateral- 
line; sometimes black spots on the chest or breast. 

Jerdon observes that this fish is called Choort min, Tam. 

Geographical distribution—Seas of India to the Malay Archipelago, where it is common during the cold 
months; also found in the Mediterranean, tropical parts of the Atlantic, and in Scandinavian seas. The 
specimen figured is from Bombay, where it is often seen in the markets during the cold season up to two feet 
in length. 

2. Thynnus pelamys. 

Scomber pelanys,* Linn. Syst. Nat. i, p. 492; Bl. Schn. p. 23; Shaw, Zool. iv, p. 588. 
Scomber pelamides, Lacép. iii, p. 14 (pt.) ii, pl. xx, f. 2. 
Thynnus pelanys, Cuy.and Val. viii, p. 113, pl. 214; Temm. and Schleg. Fauna Japon. Poiss. p. 96, pl. 49; 

Richards. Ich. China, p. 267; Cuv. Rég. Anim. Ill. Poiss. pl. 47, f. 2; Bleeker, Amboina, p. 41; Giinther, 
Catal. ii, p. 365. 

The Bonito. 

B. vii, D. 15 | 42-+viti, P. 27, V. 1/5, A. 32;+vil. 

Length of head 3, of pectoral 6, height of body 3: to 33 in the distance between the snout and the 
centre of the posterior margin of the caudal fin. Hyes—diameter 1/5 to 1/6 of length of head, 13 diameters 
from end of snout. The vertical border of the preopercle is 3/5 the length of its horizontal margin. Hims—dorsal 
spines rather weak, anteriorly 2/3 of height of body and nearly twice as high as the second dorsal. Pectoral 

* See also Bennett, Whaling Voyage, ii, p. 281; De la Roche, Ann. Mus. xiii, p. 315. Variletta, Humboldt, Obs. Zool. ii, 
p- 190. T. pelamys, Yarrell, Parnell, Couch. Thynnus vagans, Less. Voy. Coq. Zool. ii, p. 162, pl. 32. 
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reaches to below the tenth dorsal spine. Anal similar to second dorsal, it commences on the vertical behind its 
last ray. Caudal with pointed lobes. Scales—forming a corselet anteriorly, which extends from the base of 
the pectoral along the whole length of that of the spinous dorsal. Colowrs—back bluish, becoming silvery on 
the sides and beneath. Four or five concave, longitudinal, dark bluish bands pass along the lower half of the 
abdomen posteriorly, ending on the lateral-line below the finlets. 

I have not seen this species in India, but in Cuy. and Val. it is observed that it has been received from 
that locality. 

Habitat—Indian and Atlantic Oceans; attaining a considerable size. 

3. Thynnus macropterus. 

Temm. and Schleg. Fauna Japon. Poiss. p. 98, pl. 51; Bleeker, Mak. p. 37. 

B. vii, D. 14 |. 8,-++ix, P. 31, V. 1/5, A. 12-++ix, C. 28. 

Length of head and height of body each 32 in the distance between the snout and the centre of the 
posterior margin of the caudal fin. Hyes—diameter 1/5 of length of head, 1} diameters from end of snout, and 
also apart. Maxilla reaches to below the first third of the eye: lower jaw a little the longer. Preopercle with 
its posterior margin somewhat irregular in shape, angle pretty well developed, the length of its vertical 1/3 
longer than its horizontal margin. ‘’eeth—in a fine single row in either jaw, in an angular patch prolonged 
posteriorly on the vomer, and in a band on the palatines. Fins—the anterior dorsal spines equal about 2} in the 
height of the body: second dorsal considerably longer than the spinous and falciform. Pectoral nearly or quite 
as long as the head. Anal similar to soft dorsal. Caudal with pointed lobes. Corselet with three distinct 
posterior prolongations, the upper commencing below the seventh dorsal spine, is continued along the base of 
the two dorsal fins: the second ceases below the eleventh dorsal spine, and a little above the middle of the 
body : the lowest extends along the abdomen to midway between the end of the ventral and commencement 
of the anal. A well developed keel on the lateral-line commencing from opposite the tenth finlet. Colours— 
grayish along the back becoming silvery below, tips of soft dorsal and anal, as well as the finlets, yellow. 

Amongst the specimens sent me by Sir Walter Elliot is the one described above, it is a skin 27 inches 
long and probably Jerdon’s specimen from Tellicherry. This is “ Thynnus (Oreynus) ? Jerdon, M. J. L. and Se. 
1851, p. 186.” Dr. Giinther observes of 7’. macropterus that it is closely allied to, and perhaps identical with, 
T. albacora, Lowe, P. Z. Soc. 1839, p. 77, and Trans. Z. S. iii, p. 4. 

Habitat.—Seas of India to Japan. 

Genus, 3—Prtamys, Cwv. and Val. 

Gymnosarda and Oreynopsis, Gill. 

Branchiostegals seven: pseudobranchice. Body rather elongate and slightly compressed. Cleft of mouth 
deep. Lather strong teeth in jaws, none on vomer, present on palatines. Two dorsal fins, the spines feeble, or of 
moderate strength, finlets behind soft dorsal and anal fins. Scales small, those in the anterior portion of the body 
form a kind of corselet. Lateral-line unarmed, a longitudinal keel along either side of the free portion of the tail. 
Air-vessel absent. Pyloric appendages dendritical. 

SYNOPSIS OF INDIVIDUAL SPECIES, 

1. Pelamys Orientalis, D. 18 | 38; + viii, A. 4; + vi. About eight longitudinal blue lines pass backwards 
12 

and a little upwards in the upper half of the body. Seas of India to Japan and beyond. 

1. Pelamys Chilensis, Plate LVI, fig. 1. 

Pelamys Chilensis, Cuv. and Val. viii, p- 163; Gay, Chili, Zool. ii, p. 224; Gunther, Catal. i, p. 368; 

Steind. Sitz. Ak. Wiss. Wien, lvii, p. 353. 
Pelamys Orientalis, Temm. and Schleg. Fauna Japon, p. 69, pl. 52; Giinther, Catal. ii, p. 368. 

B. vii, D. 18 | 58;-viii, P. 24, V. 1/5, A. 8 + vi, C. 20. 
Length of head 33, height of body 4% in the distance between the snout and the centre of the posterior 

edge of the caudal fin: caudal lobes 1 /6 of the same distance. Hyes—diameter 84 in length of head, 22 
diameters from end of snout and 2 apart. Snout pointed, the greatest width of head equals 23, and its height 
1: in its length. The maxilla reaches to below the hind edge of the eye. Angle of preopercle rounded, its 
lower border rather above 1/2 the length of its vertical one. Teeth—in a single row in either jaw with some 
rather large ones above the symphysis of the lower. Fins—dorsal spines weak, second to fourth subequal and 
about 2% in height of body and very slightly higher than the second dorsal, it is continued nearly close up to 
the second fin. Pectoral 21 in length of head; ventral 3/4 of pectoral. Anal commences on the vertical below 
first finlet and is similar to second dorsal. Caudal with pointed lobes. Scales—forming a corselet 
anteriorly in three portions, separated by two deep emarginations. Superiorly the corselet embraces the whole 
length of the first dorsal fin: its central portion is narrow and pointed ending close to the end of the pectoral 
fin: its lower portion is small and just embraces the ventrals which have a small scale between them. 
Lateral-line—makes a low curve to below commencement of second dorsal fin, where its becomes straight. 
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Colowrs—the upper half of the body with about eight broad, straight, blue lines passing backwards and a little 
upwards, silvery below the lateral-line, where however there are similar lines but very faint. 

Habitat—Seas of India to Japan and beyond. The specimen figured (17 inches long) is from Bombay. 

Genus, 4—Cysium, Cw. 

Apodontis and Apolectus, Bennett ; Lepidocybium and Acanthocybium, Gill. 

Seer-fishes. 

Branchiostegals seven: pseudobranchic. Body somewhat elongated. Cleft of mouth deep. Teeth large and 
strong in the jaws: villiform on vomer, palatines, and tongue. Two dorsal fins, the first with feeble spines, extending 
to the commencement of the second, more rays in the second dorsal than spines in the first : seven or more finlets behind 
the second dorsal and anal fins. Scales, when present, rudimentary. A slight keel on either side of the caudal lobes. 
Air-vessel present. 

The seer-fishes of India, when of the proper size, are considered as amongst the most delicate for eating 
of the marine forms. If small, as under a foot in length, they are dry, resembling Trachynotus and Chorinemus : 
from 12 to 22 feet in length they are at their primest size, above this they become coarse. 

SYNOPSIS OF SPECIES. 

1. Cybium Kuhliit, D.16 | ~8-85-+ viii, A. 34; + vii. Head 54 to 6, height of body 5 in the total length. 
Lateral-line with a gradual curve. Sides silvery: first dorsal black. Seas of India. 

2. Cybium interruptum, D. 16 | as*¢g + vuli-ix, A. 3; + vili-ix. Head 51, height of body 5% in the total 
length. 28 to 30 teeth in upper, and about 24 in lower jaw. Body with three rows of horizontally elongated 
blotches: first dorsal nearly black. Seas of India. 

3. Cybium guttatum, D. 16-17 | s5r5 + vili-x, A. a55yg ++ Vii-ix. Head 5 to 51, height of body 5 in the 
total leneth. 10 to 12 teeth in either jaw. Body with three rows of elongated blotches: first dorsal black to 
the eighth spine, the rest pure white edged with black. Seas of India. 

4. Cybiwm Commersonit, D. 16-17 | ~84,-+ix-x, A. 72:3, + ix-x. Head 4 to 5, height of body 51 to 7 
in the total length. Lateral-line with a strong bend below twelfth dorsal ray. Undulating vertical spots and 
lines on the sides. First dorsal black to the end of seventh spine, behind pure white with a black upper edge. 
Red Sea, seas of India to the Malay Archipelago and beyond. 

5. Cybium lineolatum, D. 16 | 4+ ix, A. 3%;-+ x. Head 5, height of body 64 in the total length. 
Several rows of horizontally elongated dark spots along the sides. Seas of India to ? the Malay Archipelago. 

1. Cybium Kuhlii, Plate LVI, fig. 2. 

Cybium Kuhlit, Cuy. and Val. viii, p. 178. 

B. vii, D. 16 | ~:$,4 viii, P. 29, V. 1/5, A. +4 + vii, C. 21. 

Length of head 53 to 6, of caudal 3$ to 4, height of body 5 in the total length. Hyes—diameter 1/5 
of length of head, 13 diameters from end of snout, and also apart. Greatest width of head equals 1/2, and its 
height equals 4/5 of its entire length. Maxilla reaches to below the hind edge of the eye. Preopercle 
emarginate along its vertical border, with the lower limb almost as long as the hind one. Teeth—conical and 
rather compressed, from 15 to 20 in either jaw, those in the lower much the larger: vomerine patch anteriorly 
rounded, in a band along the palatines. ims—first dorsal spines weak, second dorsal anteriorly equals 3/4 of 
the height of the body below it, there are six unarticulated rays at its commencement hidden in the skin, the 
anal which commences on a vertical line below its centre is similar to it but not so high. Pectoral as long as 
the head behind the middle of the eye. Ventrals equal 13 diameters of the eye in length. Caudal with deeply 
pointed lobes. Lateral-line—containing about 200 plate-like rounded scales, each having a simple tube, is 
straight until it arrives opposite the end or middle of the base of the second dorsal, where it curves to below 
the third finlet and then becomes rather wavy, its central keel well-developed. Colowrs—bluish above becoming 
silvery on the side and below. After death the sides assume a dark hue and have neither bands or spots. First 
dorsal black: second dorsal and also anal with dark bases: pectoral with a light outer edge, tips of caudal dark. 

Hatitat.—Seas of India. The specimen figured (from Bombay) is 14% inches in length, but it attaims a 
much larger size. 

2. Cybium interruptum, Plate LVI, fig. 3. 

Scomber wingeram, Russell, Fish. Vizag. ii, p. 26, pl. 134. 
Scomber leopardus, Shaw, Zool. iv, p. 591. 
Cybium interruptum, Cuy. and Val. viii, p. 172; Jerdon, M. J. L. and Se. 1851, p. 136; Giimther, Catal. 

ii, p. 871. 
Buck-ku, Gwadur. 

B. vii, D. 16 | =545 + vViil-ix, P. 21, V. 1/5, A. 32 + viii-ix, C. 21. 

Length of head 54, of caudal 5, height of body 52 in the total length. Hyes—diameter 44 in length of head, 
14 diameters from end of snout, and also apart. Greatest width of head equals 22 in its length, and its height 
equals its length behind the posterior nostril. Maxilla reaches to below the middle of the eye. Vertical limb 
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of preopercle emarginate. Teeth—comparatively small, equal sized, conical and somewhat compressed, about 
28 or 30 in the upper, and 24 rather larger ones in the lower jaw, they are placed close together as shown in 
Russell’s figure: im a patch rounded anteriorly and slightly emarginate laterally on the vomer, and in a band 
along the palatines. #%ins—dorsal spines weak: second dorsal commences midway between the anterior nostril 
and the base of the caudal fin, anteriorly it is 1/2 the height of the body, its upper edge concave: anal 
commences below the first third of the second dorsal which fin it resembles. Caudal deeply forked. Lateral- 
line—with a gradual descent. Colowrs—bluish along the back becoming white on the sides and below, three 
rows of elongated blotches along the sides, almost forming interrupted bands, the two upper sets of blotches 
cross the lateral-lne below the second or third finlet: first dorsal dark, its outer edge nearly black. 

The above appears to be Russell’s fish, the number of teeth separates it from the C. guttatum, (Bl. Schn.) 
C. V. Ibis also most probably C. interruptum, C. V., from Pondicherry, which is said to have 28 teeth in the 
upper and 16 in the lower jaw. 

Habitat.—Seas of India. The specimen figured (from Madras) is a little over 15 inches, it attains at 
least 3 feet in length. 

38. Cybium guttatum, Plate LV, fig. 1 (yownq) and LVI, fig. 4 (adult). 

Scomber guttatus, Bl. Schn. p. 28, f. v. 
Cybium guttatum, Cuy. and Val. viii, p. 173; Richards. Ich. China, p. 268 (pt.); Cantor, Catal. p. 111; 

Bleeker, Makr. p. 88; Giinther, Catal. i, p.371; Day, Fish. Malabar, p. 71; Kner, Novara Fische, p. 143. 
Cybium lineolatum, Cantor, Catal. p. 110. 

B. vii, D. 16-17 | #8, -++ vili-x, P. 21, V. 1/5, A. -°,,-+ vil-ix, C. 26. 

Length of head 5 to 54, of caudal 42 to 5, height of body 5 in the total length. Hyes—diameter 51 to 
54 in the total length, 2 diameters from end of snout, and 1 apart. Greatest width of head equals 1/2 its 
length, and its height equals its length behind the anterior nostril. The maxilla reaches to below the hind edge 
of the eye. Vertical hmb of preopercle slightly emarginate. Teeth—lancet-shaped, laterally compressed, and 
somewhat wide apart, about 10 to 12 in either jaw and frequently some smaller ones likewise present for taking 
the place of any lost; they are much longer in the lower jaw: in a triangular patch on the yomer, and in a 
band on the palatines. /ims—first dorsal spines weak, and ending in soft points: second dorsal highest 
anteriorly where it equals 4/7 of that of the body below it, and has a concave upper edge: anal commences 
below the first third of the soft dorsal. Lateral-line—having a very gradual descent, it becomes somewhat 
undulating opposite the commencement of the second dorsal, and very much so below the third and fourth 
finlets. The keel on the lateral-line well developed. Colowrs—bluish above, silvery beneath: back and sides 
with three rows of round or rather horizontally oval spots, which become most apparent after death: the 
membrane between the first and eighth spines black, the rest pure white edged with black: in the young the 
first dorsal is occasionally almost wholly black. : 

Habitat.—Seas of India, Malay Archipelago, and China. Grows to 6 feet in length, is good eating, and 
salts well. Specimens under a foot in length are dry, from two to two-and-a-half feet long they are in the best 
condition, above that they become coarse. They should be cooked when quite fresh. They are also one of the 
best fish for ‘‘ Tamarind fish.” Are captured in numbers from October throughout the cold months along all 
the Indian coasts. 

Cantor’s specimen of C. lineolatwm, in the British Museum, has the formula of the fins as above, and 11 
or 12 teeth in either jaw. The specimen figured, Pl. LY, f. 1 (from Canara) is 9 inches long, the older one 
Pl. LVI, fig. 4, is from Madras. 

4, Cybium Commersonii, Plate LVI, fig. 5. 

Scomber Commersonit, Lacép. ii, p. 600, pl. 20, f. 1; Shaw, Zool. iv, pp. 589 and 590, pl. 88. 
Scomber maculosus, Shaw, Nat. Misc. No. 982, and Zool. iv, p. 592. 
Scomber konam, Russell, ii, p. 27, pl. 135. é 
Cybium Commersonii, Cuy. Rég. Anim.; ? Riipp. Atl. Fische, p. 94, t. 25, f. 1; Cuv.and Val. viii, p. 165; 

Riipp. N. W. Fische, p. 41 (pt.) ; Richards. Ich. China, p. 268; Cantor, Catal. p. 108; Jerdon, M. J. L. and Se. 
1851, p. 186; Gimther, Catal. ii, p. 8370; Day, Fish. Malabar, p. 69; Klunz. Verh. z. b. Ges. Wien, 1871, 

. AAA, 
: Cybium konam, Bleeker, Makr. p. 857; ? Kner, Novara Fische, p. 144. 

Chumbun, Mal. ; Konam, Mah-wu-laacht, or Ah-ku-lah, Tam. 

B. vii, D. 16-17 | ~84, + ix-x, P. 20-23, V. 1/5, A. -2°3,-+-ix-x, C. 21. 

Length of head 1/4 to 1/5, of caudal 1/5 to 2/11, height of body 2/11 to 1/7 of the total length. Hyes— 
diameter 2/9 to 1/5 of length of head, 13 to 2 diameters from end of snout, and 12 apart. Greatest width of 
head equals 3/7, and its height 3/5 of its length. The maxilla reaches to below the centre or hind edge of the orbit. 
Posterior border of preopercle rather emarginate, and its angle rounded and slightly produced. Teeth—strong, 
conical, compressed laterally, those in the upper jaw varying in number from about 11 to 25, the posterior ones 
being rather the smallest. In the lower jaw there are from 10 to 15 of the same shape, but the posterior ones 
are the largest. A triangular group of villiform teeth on the vomer, and a long narrow band on the palatines. 
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Fins—the spines of the first dorsal are weak, and end in thin filamentous points projecting beyond the 
membrane, which is deeply notched. The second dorsal highest in front with its upper margin concaye, it is 
situated opposite the anal which it resembles. Ventral small: pectoral pointed: caudal with pointed lobes 
each with a raised soft oblique ridge along its base. Lateral-line—at first in upper third of body, opposite the 
twelfth or thirteenth dorsal ray it bends down, making a second strong curve from opposite the first to the 
third pairs of finlets, beyond which it passes direct to the centre of the caudal where it ends in a soft raised 
keel between the bases of either lobe. Colowrs—bluish above, silvery below: first dorsal black to the end of the 
seventh spine, behind which it is pure white, having a narrow black upper edge: basal half of pectoral 
black. After death numerous vertical undulating lines and spots appear on the sides, in the specimen figured 
(from Madras) they are very distinct, but during life they are rather indistinct. 

Habitat—Red Sea, Hast coast of Africa, seas of India to the Malay Archipelago and beyond; it attains 
at least 4 feet in length. 

5. Cybium lineolatum. 

Cuv. and Val. viii, p. 170; Belanger, Voy. p. 366, pl. 2, f. 1; Griffith in Cuv. An. Kingdom, Fishes, 
pl. 48, f. 1; Bleeker, Makr. p. 40; Giimther, Catal. ii, p. 370. 

B. vii, D. 16 | 4 -+ ix, P. 21, V.1/5, A. 8+, C. 15. 

Length of head 1/5, of caudal 1/5, height of body 2/18 of the total length. Hyes—diameter 42 in length 
of head, 13 apart. Teeth—about 18 in either jaw, triangular and strongly compressed, the central ones in the 
lower being the largest: in a triangular pointed patch on the vomer, and ina band on the palatines. Fins— 
spines of first dorsal slender. Pectorals 81 in the total length: ventrals 1/3 of pectoral. Lateral-line—at first 
in upper fourth of body, descends gradually towards the end of the second dorsal fin until it arrives below the 
fifth finlet. Colowrs—bluish above, silvery on the sides and beneath: several rows of elongated black blotches 
on the body, three rows of them; like interrupted lines, being below the lateral-line. 

Cuy. and Val.’s specimen was in a bad state, and a difficulty occurred in counting the number of rays, 
the species appears to somewhat resemble C. guttatum, C. V. (it has fewer teeth than in C. interruptum, C. V.) 
but is stated to have less rays. Bleeker, Beng. en Hind. (1853, p. 42) places it as a synonym of C. interruptwm, 
C. V.? Cantor’s type specimen also appears to be CO. interruptum. 

Habitat.—Seas of India to P Malay Archipelago. 

Genus, 5—Htacate, Cw. 

Meladerma, Swainson. 

Branchiostegals seven: pseudobranchie. Body fusiform: head depressed. Cleft of mouth of moderate depth. 
Villiform teeth on the jaws, vomer, palatine bones, and tongue. The first dorsal reduced to a few free spines: the 
second with many rays and somewhat similar to the anal: no finlets. Scales very small. No keel on the side of the 
tail. Air-vessel absent. Pyloric appendages dendritical. 

The immature of this fish, as seen in the seas of India, has its central caudal rays exceedingly prolonged : 
as age advances, as 83 inches, the fin becomes more obtuse, but still the central rays are rather the longest: in 
a.specimen 12 inches long that fin is obtuse, in another 11 inches long it is slightly emarginate: in the adult it 
becomes concave or almost lobed, the lower being usually the longer. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Elacate nigra, D. 8 | 28-36. A. 2z5- Brown, with two longitudinal black bands. Seas of India to 
Japan and beyond. 

1. Hlacate nigra, Plate LV, fig. 2. 

Scomber niger, Bloch, t. 337; Bl. Schn. p. 35. 
Centronotus Gardenii, Lacép. iv, p. 357. 
Scomber peddah mottah, Russell, Fish. Vizag. ui, p. 39, pl. 153. 
Hlacate Pondiceriana, Cuy. and Val. viii, p. 329; Riipp. N. W. Fische, p. 43, t. xii, f.3; Jerdon, M. J. L. 

and Se. 1851, p. 139. 
Hlacate motta, Cuy. and Val. viii, p. 332; Bleeker, Makr. p. 42. 
Elacate Malabarica, Cuy. and Val. 1. c.; Cuv. Rég. An. Ill. Poiss. pl. 54, f. 2. 
Hlacate bivittata, Cuv. and Val. viii, p. 338; Temm. and Schleg. Fauna Japon. Poissons, p. 104, pl. 56; 

Richards. Ich. China, p, 269; Cantor, Catal. p. 116; Jerdon, M. J. L. and Se. 1851, p. 139. 
Meladerma nigerrima, Swainson, Fishes, ii, p. 243. 
Hlacate Canada, Holb. Ich. South Carol. p. 95, pl. 14, f. 1. 
Elacate nigra, Giinther, Catal. ii, p. 375; Day, Fish. Malabar, p. 73; Klunz. Verh. z. b. Ges. Wien, 1871, 

p. 445; Bleeker, Madagascar, p. 98, 
Cuddul verarl, Tam. 

B, vii, D. 8 | 28-36, P. 21, V. 1/5, A. s2rq, C. 17, Vert. 12/13. 
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Length of head 43 to 5, of caudal 52 to 6, height of body 7} to 8 in the totallength. Myes—diameter 
43 to 5 in the length of head, 12 to 2 diameters from end of snout, and about 2 apart. Mouth wide, the maxilla 
reaches to below the anterior edge or first third of the eye. Greatest width of head equals its height, or its 
length excluding the snout. Upper surface of head flat, and stellately rugose. Teeth—villiform. Fins—dorsal 
free spines with a very short interspinous membrane. Second dorsal highest anteriorly where its rays equal the 
height of the body, its upper edge slightly concave. Anal similar to second dorsal, but rather lower, it arises on 
the vertical below the seventh or eighth dorsal ray, its two first rays are short and undivided. Pectoral 1/2 
longer than ventral, and equalling the length of head without the snout. Caudal with its central rays much the 
longest in the immature, becoming moderately or deeply lunated in the adult. Colowrs—olivaceous brown, 
haying a dark band along the back below the base of the dorsal fin and another along the centre of the side. 
Fins brownish, with dark or black edges. Outer edges of caudal lobes white. é 

Habitat.—Seas of India to Japan, also stated to be found in the tropical parts of the Atlantic and along 
the shores of the United States. The one figured (from Madras) is 153} inches in length. A specimen 4 feet 
10 inches in length exists in the Madras Museum. March, 1867, I took a female, 30 inches long, full of well 
developed ova. In February, 1867, I examined the contents of the stomach of one, and found the remains of 
numerous small fishes. 

Genus, 6—EcuHENEIS, Artedi.* 

Remoropsis, Rhombochirus, Remilegia, Leptecheneis, Phtheirichthys, Gill. 

Branchiostegals seven or eight: pseudobranchic. Body elongated, fusiform: head depressed and superiorly 
Furnished with an adhesive organ. Hyes lateral or directed downwards and outwards. Cleft of mouth deep. Villi- 
form teeth on the jaws, vomer, palatine bones, and generally on the tongue. The first dorsal fin modified on the summit 
of the head and occiput, into an adhesive disk; a long second dorsal and anal: no finlets: ventrals thoracic. Scales 
very small. No keel on the side of the tail. Air-vessel absent. Pyloric appendages in moderate numbers. 

Geographical distribution—These fishes appear to be inhabitants of nearly all seas. In those of India 
they are most commonly captured adhering to sharks, and are consequently considered to be parasitic on those 
animals. Wan Beneden (Bull. Ac. Belg. 1870, xxx, pp. 181-185) has however shown that sometimes, at least, 
they prey upon fishes. 

The shape of the caudal fin in these fishes changes with age, as observed in Hlacate. 

SYNOPSIS OF SPECIES. 

1. Hcheneis neucrates, D. 22-25 | 33-41, A. 32-38. A dark band along the body. Seas of temperate and 
tropical reigons. 

_ 2. Echeneis remora, D. 17-18 | 22-24, A. 24-25. General brown colour. Seas of temperate and tropical 
regions. 

3. Echeneis brachyptera, D. 15-16 | 26-32, A. 24-27. Light brown, end of caudal whitish. Seas of India 
to China, also Madeira, and the coast of North America, and the Brazils. 

4. Hcheneis albescens, D. 12-13 | 17-22, A. 19-22. Seas of India, Japan, and the Cape. 

1. Kcheneis neucrates, Plate LVII, fig. 1. 

Linn. Syst. i, p. 446; Gmel. Linn. p. 1188; Forsk. p. xvi, No. 7; Bloch, ii, p. 131, t. 171; Bl. Schn. 
p- 239; Shaw, Zool. iv, p. 209, pl. 31; Bennett, Life Raftles, p. 692; Bleeker, Fish. Madag. p. 98. 

Licheneis naucrates, Lacép. iii, pp. 146, 162, pl. ix, f. 2; Cuv. Rég. Anim.; Cantor, Catal. p. 199; Tem. 
and Schleg. Fauna Japon. p. 270, pl. 120, f. 1; Richards. Ich. China, p. 203; Giinther, Ann. and Mag. Nat. 
Hist. May, 1860, p. 395, and Catal. ii, p. 384 (see syn.) ; Day, Fish. Malabar, p. 75; Kner, Novara Fische, 
p- 146; Kunz. Verh. z. b. Ges. Wien, 1871, p. 446. 

Echeneis neucrates, Russell, Fish. Vizag. i, p. 39, and Ala mottah, pl. 49. 
Licheneis albicauda, Mitchell, Am. Monthly Mag. ii, p. 244. 
Licheneis lwnata, Bancroft, Proc. Zool. Soc. i, p. 134, and Zool. Journ. y, p. 411, pl. xviii. 
Eicheneis Australis, Griffith, in Cuy. An. King. Fishes, p. 504. 
Echeneis vittata, Lowe, Proc. Zool. Soc. 1839 p. 89, 1850 p. 252, and Trans. Zool. Soc. iii, p. 17; Riipp. 

N. W. Fische, p. 82. 
Licheneis fusca, Gronoy. ed. Gray, p. 92. 
Putthu-muday, “ Catching mouth,” Mal.: Ubbay, Tam. 

B. vii, D. 22-25 | 33-41, P. 20, V. 1/5, A. 32-38, C. 17. 

Length of head 53 to 6, including disk 3} to 44, of disk 41 to 5, of pectoral 72 to 8, of caudal 8, width 
between pectorals 10; to 113, height of body 112 to 122 in the total length. - Hyes—transversely oval, directed 
obliquely outwards and downwards, 2} to 3 diameters in the postorbital length of head, 2 to 3 diameters from 
end of snout, 3; to 43 apart superiorly, and 3 to 4 inferiorly. The disk or modified first dorsal fin is situated 
on the summit of the head and occiput, is about 2/5 as wide as long, containing from twenty-one to twenty-five 

* The fishes of this Genus form the sub-family Ecurnrip1NA, Cantor, or the Family Ecnenrorpet, Bleeker. Cantor observes 
that the Malays consider these fish to be a powerful manure for fruit trees. 

rae 
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transverse laminw, having a tooth-like posterior margin to each, whilst along the central line runs a smooth 
elevation so that the vacuum may be confined to only one half of the disk. The most anterior of the lamin are 
directed slightly forwards, the second quarter are nearly transverse, and the posterior go backwards, the 
difference between each and the one succeeding it being very gradual. External to this disk is a wide fleshy 

membrane, which posteriorly extends to over the occiput, but anteriorly does not reach as far as the end of the 
upper jaw, the whole acting as a sucker. Maxilla extending about as far as the anterior margin of the orbit in 
the immature, or to only beneath the third lamina in a specimen 2} feet in length. Mandibula pointed and 
covered superiorly with numerous rows of villiform teeth, forming a triangular toothed space in advance of the 
upper jaw, which last is pointed. 2ins—pectoral situated over the posterior margin of the opercle, and opposite 
the posterior quarter of the bony disk. First dorsal forming the disk : second dorsal and anal opposite one another, 
both highest in front, where the rays equal from 24 to 25 the length of the disk, outer edge of both fins rather 
concave, and the last rays shghtly produced. Ventral pointed, and placed almost horizontally. Caudal with its 
posterior margin straight, but having four short notches at its extremity. Scales—minute. Lateral-line— 
rather undulating. Colowrs—generally brownish gray, with the external margins of the caudal and the anterior 
tips of the dorsal and anal fins edged with white: pectoral of a deep brown: anal tipped with dark brown: 
centre of caudal nearly black. Sometimes a blackish band along the middle of the side. 

Habitat—Red Sea, seas of India, Malay Archipelago, and tropical and temperate seas generally: 
attains at least 3 feet in length: this is the commonest form in the Indian seas, the one figured is 8 inches 
in length. 

2. Echeneis remora. 

Remora imperati, Willughby, Append. p. 5, t. ix, f. 2. 
Echeneis remora, Linn. Syst. i, p. 446; Gmel. Linn. 1187; Bloch, ii, p. 134, pl. 172; Bl. Schn. p. 240; 

Lacép. i, pp. 146, 147, t. ix, f.1; Shaw, Zool. iv. p. 202, pl. 31; Temm. and Schleg, Fauna Japon. Poissons, 
p. 271; Lowe, Trans. Zool. Soe. iii, p16; Jenyns, Voy. Beagle, p. 142; Giinther, Ann. and Mag. May, 1860, 
p- 390, and Catal. ii, p. 378 (see Synon.) ; Kner, Novara Fische, p. 146; Bleeker, Madagascar, p. 99. 

Echeneis Jacobea and pallida, Lowe, P. Z. 8. 1839, p. 89. 
Echeneis remoroides, Bleeker, Batoe, ii, p. 70. 
Echeneis parya, Gronov. ed. Gray, p. 92. 
? Echeneis borboniensis, Guich. in Maillard, Reunion, Append. p. 19. 

B. vii, D. 17-18 | 22-24, P. 20, V. 1/5, A. 24-25, C. 17, Cece. pyl. 6, Vert. 12/15. 

Length of head 43, with disk 1/3, of disk alone 3}, of caudal 1/6, height of body 1/9, breadth between 
pectoral fins 1/6 to 1/7, length of pectorals 7{, of ventrals 8} in the total length. Hyes—situated in the 
centre of the length of the head, 3; diameters from end of snout, and 5 apart superiorly. Mouth rounded. 
Teeth—the outer lateral row in the lower jaw enlarged. /ins—tirst dorsal or disk in its widest part equals half 
its length. Second dorsal commences midway between the base of the pectoral and the base of the caudal, its 
highest rays equal the-length of the head excluding the snout. Anal opposite the second dorsal. Caudal 
forked in a specimen 9 inches long. Colowrs—brown. 

Habitat.—Seas of temperate and tropical regions. 

8. Echeneis brachyptera, Plate LV, fig. 3. 

Lowe, Proc. Zool. Soc. 1839, p. 89; and Trans. Zool. Soc. p. 17; Giinther, Ann. and Mag. May, 1860, 
p. 399, and Catal. ii, p. 378. 

Hecheneis seadecim-lamellata, Kydoux et Gervais, Voy. Favor. vy, Zool. p. 77, pl. xxxi. 
Hecheneis pallida, Temm. and Schleg. Fauna Japon. Poiss. p. 271, pl. 120, f. 2, 3. 
Heheneis Niewhofii, Bleeker, Sumatra, ii, p. 279. 

B. vii, D. 15-16 | 26-32, P. 20, V. 1/5, A. 24-27, C. 17. 

Length of head 42, including disk 33, of disk alone 43, of caudal 61, height of body 8{, width at 
pectorals 62 to 73, length of pectoral 1/10, of ventral 72 im the total’ length. Myes—diameter 2% in the 
postorbital portion of the head, 2} diameters from end of snout, 3} apart superiorly, and 3 inferiorly. Upper 
jaw rather angular: the maxilla reaches posteriorly to below the front edge of the eye or beneath the fourth 
lamina of the disk. eeth—the outer lateral row in the lower jaw is somewhat enlarged. Fins—greatest width 
of disk equals half its length. The second dorsal commences midway between the posterior edge of the eye 
and the base of the caudal, its highest portion equals the postorbital length of the head. The anal commences 
on a vertical below the third or fourth dorsal ray to which fin it is similar. Caudal very slightly emarginate. 
Scales—rudimentary. Colowrs—of a light brown with the posterior edge of the caudal whitish. 

Habitat—Seas of India to China, also Madeira, and the coasts of North America and Brazil. The 
specimen figured (life-size) is from Madras. 

4. Echeneis albescens, Plate LVII, fig. 2. 

Eccheneis albescens, Temm. and Schleg. Fauna Japon. p. 272, pl. 120, £. 3; Giinther, Catal. ii, p. 377. 
Hcheneis clypeata, Giinther, Ann. and Mag. Nat. Hist, May, 1860, p. 401; and Catal. ui, p. 376. 
/ Heheneis lophioides, Guich. in Maill. Reunion, App. p. 20. 
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Remora albescens, Bleeker, Ternate, 1863, p. 2. 

B. vu, D. 12-13 | 17-22, P. 19, V. 1/5, A. 19-22, C. 15. 

Length of head 4$, including disk 31, of disk 4, width of body between pectorals 51, of caudal 81 in the 
total length. Hyes—21 diameters in the postorbital portion of the head, 22 from end of snout, 6 apart 
superiorly, and slightly less inferiorly. Body wide anteriorly, width of sucker equals 2/3 of its length. Month 
obtuse: lower jaw the longer, the maxilla reaches to below the hind nostril or the third lamina of the disk. 
Teeth—vilhform in, jaws, vomer, and palatines: an outer enlarged series in lower jaw and vomer. Fins— 
second dorsal commences in the second third of the distance between the bases of pectoral and caudal fins, 
and opposite the anal. Ventral equals the distance between the eye and base of pectoral. Caudal very slightly 
emarginate. Scales—rudimentary. Colowrs—uniform brown. 

The specimen figured (12 inches in length and stuffed) is from Sir W. Hlliot’s collection, and very 
curiously resembles partly Dr. Giinther’s species and partly H. albescens, Temm. and Schleg. Agreeing with 
the latter, it has 13 lamin, the length of the disk 1/4 of the total, mouth obtuse, angle of mouth below 
the third lamina, the length of the ventrals equals the distance between the base of the pectoral and the 
posterior margin of the eye. But instead of 22 rays in the second dorsal it has 17, and A. 19 instead of 22, 
still this variation is not more than is observed in some of the other species, 

Habitat.—Seas of India, Japan, and the Cape. 

bo ina] bo 
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Famity, XX—URANOSCOPIDA, Richardson. 

Koraké, Tamil. 

Branchiostegals from five to seven: pseudobranchie. Body low and more or less cylindrical. Gill- 
openings wide. Eyes on the upper surface of the head. Head mostly cuirassed with bony plates. Infraorbital 
ring of bones does not articulate with the preopercle. Usually villiform teeth in both jaws, canines present or 
absent, but no molars. One or two dorsal fins, the spines being fewer in number than the rays. Ventral 
with one spine and five rays. Pectoral rays branched. No prominent papilla near the vent. Scales when 
present rudimentary. Lateral line continuous. Air-vessel absent. Pyloric appendages when present few 
or in moderate numbers. 

In Cuy. and Val. the genus Uranoscopus was divided into (1) those with two dorsal fins; and (2) those 
with one. 

SYNOPSIS OF GENERA. 

1. Uranoscopus. Two dorsal fins. Scales small. Seas of India. 
2. Ichthyscopus. A single dorsal fin. Head armed with bony plates. Scales rudimentary. -Seas 

of India. 

Genus, 1—Uranoscorus, Cw. 

Branchiostegals six: pseudobranchie. Body somewhat cylindrical. Head large, broad, and partly covered 
with bony plates. The opercles and shoulder-bones usually armed. Besides the posterior gill-opening there is generally 
a rounded orifice above the opercle. Hyes on the wpper surface of the head. Cleft of mouth vertical, with a filament 
below, or before the tongue. Villiform or cardiform teeth on the jaws, vomer, and palatine bones, no canines. Two 
dorsals, the first with from three to five spines: ventrals jugular. Scales small and rudimentary. Lateral-line 
continuous. Air-vessel absent. Pyloric appendages in moderate numbers. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Uranoscopus guttatus, D. 4-5 | 12-18, A. 13. Strong shoulder spines. Chestnut or slaty-brown, with 
light spots in the upper half of its body and head : a black blotch at upper portion of spinous dorsal fin. Seas 
of India. 

1. Uranoscopus guttatus,* Plate LV, fig. 4. 

Cuv. and Val. iii, p. 8305; Cuv. Rég. Anim. Ill. Poissons, pl. 17, f. 2; Bleeker, Beng. en Hind. p. 34; 
Griffith im Cuy. An. King. Fishes, p. 128, pl. 24, f.3; Jerdon, M. J. L. and Sc. 1851, p. 142; Giinther, Catal. 
Ui, p. 228. 

3 Uranoscopus marmoratus, Jerdon, M. J. L. and Sc. 1851, p. 142; Day, Proc. Zool. Soc. 1867, p. 702, 
(? Cuv. and Val. iii, p. 304.) 

Bova, Di A425 2-13) BAl7, Ve 1/5, A. 13, ©. 138: 

Length of head 33 to 83, of pectoral 4 to 44, of caudal 5 to 51, height of body 4 to 44 in the total length. 
Hyes—on the upper surface of the head, 1/2 a diameter from end of snout, and 14 apart. Greatest width of 
head rather exceeds its height. Cleft of mouth nearly vertical: lips with a narrow fringe : nostrils situated in 
front of the centre of the eye. Four to seven spines along the lower edge of the preopercle, and one 
on subopercle. Two large spines on shoulder-bone, the lower the larger and equalling 2 diameters of the orbit. 
Posterior border of occiput with one central and on either side two more little bony lobes, the posterior of which 
has one or two spines. Bones of the head roughened like the impressions of a thimble. Teeth—two 
or three rows of cardiform ones in either jaw, becoming laterally a single one in the lower: smaller teeth on 
vomer and palatines. Hins—dorsal spines weak, the first the longest, but only 2/3 as high as the soft dorsal. 
Caudal rather rounded. Scales—present on the body, except above the first part of the lateral-line, and on the 
breast and chest to the commencement of the anal fin: they are not imbricated but covered by skin, and are in 
rows bounded by muciferous channels. Lateral-line—goes from the shoulder to the base of the second dorsal, 
along which it is continued, it has a few rounded scales above it behind the base of the second dorsal spine. 
Colowrs—chestnut or slaty-brown, with two or three rows of bluish white spots along the back and_ half 
way down the sides. First dorsal pure white, with its upper two-thirds black, from the first to midway 
between the third and fourth spines: second dorsal black along its upper two-thirds: caudal with a wide 

: * Uranoscopus affinis, C. V. iii, p. 304 ; Gunther, Catal. ii, p. 227, appears to be closely allied to U. cognatus, Cantor. It is 
said to have D. 5 | 12, A. 13. The spine at the shoulder is 2/3 the length of the pectoral, and the black dorsal blotch extends from the 
second to the fourth dorsal-spines. It is stated to have come from the Indian Ocean, but India is not distinctly indicated. 
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vertical black band covering its middle third: anal white with a black base: pectoral dark, its lower margin 
edged with white. 

Habitat.—Seas of India, said to attain a foot in length: the largest I captured at Madras is 73 inches, the 
one figured (life-size) is from the same locality. 

Genus, 2—Icuruyscopus, Swainson. 

Uranoscopus, sp., Cuv. and Val.: Anema, Ginther. } P+ > 

Branchiostegals six: pseudobranchice. Body somewhat cylindrical. Head large, broad, and partly covered 
with bony plates. Gull-openings without any superior orifice. Eyes on the wpper surface of the head. Cleft of mouth 
vertical. Some of the bones of the head may be armed. No filament below or before the tongue. Villiform teeth on 
upper jaw, vomer, and palatines, in a single conical row in the lower jaw. One continuous dorsal fin with less spines 
than branched rays, the latter portion similar to the anal: ventrals jugular. Scales rudimentary. Air-vessel absent. 
Pyloric appendages in moderate numbers. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Ichthyscopus inermis, D. ~8+;, A. 16-19. Canary-yellow, with buffy markings along the back and 
sides, enclosing pure white round or oval spots. Seas of India to Japan. 

1. Ichthyscopus inermis, Plate LV, fig. 5. 

Uranoscopus le Beck, Bloch, Syst. p. 47. 
Uranoscopus inermis, Cuv. and Val. iii, p.310,-pl. 65; Temm. and Schleg. Fauna Japon. Poissons, p. 27, 

pl. 10a; Jerdon, M. J. L. and Se. 1851, p. 142; Gimther, Catal. 11, p. 230; Day, Fish. Malabar, p. 46. 
Ichthyscopus inermis, Swainson, Fishes, 11, p. 269. 
Nillum koranjan, “ A diver into the mud,” Tam. 

B. vii, D. 8 | +25, P. 18, V. 1/5, A. 16-19, C. 11, Cae. pyl. 9 (8). 
Length of head 3 to 3, of caudal 53, height of body 4 to 4} in the total length. Hyes—situated 

considerably before the middle of the length of the head and on its upper surface. Greatest width of head 
equals 3/4 of its length, and its height 5/6 of the same extent. . Cleft of mouth nearly vertical: lips covered 
with numerous branched papille. Anterior nostril round, situated in front of the centre of the eye and 
surrounded with papille resembling those on the lips, similar ones likewise surround the large oval posterior 
nostril which is situated along the inner side of the orbit. No spines on the head or shoulder: the posterior 
edge of the occiput straight and entire : posterior edge of opercle frmged. An elongated angular flap edged 
with papilla behind the shoulder. Teeth—in villiform rows in the upper jaw; in a single row of widely 
separated conical ones in the lower jaw, and sometimes a few villiform ones posteriorly above the symphysis: 
villiform on vomer and palatines. %ms—dorsal spines weak, and not so high as the rays. Pectoral 43 and 
ventral 53 in the total length. Caudal shghtly rounded. Scales—present on the body, except above the lateral- 
line, on the breast, chest, and to about the sixth anal ray, they are not imbricated but covered by the skin, 
and are laid in rows, each being bounded by a muciferous channel. Lateral-line—goes from the shoulder to the 
base of third dorsal spine, and is continued close to the base of that fin in its whole length. Colowrs—canary- 
yellow, with buffy-brown markings along the sides, enclosmg pure white round or oval spots, also some of the 
same white colour on the pectoral and dorsal fins. Upper surface of the head brownish: caudal brownish- 
yellow with dark extremities, a dark bar across the pectoral and caudal fins. 

On March 23rd, 1868, a fine male specimen was brought to me alive, and placed in water having a bed of 
mud, into which it rapidly worked itself, first depressing one side and then the other, until only the top of its 
head and mouth remained above the mud, whilst a constant current was kept through its gills. If lifted out of 
the water, it squirted fluid from its mouth for some distance ; whilst in the mud it looked like a frog. It made 
a curious noise, half snapping and half croaking, when removed from its native element. 

Habitat.—Seas of India to Japan, said to live in the mud and be taken with difficulty. The specimen 
figured (about 12 inches im length) is from Canara. 
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Famity, XXI—TRACHINIDAN, (Srwains.) Gunther. 

Branchiostegals from five to seven: pseudobranchiew. Body more or less elongated, posteriorly 
compressed: head often large, Eyes more or less lateral. Cleft of mouth, almost horizontal, lateral, or even 
nearly vertical. Some of the bones of the head usually armed: the suborbital ring of bones articulates with 
the preopercle. Teeth in the jaws, present or absent on the vomer and palatines. Dorsal fins sometimes in 
two distinct portions but more or less connected: the spines may be in excess of the rays, but as a rule there 
are more of the latter: anal generally similar to the soft dorsal: ventrals thoracic: pectorals with 
or without appendages. Body scaleless, scaled, or with a single series of plate-like scales. Lateral-line 
continuous. Air-vessel present or absent. Pyloric appendages few. 

SYNOPSIS OF GENERA. 

1. Percis, A single dorsal fin, the spines (4 or 5) short and continuous at their base with the soft 
portion. Ventrals a little anterior to the pectorals. Canine teeth: no palatine teeth. Red Sea, throughout 
those of India to the Malay Archipelago. 

2. Sillago. Two dorsal fins, the first with 9 to 12 spines, slightly separated from the second. 
Muciferous system of head well developed. Ventrals thoracic. No palatine teeth. Red Sea, seas of India to 
the Malay Archipelago and beyond. 

Genus, 1—Percts, Bl. Schn. 

Parapercis, Bleeker. 

Branchiostegals six: pseudobranchie. Body rather elongated and sub-cylindrical: head a little depressed. 
Byes lateral, directed somewhat wpwards. Cleft of mouth slightly oblique: lower jaw the longer. Opercle with one 
or two spines: pre- and sub- opercles are sometimes slightly serrated. Villiform teeth in the jaws, with an outer 
enlarged row, some of which are canine-like: teeth also on. the vomer, but not in the palatines. The first dorsal fin 
with four or five spines, more or less continuous with the second dorsal, which has a moderate wumber of rays, and is 
similar to the anal: ventrals slightly anterior to the pectorals, the rays of which are branched. Scales ctenoid, rather 
small. Air-vessel absent. Pyloric appendages, when present, few. 

Geographical distribution.—From the Red Sea and Hast coast of Africa, through the seas of India to the 
Malay Archipelago and beyond. The common forms on the Coromandel coast of India are small, the larger, 
P. hexophthalma, I have only taken at the Andamans, and it is not figured in Sir W. Elliot’s collection of 
Indian Fishes. F 

SYNOPSIS OF SPECIES. 
1. Percis punctata, D. 5 | 21-22, A. =5,, L. 1. 58-60, L. tr. 5/16. Pre- and sub- opercles serrated. T7-15? 

Diameter of eyes 1/4 of length of head. Candal rather rounded. Vertically banded, a few black spots in the 
bands. Soft dorsal with three rows of black spots: caudal with two grayish bands: ventral slate-coloured. 
Seas of India. ; 

2. Percis pulchella, D. 5 | 21-22, A. 2, L. 1. 60-62, L. tr. 5/18. Preopercle entire, a few serrations may 
exist on subopercle. Diameter of eye 33 in length of head. Caudal cut square, with its upper ray a little 
prolonged. Body with six vertical bands: head with dark spots superiorly, three blue bands go from the eye 
over the sub- and inter- opercles. A row of spots along the soft dorsal fin: five rows of yellow spots along the 
anal. Lower half of caudal darker than the upper, which is barred. East coast of Africa, seas of India 
to Japan. 

3. Percis hexophthalma, D. 5 | 19-21, A. 17-18, L. 1. 62, L. tr. 7/21. Pre- and sub- opercles entire. 
Diameter of eye 1/5 of length of head. Caudal cut square, with its upper ray a little prolonged. Upper part of 
body gray with vertical lines: a row of three white spots each having a black centre along the abdomen : 
opercles with narrow stripes below the eyes. A black blotch on caudal fin. Red Sea, Hast coast of Africa, seas 
of India to the Malay Archipelago and beyond. 

1. Percis punctata, Plate LVIII, fig. 1. 

? Percis punctata, Cuy. and Val. iii, p. 264; Giinther, Catal. ii, p. 238. 

B. vi, D. 5 | 21-22, P. 16-17, V. 1/5, A. +7255, C. 15, L. 1. 58-60, L. tr. 5/16. 2 
Tie 12. 

Length of head from 43 to 5, of caudal 7 to 71, height of body 6 to 64 in the total length. Hyes— 
diameter 1/4 of length of head, 1 to 11 diameters from end of snout, and 1/4 of a diameter apart. 
Greatest width of head equals its length behind the middle of the eye, its height equals 1/2 its length. Snout 
sharp: cleft of mouth somewhat oblique, lower jaw a little the longer, the maxilla reaches to nearly below the 
front edge of the eye. Greatest depth of preorbital equals half the diameter of the eye. Preopercle coarsely 

’ 



FAMILY, XXI—TRACHINID Z. 263 

serrated along its posterior limb: opercle with a well marked spine, the edge of the subopercle serrated. A 
shoulder spine. Teeth—above the symphysis of the lower jaw an outer enlarged row of about eight curved 
teeth, the external of which is the largest: a villiform band on the vomer, /ims—spines of first dorsal of 
moderate strength, the fourth the longest equalling 14 diameters of the eye in length, the third is a quarter 
shorter, the fifth spine midway between the height of the first and second. Pectoral as long as the head 
excluding the snout: ventral reaches the vent. Caudal cut square or a little rounded. Scales—four entire and 
two half rows between the lateral-line and the base of the first dorsal fin. Colowrs—whitish with reddish-brown 
vertical bands and blotches above the lateral-line, which are interrupted along the middle of the body ; on these 
bands are a few black spots. A bright golden line goes from below the orbit to the base of the dorsal fin, and 
another from the centre of the eye to the snout. Spinous dorsal with or without a row of black spots: soft 
dorsal with three rows on the rays: caudal with two grayish bands, one at its base the other at its posterior 
third, and sometimes an ocellus at the upper part of the base of the caudal fin: anal yellowish: ventrals 
slate-coloured. 

There are three objections to uniting P. punctata with Dr. Giinther’s fish, (1) its having five instead 
of four spines to the first dorsal fin, but the latter being only a single specimen such may be an individual 
anomaly: likewise (2) the height of its body is 6—61 instead of 72 in the total length: lastly (3) the colours 
differ. But as Dr. Giinther’s type is, at least, semi-putrid, the existence of colours could not be expected. The 
preopercle and opercle are both serrated in P. millepunctata, whilst the fish described above is common along the 
Coromandel coast of India, and would doubtless extend to Ceylon. 

A figure of this fish exists amongst Sir W. Elliot’s drawings termed Kul ooloova. 
P. punctata, C. V., has no characters or colours assigned to it that do not exist in this species. 
Huabitat.—Coromandel coast of India and (? Ceylon): attaining at least 5 inches in length at Madras. 

2. Percis pulchella, Plate LVIII, fig. 2. 

¢ Percis maculata, Bl. Schn. p. 179, pl. 38. 
Percis pulchella, Temm. and Schleg. Fauna Japon. Poiss. p. 24, pl. 10, f. 2; Richards. Ich. China, p. 211 ; 

Ginther, Catal. ii, p. 240. 

B. vi, D. 5 | 21-22, P. 18, V. 1/5, A. 2, C. 17, L. 1. 60-62, L. tr. 5/18. 

Length of head 43 to 43, of caudal 7, height of body 6} in the total length. Hyes—diameter 33 in 
length of head, 1 diameter from end of snout, and 1/4 of a diameter apart. Greatest width of head equals its length 
behind the middle of the eye, its height equals half its length. Snout not so pointed as in P. punctata. Cleft 
of mouth somewhat oblique, lower jaw slightly the longer, the maxilla reaches to below first third of eye. 
Greatest depth of preorbital equals half the diameter of the eye. Preopercle entire: subopercle with two or 
three serrations just below the opercle, which latter has a well marked spine. 'eeth—anterior row in front of 
upper jaw enlarged as are likewise those in the lower consisting of 6 or 8, which are strong and recurved, also 
there are some enlarged teeth laterally in the mandibles: ina band on vomer. /Fins—spmes of first dorsal 
rather strong, first short, the fourth the longest and equal to the diameter of the eye, the fifth about equals the 
second. Pectoral as long as the head without the snout. Ventral does not quite reach the vent. Caudal cut 
square with its upper ray a little prolonged. Scales—four entire and two half rows between the lateral-line 
and the base of the first dorsal fin. Colowrs—reddish, with six crossbands of a darker colour: a light pinkish 
band along the side, becoming yellow along the centre of the caudal fin, head spotted with dark purplish black 
marks superiorly : three well-marked vertical blue bands across the sub- and inter- opercles, and sometimes a 
fourth crosses the breast in front of and to below the pectoral fin. Dorsal fins yellow, black in their lower 
halves: the soft with a single row of spots along its upper half: anal yellowish in its lower two-thirds, with five 
rows of round canary-coloured spots: its outer third reddish: ventrals reddish, stained at their edges. Caudal 
yellow along its centre, dark reddish in its lower half, some fine vertical bars in its upper half. 

Both P. punctata and P. pulchella are found at Tranquebar, from whence P. maculata, Bl. Sch. was 
obtained. Its preopercle is shown serrated as in P. punctata, the markings on the head, body, and caudal fin 
agree with P. pulchella, but the colours on dorsal and anal fins resemble neither. Dr. Giinther, Catal. ii, p. 237, 
refers it with doubt to P. nebulosa. P. pulchella is the fish referred to by Jerdon (M. J. L. and Se. 1851, p. 144,) 
“ Rupiscartes—one of Swainson’s subgenus occurs at Madras.” Sir W. Elliot’s figure is thus named by Jerdon, 
it is said to be termed Varna natiooli, Tam. 

Habitat.—Hast coast of Africa, seas of India to Japan. The specimen figured (life-size) is from Madras. 

3. Percis hexophthalma, Plate LVII, fig. 4. 

(Ehrenb.) Cuy. and Val. iii, p. 271, vii, p. 507; Giinther, Catal. ii, p. 239, Fish. Zanz. p. 68. 
Percis cylindrica, Riipp. Atl. Fische, p. 19, t. v, f. 2, (not Scicena cylindrica, BI—=P. cylindrica, C. V.) 
Percis caudimaculata, Ritpp. N. W. Fische, p. 98; Bleeker, Pere. p. 54. 
Parapercis hecophthalmus, Bleeker, Guébé, 1868, p. 2. 
Percis polyophthalma, Klunz. Verh. z. b. Ges. Wien, 1870, p. 816. 

B. vi, D. 5 | 19-21, P. 17, V. 1/5, A. 17-18, C.15, Li. 1. 62, L. tr. 7/21. 

Length of head 4, of caudal 63, height of body 63 in the total length. Hyes—diameter 1/5 of length of 
head, 1} diameters from end of snout, and nearly 2/3 of a diameter apart. Greatest width of head equals its 
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length without the snout, and its height equals 4/7 of its length. Snout somewhat pointed. Cleft of mouth 
rather oblique, the maxilla reaches to below the front edge of the eye. Greatest depth of preorbital equals 
1 diameter of the eye. Preopercle entire: a spine on opercle and another at shoulder. 'eeth—outer row in 
upper jaw enlarged, as are also 8 or 10 of the anterior ones in the lower jaw, also four or five of the outer 
ones in the middle of the lateral teeth: teeth on vomer. 'ims—fourth dorsal spine longest and equal to 1 
diameter of the orbit. Pectoral equals 3/4 of the length of the head. Ventral reaches the anal. Caudal eut 
square, having its upper ray a little prolonged. Colowrs—upper half of body and head grayish-brown with 
irregular vertical gray lines, also one or two narrow and interrupted or entire lines along the side: three or 
more white spots each having a black centre along either side of the abdomen. Some narrow dark lines pass 
obliquely backwards and downwards from the eye over the sides of the head, others go directly backwards. A 
black spot on the base of the first dorsal, its edges also dark: three rows of black spots along the soft dorsal 
which also has a dark edge, one along the anal. A large black blotch on the caudal extending half its length, 
and having a large white blotch behind it, the whole of the caudal vertically barred with spots. 

In the “Catal. of Fishes of the British Museum,” P. polyophthalma is united with P. hexophthalna, 
but in the Fishes of Zanzibar they are again separated for the reasons advanced in Cuy. and Val.: that 
all the specimens with three ocellated spots on each side (P. hevophthalma), have about ten narrow oblique 
brown lines radiating from the lower part of the eye, over the opercles, whilst the specimens with six or seven 
ocelli on each side (P. polyophthalma) have the sides of the head dotted. 

Habitat.—Red Sea, Hast coast of Africa, seas of India to the Malay Archipelago and beyond. The 
specimen figured (from the Andamans) is 8 inches in length. 

Genus, 2—Siiiaao,* Cuv. 
Sillaginodes and Sillaginopsis, Gill. 

Branchiostegals six: pseudobranchic. Body elongated, somewhat cylindrical. Head conical, with its 
muciferous system well developed. Ciill-openings wide: eyes lateral or directed slightly upwards. Cleft of 
mouth short: the wpper jaw the longer. Preopercle serrated or crenulated: opercle ending in a point. Villiform 
teeth in the jaws with the outer row rather conical, also present on vomer, none on the palatines. Two dorsal fins, the 
first with nine to twelve spines, which are less than the rays (19-27) of the soft dorsal, which last is similar to the anal : 
ventrals thoracic, with one spine and five rays: lower pectoral rays branched. Scales ctenoid.  Lateral-line not 
continued on to the caudal fin. <Air-vessel sinvple. Pyloric appendages few. 

These fishes having much the appearance of Sciewna and placed in that genus by Bloch, are 
esteemed light and wholesome food: as they ascend rivers and tidal estuaries they may be captured almost 
throughout the year. 

teographical distribution.—Red Sea, seas of India to the Malay Archipelazo and beyond. 

SYNOPSIS OF SPECIES. 
1. Stllago domina, D. 9 | gste7, A. zgte7, L. 1.90. Second dorsal spine very elongate. Upper portion of 

Bay of Bengal to Burma and the Malay Archipelago. 
2. Sillago sihama, D. 10-11 | sotyq, A. goteg, L. 1. 70-74, L. tr. 5-6/12. Eyes, diameter 4 to 5 in length 

of head. A silvery longitudinal band: minute black points on dorsal and anal fins. Red Sea, seas of India to 
the Malay Archipelago and beyond. 

3. Sillago maculata, D. 11 | 35, A. 3 L. 1. 70, L. tr. 6/10. Eyes, diameter 2% in length of head. “Dark 
blotches along the sides, first dorsal superiorly black. Andamans and the Malay Archipelago to S.H. Austraha. 

1. Sillago domina, Plate LVIII, fig. 3. 

Cuy. and Val. iii, p. 415, pl. 69; Cuv. Rég. Anim. Ill. Poiss. pl. 13, f. 1; Swainson, Fishes, it, p. 205 ; 
Cantor, Catal. p. 21; Gimther, Catal. ii, p. 246. : 

Sillaginopsis domina; Gill. Proc. Nat. Hist. Soc. Phil. 1861, p. 505. 
Yarra-soring, Tel. : Tool-danti, Ooriah. 

B. vi, D. 9 | asta, P. 24, V. 1/5, A. ggtaz, C. 19, L. 1. 90, L. tr. 5-6/14, Cee. pyl. 4. 

Length of head 3$ to 4, of pectoral 6, of caudal 7 to 8, height of body 7 to 8 in the total length. 
Hyes—situated in the commencement-of the anterior half of the head, 3} to 4 diameters from end of snout, and 
1} to 2 apart. Body, subcylindrical. Head depressed, pyriform: cheeks, swollen. Greatest width of head 
equals 21, and its height 23 in its length: upper jaw the longer: the maxilla extends to half way between the 
snout and the anterior extremity of the orbit: opercle with a very small spine in the centre of its posterior 
margin : other opercles entire. T'eeth—yilliform in both jaws with an external conical row, the largest (four) being 
in the centre of the upper jaw. A transverse semicircular band of villiform ones on the vomer. Jins—dorsal 
commences slightly behind the pectoral, its first spine short, its second of varying leneth, but in large specimens 
appears usually to extend to the base of the caudal fin, there are some fine scales on the interspinous membrane 
between it and the third spine. Second dorsal rather highest in front where it equals 2/3 of the height of the body : 
pectoral rounded. The first two rays of the anal are undivided and have articulated extremities, form of fin 
snnilar to that of the second dorsal: caudal lobed, the upper the longer. Scales—strongly ctenoid, in regular 
horizontal rows, extending over cheeks, and between the eyes, as far forwards as the anterior nostril. Some fine 
ones over the base of the pectoral and nearly to the extremity of caudal. Luteral-line—descends very gently 

* Family, Sirtacinipa&, Richardson. 
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to opposite about the seventh ray of anal fin, from whence it proceeds direct to the centre of the caudal. 
Colours—greenish-yellow shot with purple. 

Habitat.—Coromandel coast of India, where it is caught in droves in October, Bay of Bengal as low as 
Pondicherry,* and also in the Ganges, Burma, and Malay Archipelago. It attains at least 10 inches in length, 
the one figured is from Calcutta. 

2. Sillago sihama, Plate LVII, fig. 3. 

Atherina sihama, Forsk. p. 70. 
Sciena Malabarica, Bl. Schn. p. 81, t. xix. 
Platycephalus sihamus, Bl. Schn. p. 60. 
Sparus soring, Russell, ii, p. 9, pl. 113. i - Bye 
Sillago sihama, Riipp. Atl. Fische, p. 9, t. iti, f. 1, and N. W. Fische, p. 100; Gunther, Catal. ii, p. 243 ; 

Day, Fish. Malabar, p. 47; Klunz. Verh, z. b. Ges. Wien, 1870, p. 818; Bleeker, Revis. Sill. 1874, p. 67. 
Sillago acuta, Cuv. and Val. iii, p. 400; Jerdon, M. J. L. and Sc. 1851, p. 131; Bleeker, Perc. p. 61; 

Kner, Novara Fische, p. 128. 
Sillago erythrea, Cuy. and Val. iii, p. 409. 
Sillago Malabarica, Cantor, Catal. p. 21; Bleeker, Bali, iii, p. 157. : i 5 
Soring, or Tella-soring, or Arriti-ki, Tel. : Culingah, Tam.: Cudeerah, Mal.: Thol-o-dah, And.: Nga-rvi, 

Mugh. 

Bo vi, D: 10-11 |)>25.) PB: 20, V. 1/5, A. setes, C. 19) L Wy 70274; Ly tes 5-6/12, Cec. pyl. 3-47 
Vert. 19/15. 

Length of head 1/4 to 2/9, of caudal 1/8 to 1/9, height of body 1/6 to 2/15 of the total length. Hyes— 
diameter 4 to 5 in length of head,t 12 to 21 diameters from end of snout, and 1 to 14 apart. Snout pointed. 
Greatest width of head equals its height or half of its length. Upper jaw slightly the longer : the maxilla reaches 
nearly half way to below the front edge of the eye. Vertical limb of preopercle serrated in its lower half. Opercle 
with a well developed spine. Teeth—villiform in both jaws, the outer row sometimes a little enlarged : in a semi- 
circular band on the vomer. Fins—dorsal spines of moderate strength, second and third subequal in length and 
as high as the body below them: second dorsal highest anteriorly where it equals 4/7 of that of the body. Pectoral 
as long as the head excluding the snout, and rather longer than the ventral. Anal below and similar to soft dorsal 
but not so high. Caudal emarginate or obtuse. Scales—about six rows between the lateral-lne and the last 
dorsal spine. Air-vessel—extends posteriorly to opposite the first third of the anal fin. Colowrs—olive-green 
along the back, becoming light on the abdomen, the whole having a brilliant purple reflection: a silvery 
longitudinal band: minute black points on the dorsal and anal fins. e , ; 

Habitat.—Red Sea, seas of India to the Malay Archipelago and beyond, it ascends tidal rivers. It is 
known as Whiting at Madras. Native women who have young babies are advised to eat it, as it is said to be 
even more nourishing than shark’s flesh. It attains a foot in length. M. Leschenault asserted that he had seen 
them, although seldom, 3 feet long. The one figured is from Madras. 

3. Sillago maculata, Plate LVIII, fig. 4. 

Quoy and Gaim. Voy. Freye. Zool. p. 261, pl. 53, f. 2; Cuv. and Val. iii, p. 411; Bleeker, Perc. p. 62, 
and Revis. Sill. 1874, p. 71; Giimther, Catal. ii, p. 245; Kner, Novara Fische, p. 127. ; 

Sillago Bassensis, Cuv. and Val. iii, p. 412; Quoy and Gaim. Voy. Astrol. Poiss. p. 672, pl. i, f. 2. 

B. vi, D. 11 | z5255, P. 17, V. 1/5, A. sp4sq, C. 18, L..1. 70, L. tr. 6/10. 
Length of head 3, of caudal 73, height of body 53 in the total length. Hyes—diameter 2{ in length 

of head, 12 diameters from end of snout, and 3/4 of a diameter apart. Greatest width of head equals 25, and its 
height 1; in its length. Snout rather pointed, upper jaw a little the longer: the maxilla reaches nearly halt 
way to below the front edge of the eye. Vertical limb of preopercle finely serrated : opercle with a smail spine. 
Teeth—villiform in either jaw, the outer row a little enlarged: also in a band on the vomer. F'ins—dorsa 
spines weak, third to fifth subequal in length, nearly as high as the body, and rather higher than the soft portion 
of the fin. Pectoral as long as the head excluding the snout: ventral a little shorter. Anal similar to second 
dorsal. Caudal lobed. Colowrs—grayish along the back, becoming dull white on the abdomen: some irregular 
blackish blotches along the sides, also a silvery median longitudinal band. Upper half of first dorsal black, 
outer edges of second dorsal and anal dark, and a gray band along the upper third of soft dorsal. ag : 

Habitat.—Andamans, Malay Archipelago to South-East Australia. The specimen figured (life-size) is 
from the Andamans. It is said to attain 8 or 9 inches in length. 

* In Cuv. and Val. this species is termed ‘“‘ Péche Madame de Pondicherry.” Jerdon observes, “ I never saw a specimen of the 
Sillago domina at Madras, and the fishermen to whom I showed the drawing said they did not know it. Pondicherry is only 80 miles 
from Madras, and I doubt therefore if it was sent trom thence; most probably it is more from the months of the Ganges.’’ ; I have 
taken it at Coconada but that is the lowest point in the Bay of Bengal where I have observed it. Some might howeyer easily stray 
down to Pondicherry. 

y Cuy. and Val. found 2 cxeal appendages, I have sometimes found 4, occasionally 3, 2 being short and 1 long. s 
{ Respecting the diameter of the eye in the length of the head, I have found it 43 at 4 inches; 4 at 5 inches ; 4} at 

53 inches; 4; at 73 inches; 43 at 9 inches; 44 at 91 inches; 51 at 9 inches ; and 5 at 10 inches or the total length of the specimen. 

2M 
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Famity, XXII—PSEUDOCHROMIDKES, Mull. and Trosch. 

Branchiostegals from five to seven: pseudobranchie. Body more or less elongated. Eyes more or 
less lateral. Cleft of mouth oblique. Bones on the head unarmed or obtuse points on the opercle: head 
not cuirassed. The suborbital ring of bones articulates with the preopercle. Teeth in the jaws, present 
or absent on the vomer or palatines. Dorsal fin consisting of two portions which are connected, 
usually more rays than spines: anal similar to, or of less extent than the soft dorsal: ventrals thoracic 
or jugular: pectorals without appendages. Body scaled. Scales feebly cycloid or ctenoid. Lateral-line 
interrupted or incomplete. Air-vessel present or absent. Pyloric appendages, when present, in small 
numbers. 

Bleeker, with much reason, objects to the union of the Genus Opisthognathus with the Pseudo- 
chromides. He considers the OpistHoGNATHIDH as forming a distinct family, termediate between the 
Biennup# and PsgupocHromipes, and distinguished by having a scaleless head, cycloid scales, edentulous 
palate. Ventral fins well developed and jugular, possessing five soft rays, the two anterior of which are simple, 
thick, and elongated: dorsal and anal spines very weak and flexible, whilst the number of rays in the anal about 
equals those of the soft dorsal: caudal with twelve branched rays. 

SYNOPSIS OF GENERA. 

1. Opisthognathus. Cleft of mouth large. Palate edentulous. Scales cycloid. Lateral-line incomplete. 
Red Sea, those of India to the Malay Archipelago, also Brazils. 

2. Pseudochronuis. Lower jaw the longer. Teeth in jaws, vomer, and palate. Scales ctenoid. Lateral- 
line interrupted. 

Genus, 1—OptstHoaNnatTuus, Owv. 

Gnathypops, Gill. 

Branchiostegals siv: pseudobranchice. Body more or less elongated, and posteriorly rather compressed. Upper 
profile of snout parabolic. Lyes lateral, large. Cleft of mouth deep, the wpper jaw being either produced in a styli- 
form process to beyond the angle of the preopercle, or truncated a little behind the level of the hind edge of the eye. 
Fine teeth in jaws, with an outer enlarged row: palate edentulous. Dorsal and anal spines weak and flexible 
(10-13), rays (18-17) similar to those of the anal: anal with two flexible spines: ventrals jugular: pectoral rays 
branched. Scales cycloid, small. Lateral-line not continued so far as the caudal fin. Air-vessel small. Ccecal 
appendages absent. 

Geographical distribution.—Red Sea, those of India to the Malay Archipelago and beyond, also Brazil. 

This Genus has been subdivided by Mr. Gill into (1) those species in which the maxilla is produced 
backwards into a styliform process, (2) such as have the maxilla truncated (Ginathypops). 

SYNOPSIS OF SPECIES. 

1. Opisthognathus nigromarginatus, D. +4, A. 16-18. Maxilla produced backwards to beyond angle of 
preopercle. Buff marbled with darker. Dorsal fin light with a black ovate spot between the fourth and eighth 
dorsal spines. Red Sea to the Malay Archipelago. 

2. Opisthognathus Rosenberg, D. +2, A. 2. Maxilla truncated, reaching to just behind posterior edge of 
eye. Marbled: dorsal and anal fins black edged, the former with four or five large blotches along its base. 
Madras to the Malay Archipelago. 

1. Opisthognathus nigromarginatus, Plate LVII, fig. 5, 

Riippell, Atl. Fische, p. 114, t. xxvii, f. 4; Swainson, Fishes, ii, p. 278; Giinther, Catal. ii, p. 254; 
Klunz. Verh. z. b. Ges. Wien, 1871, p. 486. 

Opisthognathus Sonneratii, Cuy. Rég. Anim.; Cuy. and Val. xi, p. 498; Swainson, Fishes, ii, p. 278; 
Jerdon, M. J. L. and Se. 1851, p. 144. 

Opisthognathus Owvieri,* Val. Cuv. Rég. Anim. Ill. Poiss. pl. 78, f. 3 (? C. and V. xi, p. 498). 

B. vi, D. 24, P. 20, V. 1/5, A. 16-18, C. 12. 

* Some error may have occurred in Cuy. and Val. as the figure, pl. 78, f. 3, does not represent the colours attributed to 
O. Cuvieri. I obtained the O. Cuvieri at Madras, but have mislaid it. Amongst Sir W. Elliot’s drawings are three of this species, 
D. 25, A. 17. The maxilla is produced backwards, as in O. nigromarginatus, and the membrane has the same black marks. Body 
bnff colour, with an irregular chestnut band along the side, and tyyo or three more of whitish spots: head with white spots. Dorsal fin 
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Length of head 1/4, of caudal 1/9 to 1/10, height of body 1/6 of the total length. Myes—diameter 1/4 
of length of head, 1/2 a diameter from end of snout, and 1/4 of a diameter apart. Greatest width of the head is 
rather above 1/2 its length. Snout obtuse: cleft of mouth commences anteriorly opposite the middle of the 
eyes: the maxilla is elongated and reaches at its posterior extremity to the base of the pectoral fin, it has a 
membraneous connection with the cheek. Opercles entire. Teeth—in a rather large row of curyed ones in 
either jaw, with a few villiform ones posteriorly at the symphysis. ’/ms—dorsal spines weak, not quite so high 
as the rays. Pectoral as long as 4/9 of length of head: ventral slightly longer. Caudal rounded. Scules— 
small. Lateral-line—ceases below middle of dorsal fin. Colowrs—yellowish marbled with brown, inside of upper 
jaw with two deep bluish bands on a white ground, one of which shows along the upper edge of the maxilla. 
Dorsal fin with a dark blue ovate spot between its fourth and eighth spines, cloudy marks and spots over the fin: 
base of anal light coloured, externally dark. 

Habitat.—Red Sea, seas of India. 

2. Opisthognathus Rosenbergii, Plate LVIII, fic. 5. 

Bleeker, Nias, p. 220; Giinther, Catal. ii, p. 256. 
Gnathypops Rosenbergvi, Bleeker, Opisthognathoidei (1873), p. 9, fig. 1. 
Natsooli, Tam. 

1B} hat, ID), 2, 12, ALS We By, NS SE Oh IE Ie IG Aa. 

Length of head 44, of caudal 63, height of body 5 in the total length. Hyes—diameter 3{ in length of head, 
1/2 a diameter from end of snout, and 1/6 of a diameter apart. Greatest width of head equals 4/7 of its length, 
and its height its length excluding the snout. Snout obtuse. Cleft of mouth commences anteriorly opposite the 
middle of the eye: the maxilla (the length of which equals that of the postorbital portion of the head) reaches to 
rather beyond the vertical from the hind edge of the eye, it is truncated and does not nearly extend to the angle 
of the preopercle. Opercles entire. Teeth—villiform opposite the symphysis in either jaw, with an outer row of 
enlarged and somewhat curved ones in either jaw (largest in the upper), which are continued along their rami. 
Fins—dorsal spines weak, and not so high as the rays. Pectoral as long as the head behind the eye. Ventral 
reaches more than half way to vent. Caudal rounded. . Scales—about 26 rows below the lateral-line to the 
commencement of the anal fin, none above it so far as the end of the spinous dorsal. . Lateral-line—on raised 
scales, smaller than those on the body, the tubes are short and unbranched. Colowrs—appear to vary somewhat, 
the one figured (life-size) from Madras, has the body somewhat blotched, the dorsal and anal fins edged with 
black, and four large black blotches on the lower two-thirds of that fin: ventrals black. In a drawing amongst 
Sir W. Elliot’s collection the dorsal and caudal are blacker, with five white bands on the former, and two white 
spots on the latter fin. Bleeker’s figure shows five black blotches along the lower half of the dorsal fin, and the 
caudal white with two wide black bands. 

Habitat.—Seas of India to the Malay Archipelago. The one figured is the only one I obtained at Madras. 
It is probably a small species, and apparently rare. 

Genus, 2—PsrvupocHRomIs, Riipp. 

Labristoma, Swains.; Leptochromis, Bleeker. 

Branchiostegals six: pseudobranchice. Body rather elongated and compressed. Hyes lateral. Cleft of mouth 
slightly oblique, lower jaw the longer. Jaws with a single row of teeth laterally, an outer enlarged row anteriorly in 
premawillaries, canines in the lower jaw : teeth on vomer and palate. Preopercle entire. A single dorsal fin having 
a few (2-7) spines anteriorly : pectoral rays branched : ventrals thoracic. Scales of moderate size. Air-vessel present. 
Pyloric appendages absent. 

Geographical distribution.—Red Sea, seas of India to the Malay Archipelago. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Pseudochromis xanthochir, D. 8;, A. 8;, l. 1. 41, L. tr. 33. First six dorsal rays unbranched. Olive 
colour: dorsal with yellow spots, anal and base of caudal with brown ones, outer half of caudal yellow. 

1. Pseudochromis xanthochir, Plate LVIII, fig. 6. 

Bleeker, Celebes, p. 443, and Revis. Pseudochr. p. 17, t. 1, f. 8, 4; Giinther, Catal. ii, p. 257. 

Tey yah IDE We, Wo, IY NG ER OR Tye Wy ZA, 1: tne, ES 
Le * 

Length of head 33, of caudal 51, height of body 32 in the total length. Hyes—diameter 43 in length of 
head, 1 to 14 diameters from end of snout, and 1 apart. Greatest width of head equals 1/2 its length, and its 
height equals its length excluding the snout. The maxilla reaches to below the first third of the eye. Preopercle 
slightly crenulated at its angle: four rows of scales between the eye and angle of the preopercle. Teeth—in a 

blackish with white spots, and a large blue ocellus, having a circular white edge extending from the fourth to the ninth dorsal spines. 
Anal black, with a white base. Caudal light in two specimens, dark in the third. They are from 4} to 5 inches in length. Jerdon. 
from his remarks, evidently considered that this is merely a variation in the colours of 0. Sonneratii=O. nigromarginatus; Dr. Giinther 
considers it ‘a very different species.” 



268 ACANTHOPTERYGII. 

single row laterally in either jaw, anteriorly an enlarged outer row in the premaxillaries, and two large canines 
in the mandibles : a little obtuse on yomer: with rounded crowns on palatines. MHins—dorsal spines short, third 
the longest, and about half as high as the first ray, the first 11 to 15 of which are unbranched : the end of the 
fin rather pointed. Pectoral as long as the head excluding the snout, ventral slightly longer. Caudal rounded. 
Scales—finely ctenoid. Colowrs—of a dull olive, the upper half of the soft dorsal with numerous yellow spots, 
the outer half of anal with brown ones. Caudal yellow in its last half, its base with brown spots between the 
rays. 

? This species appears to be closely allied to if not identical with Pseudochromis fuscus, Mull. and Trosch. 
Hor. Ich. 1849, p. 23, t. iv, f. 2, but the base of the pectoral is said to be black, and the dorsal and anal spots 
blue-streaks. None appear to exist on the candal fin. The height of the body and length of head are given at 
1/4 each of the total, and the snout is less than the diameter of the eye. 

Black finned variety, D,%;, A. 385, L. 1. 41. Dorsal and anal fins black edged, last half of caudal black. 
Pseudochromis adustus, Mull. and Trosch. Hor. Ich. 111, p. 23, t. iv, f. 2, differs in that most of its dorsal 

rays are said to be branched, if such can be considered a sufficient reason for constituting a species. In some 
specimens a few or even a single ray is here and there divided, but it does not appear to me that any strict rule 
exists.* 

Habitat.—Andaman islands where it is not rare, to perhaps the Philippines: the specimen figured (life-size) 
is from the former locality. 

* T gave the British Museum specimens from the Andamans, they are labelled P. adustus. 
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Famity, XXITI—BATRACHIDA, Swainson. 
Pediculati, pt., Cuv. 

Branchiostegals six: pseudobranchie present. Body low and more or less elongated :. head large: the 
muciferous system well developed. Gills three. The gill-openings narrow, in the form of a slit before the 
pectoral fin. Opercles armed. Teeth conical, and of moderate size or small. First dorsal with few spines: the 
second and the anal with many rays: ventral with two rays, jugular: pectorals not pediculated. Scales, 
when present, small. Air-vessel present. 

Swainson formed the Family Barracuipm (Fishes, ii, p. 282), or ‘‘ Blenny Bullheads,” as he termed them, 
in 1839. 

Geographical distribution.—Coasts of tropical and temperate regions. 

These carnivorous fishes apparently delight in mud and dirty water, they frequent the shores ascending 
tidal rivers and estuaries. Dr. Cantor observes that at Pinang “the natives attribute poisonous qualities to 
these fishes, and reject them even as manure,” Catal. p. 206. They are, however, eaten at Bombay by the 
poorer classes. Dr. Giinther observes in the Zool. Record (1864, p. 155). “ Dr. Giinther has described a second 
species of this Genus (Thalassophryne belonging to this family) Th. reticulatus from the Pacific coast of Panama 
(Proc. Zool. Soc. 1864, p. 150). On examiming this fish, he discovered a most singular apparatus which 
structurally is as perfect a poison-organ as that of the venomous serpents. Hach operculum terminates in a long 
spine similar to the two dorsal spines: each spine is perforated at the extremity and at she base, and has a canal 
in its interior. The canal leads to a sac at the base of each spime, in which a considerable quantity of the 
poisonous substance was found: on the slightest pressure it flowed freely from the opening of the spine. The 
sacs are not the secretory organs, but merely the reservoirs in which the fluid secreted accumulates. The author 
believes he has found evidence that the real organ of secretion is the system of muciferons channels, or at least 
some portion of it.”” Captain Dow remarks (Proc. Zool. Soc. 1865, p. 667), “ The natives seemed quite familiar 
with the existence of the spines, and of the emission from them of a poison, which, when introduced into a wound, 
caused fever; but in no case was a wound caused by one of them known to result seriously. The slightest 
pressure of the finger at the base of the spine caused the poison to jet a foot or more from the opening of the 
spine.” 

SYNOPSIS OF INDIVIDUAL GENUS. 

1. Batrachus, as defined. 

Genus, 1—Barracuus, Bl. Schn. 

Branchiostegals six. Body anteriorly somewhat cylindrical, and posteriorly compressed : head broad, depressed. 
Gill-openings narrow. Hyes lateral. Gape of mouth wide. Gill covers with several spines. Teeth on jaw, vomer, 
and palate. No distinct canines. First dorsal with three strong spines. Scales, if present, very minute. Air-vessel 
divided into two lateral parts. Pyloric appendages absent. Vertebree =22-7. 

Cantor observes that these fishes live some period after removal from the water. 

SYNOPSIS OF SPECIES. 

1. Batrachus grunniens, D. 3 | 20-22, A. 15-18. Four, occasionally only three, opercular spines. A 
foramen in the axilla. Brown, marbled. Seas of India to the Malay Archipelago. 

2. Batrachus Gangene, D. 3 | 20-22, A. 16-18. Four opercular spines. No foramen in axilla. Reddish- 
brown, marbled. Hstuaries of the Ganges and large Burmese rivers. 

1. Batrachus grunniens, Plate LIX, fig. 1. 

Cottus grunniens, Var. B. Linn. Mus. Ad. Fr. ii, p. 65, and Syst. p. 1209. 
Cottus arunniens, Bloch, t. 179; Lacép. iii, p. 232 ; Shaw, Zool. iv, p. 256. 
Batrachus grumniens, Bl. Schn. p.43; Cuv. Rég. Anim.; Cuv. and Val. xii, p. 466 ; Cantor, Catal. p. 205; 

Bleeker, Riouw. p. 487 ; Peters, Monats. Ak. Wiss. Berlin, 1868, p. 270; Steind. Ak. Wien, ix, 1870, p. 564. 
re Batrachus trispinosus, Gunther, Catal. iii, p. 169; Day, Fish. Malabar, p. 120; Kner, Novara Fische, 

p : 
Batrachus Dussumieri, Jerdon, M. J. L. and Se. 1851, p. 144; ? Cuy. and Val. xii, p. 474, pl. 367. 

Brivis) 3) | 20222 bs leavin OAR Sal QuiOuili5s 

Length of head 33, of caudal 54, height of body 5 in the total length. Hyes—diameter 1/5 of length 
of head, nearly 1 diameter from end of snout, and 1} apart. Head depressed, its greatest width equals 



270 ACANTHOPTERYGITI. 

its length behind the middle of the eyes. Gill covers with four backwardly directed spines, two on the opercle 
and two on the subopercle, the inferior of these last being often indistinct (B. trispinosus), sometimes only 
two spines are visible on the opercles. Snout broad and depressed, surrounded by a wreath of tentacles, 
those above the orbit very distinct. The maxilla extends to below the posterior margin of the orbit. A round 
foramen in the upper part of the axilla. Teeth—in several sharp, pointed rows in both jaws, becoming a single 
row laterally, also present in one or two rows on vomer and in a single row on palatines. Dins— 
first dorsal triangular, spines moderately strong, the second the longest: caudal wedge-shaped. Air-vessel— 
in two rounded lateral portions, connected across the body of the vertebra. Colowrs—yellowish, marbled with 
darker. 

‘B. Dussumieri, C. V., may be a distinct species, known by having narrow bands of villiform teeth 
on the palatines. 

Habitat,—Seas of India (most numerous along the Malabar coast) to the Malay Archipelago. The 
specimen figured is 73 inches in length. 

2. Batrachus Gangene, Plate LX, fig. 1. 

Batrachoides Gangene, Ham. Buch. Fish. Ganges, pp. 34, 365, pl. 14, f. 8. 
Batrachus grunniens, Giinther,* Catal. ii, p. 168 (not Bl. Schn.) ; Day, Fishes of Malabar, p. 119. 

B. vi, D. 3 | 20-22, P. 21, V. 1/2, A. 16-18, C. 15. 
Length of head 33, of caudal 7} to 8, height of body 4 to 43 in the total length. Hyes—diameter 1/7 

to 1/8 of length of head, 3 diameters from end of snout, and 32 apart. Head broad, depressed, its greatest 
width nearly equal to its length. Maxilla reaches to below the hind edge of the orbit. Four backwardly 
directed spines on the gill-covers, two being on the opercle, and the other two on the subopercle. Snout broad, 
depressed, surrounded by tentacles which are most distinct along the edge of the mandibles, some are also 
round the eye, and numerous fine ones over the surface of the head. No foramen in axilla. Teeth—two or 
more rows of teeth in the centre of either jaw, a single row laterally, those in the mandibles the largest and 
directed a little inwards: two rows of teeth on vomer : a single one on palatines. ’ins—as in the last species. 
Colowrs—light reddish-brown, marbled with darker. 

Hamilton Buchanan observes that this fish “is found in the salt-water estuaries of the Ganges, is an 
ugly animal, does not exceed a span in length, and when frightened emits a remarkable creaking noise.” 

Habitat.—Estuaries of the Ganges and other large Indian and Burmese rivers; attaining at least a foot 
in length. The specimen figured is from Calcutta. 

* See note on dentition of palate, Giinther, An. and Mag. 1872, ix, p. 439. 
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Famity, XXIV—PEDICULATI, Cuwv. 

Branchiostegals five or six: pseudobranchia absent. Skeleton fibro-osseus. Head and anterior portion 
of the hody large, the former depressed or compressed. Gills two and a half or three and a half: gill-opening 
reduced to a small foramen, situated in or near the axilla. Hyes superior or lateral. Teeth minute, villiform, 
or cardiform. The spinous dorsal, when present, composed of a few isolated spines: the carpal bones 
prolonged, forming a sort of arm for the pectoral fin: ventrals, when present, jugular, with four or five soft 
rays. Skin smooth, or covered with small spines or tubercles. Air-vessel present or absent. Pyloric 
appendages few or absent. 

Bleeker agrees with Gill in considering the Lopniorprr, CarronecreorpE!, and Mavrnromert as forming 
distinct families. Antennarius belonging to the CHIRONECTEOIDEI, and Halieutea to the MaLTHEOIDEI. 

SYNOPSIS OF GHNERA. 

1. Antennarius. Head and body compressed. Teeth on palate. Gills lateral. Three isolated dorsal 
spines, the anterior of which may be rudimentary or absent. Air-vessel present. Seas of tropical regions. 

2. Halieuteea. Head and body strongly compressed. No teeth on palate. Gills on upper surface of 
body. No air-vessel. Seas of India to the Malay Archipelago and beyond. 

Genus, 1—Antennarius, (Comm.) Cw. 
Chironectes, pt. Cuv. 

Head large, elevated, and compressed. Only one half of the anterior branchial arch provided with lamelle. 
Cleft of mouth nearly vertical. Eyes lateral. Gill-openings lateral. Cardiform teeth in the jaws and palate. The 
spinous dorsal in the form of three isolated spines, the anterior of which, situated wpon the snout, is modified into a 
tentacle : the second dorsal of moderate length: anal short. Body smooth, granulated, or covered with minute spines, 
and sometimes with cutaneous tentacles. Air-vessel large and simple. Pyloric appendages absent. 

These fishes, due to their mode of progression, have a wide geographical range. Their pediculated 
pectoral fins allow them to walk or hop ever moist ground, or slimy rocks in quest of their prey, and even clasp 
pieces of wood or seaweeds, attached to which they often become carried away from the shore by currents, and 
are sometimes observed far out at sea. Although bad swimmers, M. Dussumier observes that they inflate them- 
selves and float on the water like a Diodon. Sir Emerson Tennent gives a figure of A. nwmmifer, from Ceylon, 
and observes that it belongs to the Family of ‘‘ Anglers” which conceal themselves in the mud, displaying only 
the erectile first ray, situated on the head, and which bears an exerescence on its extremity resembling a worm or 
piece of meat. By agitating this, smaller fishes are attracted and fall a prey to the artful angler. 

These fishes, owing to the diversities of colour in the same species, to the change of the form of spines on 
the body with age, and to the abnormal increase or decrease in the number of rays are difficult to discriminate 
one from another. The A. nwmmifer, for instance, has P. 13 in Madras specimens. I have examined some in 
the British Museum and find the following: in one from Aden 61 inches long P. 12: in one from N.W. coast of 
Africa P. 11: one from St. Helena P. 10: in others from the Malay Archipelago and China P. 10: at once 
showing that such variations should not be admitted in constituting species. 

SYNOPSIS OF SPECIES,* 

1. Antennarius hispidus, D.3| 12, P.10, A. 7. Skin rough. Yellow, with brown spots and streaks 
radiating from the eye and over the body and fins. Seas of India to the Malay Archipelago and beyond. 

2. Antennarius nummifer, D. 3 | 12, P. 10-13, A. 7. Skin rough. Grayish-brown, with a black ocellus 
on the side, another at base of middle of dorsal fin. Fins spotted. Last coast of Africa, seas of India to the 
Malay Archipelago and beyond. 

3. Antennarius marmoratus, D. 3 | 12, P. 10, A. 7. Skin smooth, but with fleshy excrescences. Colours 
yarious. Red Sea, Hast coast of Africa, seas of India, to the Malay Archipelago and beyond. 

1. Antennarius hispidus, Plate LX, fig. 2. 

Lophius hispidus, Bl. Schn. p. 142. 
Lophius histrio, Russell, Fish. Vizag. i, p. 12, and Kappa mura moia, pl. xix. 
Chironectes lophotes, Cuv. Mém. Mus. iii, p. 428, t. xvii, f, 2. 
Chironectes hispidus, Cuy. and Val. xii, p. 407. 

* Dr. Giinther’s list of Ceylon Fishes in Sir Emerson Tennent’s Nat. Hist. of Ceylon, p. 361, includes, besides those named 
below, A. pinniceps, A. Commersonin, A. multiocellatus, and A. bigibbus, but A. nwmmifer is not included unless as A. multiocellatus, 
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Antennarius hispidus, Cantor, Catal. p. 203; Bleeker, Moluk. p. 280, and Atl. Ich. v, p. 14, t. exciy, f. 2, 
and excyiii, f. 1; Gunther, Catal. 1, p. 189. 

15}, Waly ID); B |] PA, 126 IOS Wo Gs Als Os 8b 

Mouth subvertical, lower jaw a little compressed, the width of the gape of the mouth exceeding that of 
the cleft. Hyes—high up, from 2 to 23 diameters from end of snout. Teeth—cardiform in both jaws and on the 
palatines. Fins—first dorsal spine about as long as the second, and ending in fleshy knob, second about as long 
as the third, and each with a skinny flap posteriorly, that from the third nearly or quite joming the second dorsal 
fin, the last three rays of which latter fin are branched. Pectoral and ventral rays unbranched. Last six anal 
rays branched, as are also those of the caudal. Scales—skin universally roughened, with spinate points 
extending over the fins, except.some of the rays of the pectoral, ventral, and caudal. Lateral-line—ceases below 
middle of second dorsal. Colowrs—yellow, with brown spots and streaks, some radiating from the eye, others 
descending from the back and many down the sides. Small ones and blotches or spots on the fins. 

Habitat—Seas of India to the Malay Archipelago and beyond. 

2. Antennarius nummifer, Plate LIX, fig. 2. 

Chironectes nummifer, Cuv. Mém. Mus. iii. p. 430, pl. xvii, fig. 4; Cuv. and Val. xii, p. 425; Riipp. N. W. 
Fische, p. 141. 

? Chironectes chlorostigma, (Hhrenb.) Cuy. and Val. xii, p. 421. 
Antennarius nummifer, Giinther, Catal. iti, p. 195; Day, Fish. Malabar, p. 121; Bleeker, Atl. Ich. y, 

p. 18, t. 198, f. 2; Klunz. Verh. z. b. Ges. Wien, 1871, p. 499. 

15} yay IDs co) |p Ae, 12% AOI a Gy, YN 7/5 (OS) 

Mouth almost vertical, with the lower jaw compressed towards its extremity, the width of the gape 
equalling the extent of the cleft. Length of lower jaw equals the length of the third spine of the dorsal fin. 
BHye—high up, but little more than 1 diameter from end of snout. eeth—cardiform in both jaws and on the 
palatines. Fins—first dorsal spine not quite so long as the second, and ending in a fringed extremity, second 
rather above 1/2 as long as third, which latter has a flap of skin posteriorly, which does not extend so far as to 
the base of the second dorsal, the last two rays of which are divided at their outer extremities. Pectoral with 
13 unbranched rays. Ventral with five unbranched rays. Anal, commencing under middle of second dorsal, has 
branched rays, its last just reaches the base of the caudal. Caudal rounded, its rays branched: last dorsal rays 
just reach the base of the caudal fin. Scales—skin universally roughened, with points extending over fins except 
some of the rays of the pectoral, ventral, and caudal. Lateral-line—ceases below the commencement of the 
second dorsal. Colowrs—grayish-brown, having a purplish tinge: a black ocellus having a yellow edge behind 
and above the end of the base of the pectoral fin. Fins yellow, the dorsal with a black yellow-edged ocellus 
below its seventh and eighth rays, its end with black bands and spots, as have also the pectoral, ventral, caudal, 
and anal fins. Tongue whitish, with green marks: eyes golden. 

Bleeker, also Giinther in Catal. 11, p. 195, give P. 10 to this species. Playfair, in the “ Fishes of Zanzi- 
bar,” states 12. I find 13 in the Madras species, this variation has already been referred to (p. 271). 

Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond. Grows 
- to at least 6} inches in length. The one figured (life-size) is from Madras. 

38. Antennarius marmoratus. 

Lophius histrio, var. marmoratus, Bl. Schn. p. 142. 
Chironectes leevigatus, Cuv. Mém. Mus. iii, p. 423, pl. xvi, f. 1; Cuy. and Val. xu, p. 399. 
Lophius geographicus, Quoy and Gaim. Voy. Uranie, i, p. 355, pl. 65, f. 3. 
Chironectes marmoratus, Less. Woy. Coq. Zool. ii, p. 145, Poiss. pl. xvi, f. 2; Cuv. and Val. xii, p. 402; 

Tem. and Schleg. Fauna Japon. Poissons, p. 159, pl. 81, f. 1. 
Chironectes pictus, Cuv. and Val. xii, p. 393, pl. 364. 
Chironectes tumidus, Cuv. and Val. xii, p. 397. 
Chironectes nesogallicus, Cuv. and Val. xii, p. 401. 
Antennarius nitidus, Bennett, Zool. Journ. ui, p. 375, t. ix, f. 2. 
Chironectes pictus, var. vittatus, Richards. Voy. Ereb. and Terr. Fishes, p. 15, pl. ix, f. 3, 4. 
Lophius histrio, Gronoy. ed. Gray, p. 48 (not syn.). 
Antennarius marmoratus, Ginther, Catal. iii, p. 185; Day, Fish. Malabar, p. 121; Bleeker, Atl. Ich. v, 

p- 23, t. 198, f. 4, t. 199, fig. 1 (see synonyms) ; Kner, Novara Fische, p. 192. 

B. wi, DY 37| 12) P. 9-10, Vi. 5,,€: 9, A. 7, Viert. 9/9. 

The variations in this species due to age or locality are so considerable that two specimens are very 
rarely found possessing complete similarity. Hyes—about 1 diameter from end of snout. The skin may 
be smooth, minutely or distinctly granulated, whilst the length of the third dorsal spine varies from 
one-half to less than one-third of the height of the body. The anterior dorsal spine is short, slender, and 
terminating in a small knob having a minute tentacle attached to it, sometimes it is very short, or it may be 
entirely absent, the second and third spines are fringed on their summits. The last two dorsal rays branched, 
the last if laid backwards extends to or slightly beyond the root of the caudal. Skin usually smooth 
or sometimes granular, rarely rough. Head and body with cutaneous tentacles, those at the angle of the 
mouth and on the abdomen being the largest. Stomach a large sac, Air-vessel—large and simple. Colowrs— 
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vary, generally reddish-yellow marbled with brown, and brown spots mostly edged with white, radiating from 
the eye. Round white spots on sides, and on abdomen. In some the fins are banded. Iris golden, 
with radiating brown lines. 

Habitat—Red Sea, East coast of Africa, through the seas of India to the Malay Archipelago 
and beyond. 

Genus, 2—Hatinurma, Cuw. and Val. 

Astrocanthus, Swainson. / 

Branchiostegals six. Body and head depressed, the latter very large and broad, anteriorly forming the arc of 
a circle. Hyes antero-lateral. Cleft of mouth horizontal, rather wide, with the wpper jaw rather protractile. <A 
transverse bony ridge across snout, beneath which is a retractile tentacle. Ctill opening near the axilla on the wpper 
surface of the body. Gills two and a half: the anterior branchial arch destitute of lamine, small teeth on jaws and 
tongue, palate edentulous. A short dorsal and also anal fin: fin rays unbranched. Body and head covered with 
small spines. Air-vessel and pyloric appendages absent. 

“The union of the interopercle with the preorbital” is said by Dr. Giinther to be “very singular, and 
unique in this order of fishes. A little before the suture between the inter- and sub- opercle the preopercle is 
joined to the former; it is the smallest of all the opercular pieces, and its limbs meet at a somewhat acute 
angle.” (Catal. iii, p. 204.) 

Bleeker found that the intestinal tract was much longer than the fish, and contained the remains of 
shells. (Verh. Acad. Wetensch. Amsterdam, i, Japan, p. 10.) : 

SYNOPSIS OF INDIVIDUAL SPECIES. 
; 1. Halieutcea stellata, D. 4,-A. 4. Superiorly and laterally covered with spines. Pinkish. Seas of 
India to the Malay Archipelago and beyond. 

1. Halieutea stellata, Plate LIV, fig. 1. 

Lophius stellatus, Wahl. Skr. Nat. Kjob. iv, p. 214, t. iii, fig. 3, 4; Bl. Schn. p. 142. 
Lophius faujas, Lacép. i, p. 318, t. xi, fig. 2, 3. 

- Lophius muricatus, Shaw, Zool. v, p. 382, pl. 162. 
Halieuteea stellata, Cuv.and Val. xii, p. 456, pl. 366; Temm. and Schlegel, Fauna Japon. Poissons, p. 160, 

pl. 72; Jerdon, M. J. L. and Sc. 1851, p. 150; Bleeker, Japan, p. 10, and Atl. Ich. vi, p. 4, t. 198,f. 3, and 200, 
f. 2; Gimther, Catal. ii, p. 203. 

Astrocanthus stellatus, Swainson, Fishes, ii, p. 331, fig. 108. 

B. vi, D. 4, P. 13, V. 1/5, A. 4, ©. 9, Vert. 7/10. 
Hyes—lateral, with the interorbital space rather concave. A- retractile tentacle at snout above the 

mouth and which has a trefoil extremity. Gill openings above the axilla in about the middle of the total 
length. Hims—dorsal fin situated in the third fifth of the total length, and slightly behind the pectorals. ATI 
the fin rays unbranched. Scales—body covered with rather distantly placed spines, each of which as a rule, 
has four or more roots, the lateral spines are the largest, and in the anterior half of the body have three or even 
four points at their outer edges. Colowrs—pinkish. 

Jerdon observes that he only procured two specimens of this fish whilst in Madras. Whilst I was there 
it was by no means rare, but not attaining the size at which Bleeker has taken it in the Malay Archipelago. 

Habitat.—Seas of India to the Malay Archipelago and beyond; it attains at least 8 inches in length. 
The one figured (life-size) is from Madras. 

ho zy 
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Famity, XX V—COTTIDA,* Gunther. 
Platicephaline (Sub. Fam.) Swainson. 

Branchiostegals five to seven: pseudobranchie. Body oblong, compressed, or subcylindrical. Eyes 
lateral or partly directed upwards and outwards. Cleft of mouth lateral. Some of the bones of the head 
armed. Infraorbital bones articulate with the preopercle. Teeth villiform, no canines. Two separate dorsal 
fins or in two distinct portions, the spinous less developed than the soft or than the anal: ventrals thoracic, 
eee scarcely developed. Air-vessel generally absent. Pyloric appendages few, or in moderate 
numbers. 

SYNOPSIS OF GENERA. 

1. Platycephalus, as defined. 

Genus, 1—Puatyceruatus,t Bl. Schn. 

Flat heads, or Crocodile Fishes. 

Branchiostegals seven: pseudobranchice. Head broad, depressed, and armed with spines. Lower jaw the 
longer. Eyes lateral or superior. Villiform teeth in the jaws, vomer, and palatines, with larger ones sometimes 
intermixed. Two dorsal fins, the first having a small isolated spine anterior to it: the soft portion similar to the 
anal: ventrals thoracic: no pectoral appendage. Scales present, ctenoid, small or rather so.  Lateral-line 
conyplete, in some species armed with spines. Air-vessel absent. Pyloric appendages in moderate numbers. - 

These fishes are termed “ Crocodile fishes” in Malabar, and wounds from their spines are dreaded 
because of the violent irritation they occasion. Immediately on being captured they are knocked on the head. 

Their eyes are peculiar, in that the iris possesses two semicircular flaps, one above, the other below, the 
pPeer being usually the larger, they can be brought close one to the other, probably due to the stimulus of light. 

The comparative width of the head to its length differs im individuals, also with age, becoming broader 
in the adult. In P. insidiator at 52 and 6% inches the width of the head between the inner edges of the 
preopercular spines equals its length behind the eyes; at 145 inches it equals that of the head “excluding 
the snout. é 

I have captured specimens full of well developed ova as early as February. These fishes are eaten 
by the lower classes of natives. 

The subdivision of this genus into those having (1) two spines, or those (2) with more than two spines 
at the angle of the preopercle is open to this objection, some count the small one usually present at the base of 
the large spine, others consider it as forming the end of the spinate ridge. I have therefore thought it better 
to follow the division of whether the lateral-line is spined or smooth. 

SYNOPSIS OF SPECIES, 
A. Lateral-line armed with spines. 

1. Platycephalus scaber, D. 1 | 7-8 | 12, A. 12, L. r. 105. Spines 55. Ridges on head spined. Largest 
preopercular spine if laid forwards would reach 1/2 way to orbit. Brownish. Seas of India to the 
Malay Archipelago. 

2. Platycephalus tuberculatus, D. 1 | 7-8 | 11-12, A. 11-12, L. 1. 53-55, having 15 to 20 spines in its 
first third. Ridges on head spined or serrated. Largest preopercular spine if laid forwards would reach 
1/2 way to orbit. Brownish, with vertical bands. Seas of India. 

* This family is not identical with the sub-Family Cottini of Dr. Sauvage (N. Arch. Mus. 1873, see p. 148 ante) who has 
divided the Family Triglides into the following groups : 

I. Scorranips. Dentition feeble, teeth villiform without canines. Infraorbital bones articulated moveably with the 
preopercle, never entirely covering the cheeks. Nasal bones small and free. Skin scaleless or scaled, sometimes spiny, 
never cuirassed. Ventrals thoracic, supported by a long pelvic bone, the two bones being in contact and fused together. 

a. Scorpeni :—as Sebastes, Scorpena, Pterois, Tonianotus, and group of Apistes. 
b. Cottini:—as Hemitripterus, Synancidium, Synanceia, Minous, Pelor, group of Cottes, Icelus, Triglops, Polycaulus, 

Hemilepidotus. 
II, Puarycernaripa. Head flattened and as if crushed. Body anteriorly depressed. Dentition feeble, no canines. Two 

dorsals : ventrals thoracic and widely separated. Pelvic bones wide asunder. 
a. Platycephalus. 

WI. Trrerip#. Infraorbital bones articulated in an almost immoveable manner with the preopercle and covering the entire 
cheek. Nasals soldered into a great plate and almost covering the snout. Ventrals thoracic and in contact. 

a. Triglint :—(1) body covered with ordinary scales, as Trigla, Lepidotrigla, Prianotus, Bembras. 
(2) body having scales and plates, as Hoplichthys. 

b. Cataphracti :—(1) an interparietal, as Dactylopterus, Cephalacanthus. 
(2) no interparietal, as Agonus, Agonomalus, Peristhedion. 

tT Ulu parti, Tam. : 
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3. Platycephalus macracanthus, D.1|8 | 12, A. 12, L. 1. 75, having 15 spines. Ridges on head spined 
or serrated. Largest preopercular spine if laid forwards would reach orbit. Brownish. Seas of India 
to Amboina. 

B. Lateral-line smooth. 

4. Platycephalus insidiator, D. 1 | 7 | 13, A. 13, L. 1.120. Ridges on head slightly spined. Two large 
spines at angle of preopercle. Brownish, caudal yellow with oblique black bands. Red Sea, seas of India to 
the Malay Archipelago and beyond. 

5. Platycephalus punctatus, D. 1|8|12, A. 11-12, L. 1. 110. Ridges on head spinate. Largest 
preopercular spine about 1/7 of length of head. Brown, banded and with black spots. Seas of India to Malay 
Archipelago. 

6. Platycephalus serratus, D. 1|8|11-12, A. 11. Ridges on head serrated not spinate. Brownish, 
with vertical bands. Trincomalee. 

7. Platycephalus carbunculus, D. 1 | 8 | 11-12, A. 11-12, L. 1. 75-80. Brownish spotted. Seas of India 
to the Malay Archipelago. 

A. Lateral-line armed with spines. 

1. Platycephalus scaber, Plate LX, fig. 4. 

Cottus scaber, Linn. Mus. Ad. Fred. ii, p. 66, and Syst. Nat. i, p. 451; Bloch, t. clxxx; Gmel. Linn. 
. 1209. 

B Platycephalus scaber, BI. Schn. p. 58; Cuy. and Val. iv, p. 249; Bleeker, Sclerop. p. 6; Jerdon, M. J. L. 
and Se. 1851, p. 142; (Gunther, Catal. ii, p. 187, not syn.); Kner, Novara Fische, p. 123; Peters, Monats. 
Akad. Berlin, 1868, p. 258; Sauvage, Mém. Mus. 1874, p. 59. 

Callionymus, Russell, Fish. Vizag. i, p. 37, and Irrwa, fig. xlvii. 
Platycephalus vittatus, Cuy. and Val. ix, p. 462. 
Platycephalus neglectus, Trosch. Wiegm. Arch. 1840, p. 187; Giimther, Catal. 1, p. 187. 
Vet-ool-pa-thy, Tam. : 

B. vi, D.1| 7-8 | 12, P. 21, V. 1/5, A. 12, C.15, L. r. 105. Spines 55. 
Length of head 33 to 3%, of pectoral 7} to 8, of caudal 8, height of body 8 in the total length. Hyes— 

diameter 43 to 5; in length of head, 1} to 13 diameters from end of snout, and 2/3 of a diameter apart. 
Interorbital space concave. Greatest width of head equals 1 in its length, and its height equals 1/3 of its 
length. The maxilla extends to under the anterior 1/3 of the orbit: a sharp spine at the anterior superior edge 
of the orbit. Supraorbital margin serrated, and from it a spinate ridge goes to the occiput. A similar 
ridge passes from the hind edge of the eye to the shoulder: a third spiny ridge extends from the preorbital to 
the angle of the preopercle where there are two spines, the upper if laid forwards reaching 1/2 or 2/3 of 
the distance to the orbit, it has a third short spine anteriorly at its base. In a specimen 5 inches long the 
preopercular spine if laid forwards would reach as far as the orbit. No spines at nostrils, but in some specimens 
on the median ridge, opposite the nostrils are two small ones. Two opercular spines. Yeeth—small in jaws, in 
two oval parallel patches, about as long as the diameter of the eye on the vomer: in an elongated 
band on either palatine. Fins—second dorsal spine equals 23 to 3 in the length of the head, and is not quite so 
high as the two next, second dorsal of about the same height as the first. Wentral nearly reaches the anal 
which commences slightly behind the vertical from that of the first dorsal ray. Caudal cut nearly square. 
Scales—from 4 to 5 rows between the lateral-line and base of first dorsal fin, each of those on the cheeks is 
furnished with a small spinate point, which in old individuals is occasionally subdivided into several as if serrated. 
Lateral-line—with about 55 rather strong spines directed backwards, and extending along its entire length, one 
being on every alternate scale. Colowrs—brownish, becoming dull white beneath, more or less distinct vertical 
bands pass from the back to the sides. First dorsal clouded with black, second dorsal spotted. Pectoral and 
ventral usually dark externally. Caudal grayish in its last half. 

Platycephalus scaber, Gimther=P. rodericensis, C. V. iv, p. 253. It is said of P. punctatus, C. V- 
(iv, p. 245) this species makes a sort of transition to the scaber: but it has not like the scaber the lateral-line 
spiny. 
a Habitat.—Seas of India to the Malay Archipelago and beyond. The specimen figured (7 inches long) is 
from Madras where it is common. 

2. Platycephalus tuberculatus, Plate LX, fig. 5. 

Cuy. and Val. iv, p. 258; Gimnther, Catal. ui, p. 186. 

1} Sat IDE EY] eS) || WIL, 32, al Ae. WB, JANG TL, Oh, TASS Thi, 1, GER, 

Length of head 1/3 to 4/13, of pectoral 1/8, of caudal 1/7, height of body 1/6 im the total length. 
Byes—directed upwards and somewhat outwards, diameter 33 to 4 in the length of head, 1} to 1 diameters 
from end of snout, and 1/4 of a diameter apart. Interorbital space concave. Width of head between 
the preopercular spines equals 1} in its length. The maxilla extends to below the front quarter of the eye. 
Supraorbital margin serrated, and haying two sharp spines anteriorly, from it posteriorly passes a serrated 
ridge towards the occiput, whilst a second goes from behind the eye to the upper opercular spine: a third 

; 2Nn 2 
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serrated ridge passes from the preorbital to the angle of the preopercle. A few spines in the median line 
midway between eye and snout: a spinate ridge passes forwards from them on either side above the limbs of the 
premaxillaries. A serrated bony ridge goes across the opercle to a strong spine at the middle of its 
hind edge. Angle of preopercle with a strong spine which equals half the distance between its base and the 
orbit. This spine has one superiorly at its base at the end of the serrated ridge, and another a little longer 
inferiorly, and situated on the lower margin of the preopercle, which contains from 2 to 4 more decreasing in 
size anteriorly and all pointing backwards. The number and size of these lower spines varies. Several spines 
at the shoulder, and a strong one above the axilla. eeth—villiform in jaws, in two oval parallel 
patches on the vomer, and in an elongated band on the palatines. ims—second dorsal spine 24 in length: of 
head, and not quite so high as the third, soft dorsal as high as the spinous. Ventral nearly reaches the anal, 
which last arises below the second dorsal: caudal slightly rounded. Scales—from 4 to 5 rows between 
the lateral-line and base of first dorsal fin: most of those on the cheeks have a rudimentary spine. Lateral- 
line—with from 15 to 20 spines in the first third of its course. Colow's—brown, becoming lighter beneath, 
vertical bands pass from the back to the sides. First dorsal blackish brown: second dorsal spotted. Pectoral 
with brown spots in its upper two-thirds, and a black margin with a white edge along its lower border: outer 
half of ventrals gray. 

The objection to considering this Cuv. and Val. fish is that it is observed that the lateral-line is nearly as 
spinate as in P. scaber. It is identical with the species thus named in the British Museum. P. spinosus 
according to a communication from Dr. Hubrecht has from 36 to 38 scales along the lateral-line. 

Habitat.—Seas of India. 

3. Platycephalus macracanthus, Plate LIX, fig. 3. 

Bleeker, Versl. and Meded. Ak. Wet. Amsterd. 1867, p. 7, ¢ fig. 

B. vii, D. 1 | 8 | 12, P. 23, V. 1/5, A. 12, C. 13, L. 1. 28, L. tr. 4/15, Spines 15. 

Length of head 33, of caudal 73, height of body 73 in the total length. Hyes—diameter 4 in length of 
head, 13 diameters from end of snout, and about 1/2 a diameter apart. Imterorbital space concave. Width of 
head between the preopercular spines equal to about 1/2 its length. Lower jaw the longer: the maxilla 
extends to below the first third of the eye. Supraorbital margin with six strong denticulations, and the ridge 
from it to occiput with about five more: ridge from eye to shoulder with about five spines: the one from pre- 
orbital to preopercular spine with six, (besides being serrated), its lower edge serrated. A small spine internal 
to the front nostril which is furnished with a cirrus. Spine at angle of preopercle reaching to the base of the 
pectoral, and having a short one inferiorly succeeded by another still more minute. Teeth—villiform in two 
parallel patches on vomer, and in a narrow band along either palatines. F'ims—second dorsal spine 2 in length 
of head, and nearly as high as the commencement of the second dorsal. Pectoral 2; in length of head, ventral 
slightly longer. Anal commences below second ray of dorsal: caudal cut square. Scales—those on the head not 
spinate. Lateral-line—with about 15 small spines in the first portion of its course. Colowrs—brownish above, 
becoming dull white beneath, first dorsal and end of caudal darkish, second dorsal with brown spots on the rays. 

Habitat—Madras, Amboina. The specimen figured (life-size) is from Madras. 

B. Lateral-line smooth. 

4. Platycephalus insidiator. 

Cottus insidiator, Forsk. p. 25; Gmel. Linn. 1213; Shaw, Zool. iv, p. 260. 
Callionymus Indicus, Gmel. Linn. p. 1153; Russell, Fish. Vizag. u, p. 36, and Irrwa, pl. xlvi. 
Cottus spatula, Bl. t. 424. 
Platycephalus insidiator, Bl. Schn. p. 59; Cuy. and Val. iv, p. 227; Riipp. N. W. Fische, p. 102; Bleeker, 

Sclerop. p. 6; Temm. and Schleg, Fauna Japon. Poiss. p. 39, pl. 15, £1; Cantor, Catal. p. 37; Richards. Ich. 
China, p. 216; Jerdon, M. J. L. and Se. 1851, p. 142; Gimther, Catal. ii, p. 177; Day, Fishes of Malabar, 
p. 43; Kner, Novara Fische, p. 121; Klunz. Verh. z. b. Ges. Wien, 1870, p. 815. 

Batrachus Indicus, Bl. Schn, p. 43. 
Platycephalus spatula, Bl. Schn. p. 59. 
Calliomorus Indicus, Lacép. ii, p. 343. 
Cottus Madagascariensis, Lacép. ii, p. 248, t. xi, f. 12; Shaw, Zool. iv, p. 261, pl. 37. 
Calliomorus chaca, Ham. Buch. pp. 133, 373. 
Platycephalus endrachtensis, Quoy and Gaim. Voy. Freyc. Zool. p. 353; Cuv. and Val. iv, p. 240. 
? Platycephalus cultellatus, Richards. Ich. China, p. 217. 
Platycephalus chacca, Gray and Hard. Ind. Zool. ii, pl. 98, f. 2. 
Irrwa, Tel.: Ool-pa-thy, Tam.: Nga-paying-ki, Mugh.: A-ra-wud-dah or Chou-wr-dah, And. 

B. vi, D. 1 | 7 | 18, P. 17, V. 1/5, A. 18, ©. 15, L. rv. 2292225) i tr. 12/24, Cee. Pyl. 14, Vert. 12/15. 

Length of head 32, of caudal 7, height of body 7 in the total length. Hyes—superior, diameter 
6$ to 7 in length of head, 1} diameters from end of snout, and 2 apart. Head strongly depressed, its upper 
surface being of a triangular shape, the base being a line drawn from one preopercular spine to its fellow, width 
of head at this place 3/4 of its length, Lower jaw slightly the longer: the maxilla reaches to below the middle 

Pies 
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of the orbit. Interorbital space flat or slightly concave, two ridges extending backwards from the orbit, the 
internal dividing over the occiput, whilst the external or temporal terminates at the shoulder in two blade-like 
spines. One spine exists at the anterior-superior angle of the orbit, none at nostrils, which are patent but not 
tubular. Preorbital with three raised grooves starting in a stellated form from a common centre. Preopercle 
with most of its surface forming a portion of the flattened upper plane of the head, and haying two very strong 
spines at its angle, the inferior of which is the longest and sometimes equals the diameter of the eye. Opercle 
with two spines. F%ins—first dorsal spines weak, the first slightly the longest, interspinous membrane very 
slightly emarginate. A small, stout, single spine before the first dorsal, and sometimes another fine one between 
it and second dorsal, the rays of which anteriorly are as high as the spines of the first dorsal. Candal obtuse or 
even rounded. Colowrs—brownish above, becoming dirty white beneath: fins spotted. Caudal yellow, with a 
deep black band, having a white border obliquely crossing its upper lobe, a second along its lower lobe. 

The specimen of P. tasmanius “(?) Half-grown, Madras, Presented by T. C. Jerdon, Esq., M.D.” in the 
B. M. catalogue, is a young P. insidiator nearly 6 inches long. 

Habitat.—Red Sea, Hast coast of Africa, seas of India to the Malay Archipelago and beyond; attaining 
at least a foot and a half in length. 

5. Platycephalus punctatus, Plate LX, fig. 3. 

Cuy. and Val. iv, p. 243; Bleeker, Sclerop. p. 25; Quoy and Gaim. Voy. Astrol. Poissons, p. 682, 
pl. x, f£ 2; Gimther, Catal. ii, p. 180. 

Platycephalus Malabaricus, Cuv. and Val. iv, p. 245 (Giimther, Catal. ii, p. 181, not synon.) ; Day, Fish. 
Malabar, p. 45; Kner, Novara Fische, p. 121. . 

B. vii, D. 1 | 8 | 12, P. 21, V. 1/5, A. 11-12, C. 18, L. 1. 249, L. tr. 8/25. 

Length of head 32 to 32, of caudal 8 to 9, height of body 6} in the total length. Hyes—diameter from 
5 to 54 in the length of head, 12 to 2 diameters from end of snout, and 1/2: to 2/3 of a diameter apart. Interorbital 
space slightly concave. Width of head between the preopercular spines equals half its length. The maxilla 
extends to below first third of eye. Supraorbital margin with four or five teeth, the ridge from it towards 
occiput with two more small ones: ridge from eye to shoulder spine with three to four teeth: ridge from pre- 
orbital to preopercular spine with two or three teeth. A small spine internal to either front nostril. Spine at 
angle of preopercle strong, its length equalling about 1/7 of that of the head, superiorly it has a small one at its 
base, and inferiorly a large one directed slightly downwards as well as backwards. Posterior nostril rather 
tubular, anterior also tubular and with a valve which sometimes terminates in a short filament. A small spine 
above the axilla. Teeth—villiform in jaws, in two parallel bands on vomer, and in a long narrow patch along 
palatines. Hins—second spine of first dorsal not so high as the third to the sixth which are subequal in length, 
and 1/2 the length of the head: second dorsal anteriorly 3/4 the height of the spinous. Pectoral 1/2 and 
ventral 3/4 of length of head. Anal commences before second or third ray of dorsal. Caudal cut square. 
Scales—about 10 rows between the lateral-lme and base of the spinous dorsal: those on the head and cheeks 
have no trace of any spine. Lateral-line—smooth in its entire extent, tubes with one or two simple branches. 
Oolours—brown, becoming lighter beneath: four or five wide and dark bands pass from the back to the middle 
of the sides, and numerous black spots over head and body. First dorsal stained nearly black, second dorsal and 
anal yellowish, the first with brown points. Pectoral covered with dark markings so as to appear almost black. 
Ventral dark in its last two-thirds. Caudal dark. 

The distinction between P. punctatus and P. Malabaricus is said to be that the latter has one more spine 
on the ridge of the infraorbital bone. The type specimen of the latter at Paris has L. 1.139. The specimen 
figured has only two spines along each infraorbital bone. 

Habitat.—Seas of India to the Malay Archipelago ; the specimen figured (93 inches long) is from Malabar, 
it attains at least 15 inches in length. 

6. Platycephalus serratus. 

Cuy. and Val. iv, p. 259; Gunther, Catal. ti, p. 183. 

1By ayauly JL |} fe} || ALi) 12, IG) Wo WS ae (Op alsh 

Length of head 1/4 of the total length. Interorbital space 1/4 of the transverse diameter of the eye. 
The crests on the various bones of the head and suborbital ring are serrated but destitute of spines. The 
supraorbital ridge is elevated : that across the opercle is smooth. The ridge from the eye to the angle of the 
preopercle is elevated and finely denticulated, above it is another less pronounced and smooth. Upper spine at 
the angle of the preopercle the largest, it is succeeded by a shorter one, and on the border of the interopercle are 
two more small ones, it does not appear to have any spine directed anteriorly, or if it has it is but a little one. 
Teeth—fine. Scales—with rough borders. Lateral-line—smooth. Colowrs—reddish-brown, with six or eight 
irregular brown bands descending from the back to the white abdomen. Fins gray, with black points. On the 
top of the dorsal a black blotch. Ventrals bluish above and whitish below. 

Habitat—Trincomalee, to 7 inches in length. 
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7. Platycephalus carbunculus. 

Cuy. and Val. ix, p. 461; Cantor, Catal. p. 39. 
Platycephalus Malabaricus, Giinther, Catal. 1, p. 181, pt. (not synon.) 

B. vii, D. 1 | 8 | 11-12, P. 20, V. 1/5, A. 11-12, C. 13, L. 1. 28°80, L. tr. 6/25. 

Length of head 3 to 33, of caudal 5 to 6, height of body 63 in the total length. Hyes—diameter 1/4 of 
length of head, 1 diameter from end of snout, and 1/4 of a diameter apart. Supraorbital edge with one or two 
spines anteriorly, and a strongly serrated edge, posteriorly from the orbit the line to the occiput has six, and the 
one to the shoulder spine five more spines. From the preorbital exists a raised line armed with 10 or 12 spines 
going to the two preopercular spines, the upper (which has a small one at its base) is longer than the lower. A 
pair, or even three, of turbinal spines, no nasal tentacle. Two well marked opercular spines, and another in the 
axilla. Hims—ventral reaches the origin of the anal: caudal cut square. Scales—ctenoid, present on the head, 
but destitute of spines or raised points. Lateral-line—smooth. Colowrs—brownish, with numerous brown spots : 
three vertical bands on the body, one broad one through the anterior half of the first dorsal to the abdomen, the 
second through the middle of the second dorsal, and the third over the free portion of the tail: opercle dark: 
posterior half of first dorsal black : second dorsal spotted: pectoral with several lines of spots and a dark mark 
near its base: caudal dark, with one or two ill-defined vertical bands. 

Habitat.—Western coast of India to the Malay Archipelago. Cantor observes that it occurs, although 
not numerously, at all seasons at Pinang, and it is eaten by the natives: his specimens were up to 63 inches in 
length. 
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Famity, XXVI—CATAPHRACTI, Cu. 

Branchiostegals one to six: pseudobranchie present or absent. Infraorbital bones articulate with the 
preopercle. Head and body more or less angular, cuirassed with plates, or keeled scales entirely 
cover the body. The opercular pieces may or may not be anchylosed to one another. Teeth present or absent 
in the jaws, in one species present on the vomer. One or two dorsal fins: pectorals may be simple, with or 
without free rays, or they may be divided by a notch into two portions, and elongated or not so: ventrals 
thoracic, with five or less rays. Lateral-line present, or absent. Air-vessel present or absent. Pyloric 
appendages, when present, in small, moderate numbers, or numerous. 

SYNOPSIS OF GENERA. 

1. Dactylopterus. A long spine at angle of preopercle. Dorsal fin with detached rays anteriorly : 
pectorals very elongate, with the anterior portion detached and shorter than the rest of the fin. 

2. Pegasus. No spine at angle of preopercle. Pectorals rather elongate and with unbranched rays. 

Genus, 1—DacryLoprerus* (Lacép.). 

Branchiostegals six. Head with its surfaces more or less flattened, and laterally and superiorly bony. 
The angle of the preopercle and the shoulder bone each produced into the form of a long spine. Granular teeth in 
the jaws only. Two dorsal fins of nearly equal length: pectorals much elongated, with the anterior portion detached 
from and shorter than the upper. Scales on body keeled and of a moderate size. Lateral-line absent. Air-vessel in 
two lateral portions, each furnished with a large muscle. Pyloric appendages in moderate numbers or numerous. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Dactylopterus Orientalis, D. 1|1|5 | 8, A. 6. Pectoral fin very long: dorsal, caudal, and pectoral 
rays spotted. Seas of India to the Malay Archipelago and beyond. 

Dactylopterus Orientalis, Plate LX, fic. 6. 

Cuy. and Val. iv, p. 134, pl. 76; Richardson, Ich. China, p. 218; Bleeker, Amb. and Ceram. p. 264; 
Temm. and Schleg. Fauna Japon. Poissons, p. 37, pl. 15, A.; Jerdon, M. J. L. and Sc. 1851, p. 141; Giinther, 
Catal. ii, p. 222, and Proc. Z. 8. 1871, p. 663. 

Dactylopterus Japonicus, Bleeker, Japan, p. 396. 
Dactylopterus chirophthalmus, Bleeker, Nat. Tyds. Ned. Ind. 1854, iv, p. 494; Giinther, Catal. i, p. 223. 

B. vi, D. 1 | 1 | 5-6 | 8, P. 30, V. 6, A. 6, C. 9, Vert. 9/13, Cec. pyl. 18-19. 

Length of head (including preopercular spine) 3 to 33, of caudal 53, height of body 52 to 6 in the total 
length. Ey yes—nearly 1 diameter from end of snout, and also apart. Interorbital space concave traversely. 
A ‘strong spine at the angle of the preopercle more than half the length of the rest of the head. 
Bony covering of the head produced backwards a little below the back to as far as below second or third dorsal 
spine. A shoulder spine. /Fins—an elongated filament arises over occiput and is 1/2 longer than the head: a 
second midway between it and the first dorsal spine than which it is half shorter, it is detached from the fin. 
Fin rays unbranched except the last few of the dorsal, and sometimes of the anal, also those of the caudal 
which are bifid. Pectoral reaching to the end of the caudal, its first few rays are short, and rather detached 
from the remainder of the fin, its middle ones are the longest. Scales—with a ridge along each, and a large one 
forms an oblique keel along either side of the base of the caudal fn. Colowrs—pinkish, having a tinge 
of blue along the abdomen : dorsal and caudal rays spotted : pectoral gray along its centre, and the whole of 
the fin spotted, in the young it appears to have a large round black spot edged with white. 

Jerdon observes of this fish “ Ana towmbi, Tam. rare at Madras.” Ti did not procure it whilst there, but 
have received the remains of a dried Madras specimen from Sir W. Elliot. 

Habitat.—Seas of India to the Malay Archipelago and beyond. ‘The figure is taken from a specimen in 
the British Museum. 

Genus, 2—Praasus, Linn. 

Fam. Pegiside, Richards. 

Branchiostegals one: pseudobranchice absent. Gills four: gill-opening narrow, in front of the pectoral fin. 
Body broad and depressed, covered with bony plates, which are anchylosed on the trunk and moveable on the tail. 
Gill-cover formed of one bony plate, and a small interopercle concealed by it. No teeth. One short dorsal and anal 
fin opposite to one another; pectorals horizontal and long, composed of simple rays, some of which may be spinous : 
ventral with one or two rays, the outer being elongated. Avr-vessel absent. 

* Part of Family TrrcLorpet, Bleeker. 
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SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Pegasus draconis,D.5, A. 5. Lateral edges of snout serrated. Body with brown markings ; snout and 
last caudal rings black: pectoral with a white band and white edge. 

1. Pegasus draconis, Plate LXI, fig. 1. 

Pisciculus Amboinensis, Gronoy. Mus. Ich. i, p. 65, No. 146. 
Pegasus draconis, Linn. Syst. Nat. i, p. 418; Bloch, t. 109, figs. 1 and 2; Lacép. ii, pp. 77, 78, pl. 2, f. 3; 

Giimther, Catal. viii, p. 147. 
Peyasus volans, Lacép. ii, p. 83; Bleeker, Nat. Tyds. Ned. Ind. iii, p. 307. 
? Pegasus latirostris, Richards. Ich. China, p. 208. 
Cataphractus draco, Gronoy. ed. Gray, p. 144. 
Pegasus draco, Swainson, Fishes, ii, p. 332; Kaup. Lopho. p. 5, and P. natans, pl. i, f. 3; Jerdon, 

M. J. L. and Se. 1851, p. 150; Giinther, Fish. Zanz. p 138. 

B.i, D. 5, P. 11, V..2, A. 5, C. 8. 

Body broad and depressed. Hyes—2 diameters from end of snout, and 2 apart. Interorbital space 
transversely concave, two deep grooves on the neck. Under surface of body nearly flat, the expanded body 
portion with two median and two lateral ridges, whilst there are three cross ridges: at the meeting points of 
the various ridges are obtuse points. Caudal portion composed of eight rings, most of the anterior five of 
which have a lateral spinate elevation. Lateral edges of snout denticulated : a serrated ridge runs along the 
upper edge of orbit, and is continued along the snout to its end. #ins—pectorals horizontal, the anterior 
rays the shortest, all the fin rays simple. Vent situated midway behind the posterior edge of the orbit and the 
root of the caudal fin. Colowrs—body with brown reticulations, snout and last caudal ring black. Pectoral 
gray, with its rays spotted, having a white outer edge and sometimes a white band. 

Richardson observes that P. latirostris, has the form of draco, but the back is nearly as broad as 
it is long. 

My single specimen was taken at Port Blair by Dr. Rean. I never captured one alive, although 
several times at the Andamans I observed them skimming a short distance above the surface of the water. 

Habitat.—Seas of India to the Malay Archipelago and beyond. Specimen figured life-size. 
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Famity, XX VII—GOBIID . 

Pseudobranchiz present, sometimes rudimentary. Gill-openings varying from extremely narrow to 
wide: the gill membranes attached to the isthmus: four gills. Body generally elongated. Eyes lateral, 
occasionally prominent, and mostly without free orbital margins, the skin being continued directly over their 
surface. The infraorbital ring of bones does not articulate with the preopercle. Teeth of varying characters, 
canines present or absent: inferior pharyngeal hones may he separated, or coalesced with a median suture. 
A single rayed dorsal fin, sometimes divided into two portions, the spines are flexible, and this part of the 
fin has less rays than the remainder : anal similar to the soft dorsal: ventrals sometimes united so as to form 
a disk, or arising close together. Scales and lateral-line present or absent. Air-vessel generally absent. 
Pyloric appendages, if present, few: 

This Family has been subject to numerous subdivisions, due to the great variations observable amongst 
those species of which it is composed. Bleeker in his elaborate paper divides them as follows :— 

I. Eleotriformes, with the ventrals free and completely separated. 
11. Gobiiformes, with the ventrals entirely united together, or only in their basal halves: two dorsals 

separated or only united at their bases. 
III. Amblyopodiformes, with the vertical fins united, a single dorsal which occupies the entire length of 

the back. 
IV. Luciogobiiformes, with a single short dorsal situated in the last half of the body. 

SYNOPSIS OF GENERA. 

A. Gobiina.* Ventrals forming a disk, being united along their whole extent, or only in 
their basal halves: two separate dorsal fins. 

1. Gobius. Ventrals only adherent to the abdomen at their bases. Scales more or less present. Simple 
teeth in the jaws in one or more rows: canines present or absent. 

2. Gobiodon. Body oblong, compressed. Scales absent. Teeth in jaws in several rows; usually two 
canines near symphysis of lower jaw. 

3. Sicydiwm. Ventrals short, adherent to the abdomen. Scales present. Teeth in the jaws moveable, 
being situated in the gums or lips. 

4. Apocryptes. Ventrals only adherent to the abdomen at their bases. Scales present. Teeth in the 
jaws In a single row, those in the lower jaw subhorizontal: a pair of posterior canines above the mandibular 
symphysis. 

5. Apocryptichthys. No posterior canines above the mandibular symphysis. 
6. Periophthalmus. Eyes very prominent. Base of pectorals very muscular. Scales present. Teeth 

erect in both jaws in one or two rows, some of which are canine-like. 
7. Boleophthalmus. Eyes very prominent. Base of pectorals very muscular. Scales present. Teeth in 

jaws in a single row, those in the lower jaw horizontal, having a pair of posterior canines. 

B. Eleotrina.+ Ventrals not united together. 

8. Bostrichthys. Eyes not prominent. Vomerine teeth. Scales present. 
9. Hleotris. Eyes not prominent. Teeth small and usually without canines: none on palate. Scales 

present. Anal papilla distinct. 

* Gopurormes, Bleeker, is thus primarily divided— 
1. Gobiodontint. Teeth in the jaws in several rows, fixed : the outer row in the premaxillaries the longer. 

. Gymnogobiini. ‘Teeth in the jaws fixed. 
. Latrunculini. Teeth in lower jaw in a single row. 
. Trienophorichthyini. Part of the teeth in the jaws tricuspidate. 
. Sicydiint. Moveable teeth in the gums or lips. 
. Gobiini. Simple teeth in the jaws, neither clubbed nor incised at their extremities; from one to many rows 

in the premaxillaries : from two to many rows in the lower jaw. 
. Periophthalmint. Teeth in the jaws conical, fixed and in one or two rows : conical and sharp in the pharyngeals. 
. Apocryptemmi. Teeth in a single row in either jaw, those in the lower jaw sub-horizontal, whilst there are also two 

erect canines above the symphysis of the lower jaw and behind the outer row. 

{ Exzorrirormes, Bleeker, is thus primarily divided :— 
1. Eleotrini :— 

a. Philypni. Several rows of teeth in jaws : vomerine teeth. 
b. Eleotrii. Palate and tongue edentulons. 
c. Buti. Several rows of teeth in jaws without canines. Palate and tongue edentulous. 

2. Hypseleotrini. Teeth in the jaws in several rows, the external slender and moveable. 
3. Poreleotrini. Teeth in the jaws fixed : none on the palate or tongue. 
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C. Amblyopina.* Vertical fins united, a single dorsal occupying the whole length of the back. 

10. Gobioides. Anterior teeth very strong: no cavity above the opercle. Scales, when present, 
rudimentary. 

11. Trypauchen. Several rows of teeth in each jaw, the outer the longer. No canines. A cavity above 
the opercle. 

A. Gobiina. Ventrals forming a disk, being united along their whole extent or in their basal 
halves. Two separate dorsal fins. 

Genus, 1—Gobtus,+ Artedi. 

Branchiostegals five: pseudobranchice. Ctill-openings of moderate width. Body low and elongated. Opercles 

* AMBLYOPODIFORMES, Bleeker, is thus primarily divided— 
1. Amblyopodini, B. vy, body very elongate, no post-temporal fossa. 4 : 
2. Trypauchini, B. iv, several rows of teeth in either jaw, the outer row the longer and very sharp, internal row of a 

conical grain shape. A post-temporal fossa. 
} Although in my opinion minutely sub-dividing this large Genus will not conduce to aiding the enquirer in determining 

the species of a specimen, still I consider it necessary to give a synopsis of Bleeker’s elaborate paper on the dentition of the Gozrint, 
many of which fishes are included in Genus Giobius, Artedi. 

Gori :—Teeth in jaws simple, their apices being neither clubbed nor incised : in one or two rows in upper, in two or more 
in lower, jaw. 

I. Brachygobti. No canines. 
1. Lophogobius, Gill. Body compressed. Teeth in both jaws in many villiform rows, the outer the longer. Scales 

ctenoid. 
Il. Platygobii. Teeth in many rows in both jaws. No true canines. 

2. Gillichthys, Coop.=Gillia, Giinther. Teeth villiform in both jaws. Scales small, cycloid. 
3. Gobiopsis, Sted. Teeth, the outer row the larger. Scales large, ctenoid. 
4. Gilossogobius, Gill=Cephalogobius, Bleeker. Outer row of teeth the longer, curved, not crowded together, unequal. 

Upper jaw not produced posteriorly. : 
5. Platygobius, Bleeker. Teeth, outer row in premaxillaries scarcely enlarged, in the lower jaw not enlarged. 

Ill. Eugobii. Teeth in jaws fixed. 

IV. 

Vv. 

a. Teeth in both jaws sharp, in many rows, with the outer one enlarged : no canines. 

6. Gobius, Artedi=Pomatoschistus, Gill. Teeth in the outer row conical and subequal: caudal obtuse. Scales ctenoid. 
Abdomen scaled. Snout short. 

7. Acanthogobius, Gill. Teeth in the outer row subequal : caudal obtuse. Scales ctenoid. Snout conical. 
8. Brachygobius, Bleeker-=Hypogymnogobius, Bleeker. Teeth in the outer row subequal. Abdomen scaleless. 
9. Eucyclogobius, Gill. Teeth in the outer row subequal. Scales cycloid, none on the head. 

10. Lepidogobius, Gill=Cyclogobius, Steind. Teeth in the outer row subequal. Scales cycloid. Head sealed. 
11. Callogobius, Bleeker. Teeth in the outer row, slender, subequal. Caudal lanceolate. Head depressed, convex. 
12. Stenogobius, Bleeker. Teeth in the outer row, conical, subequal. Caudal obtusely lanceolate, longer than the head. 
13. Actinogobius, Bleecker. ‘Teeth in the outer row unequal. Caudal acute, shorter than the head. 

b. Teeth in each jaw in many rows, the outer the longer: some truncated. 

14. Hemigobius, Blecker. Some of the middle teeth of the outer row in the premaxillaries truncated. 

c. Teeth in each jaw in many rows, pointed, subequal, the outer row erect and not elongated. No canines. 

15. Awaous, Val. Scales 50 to 60. 
16. Rhinogobius, Gill=Chonephorus, Poey. Scales 28. 

d. Teeth in either jaw in many pointed rows, the outer the longer : in the lower jaw laterally a posterior curved canine. 

17. Ctenogobius, Bleeker. Head scaleless. Scales 14 to 30. 
18. Centrogobius, Bleeker=Oplopomus, Steind. First dorsal spine pungent. 
19. Acentrogobius, Bleeker=Porogobius, Bleeker. Head scaled. No pungent dorsal spine. Caudal lanceolate. 
20. Amblygobius, Bleeker=Odontogobius, Bleeker. Scales 52 to 56. 
21. Cryptocentrus, Ehr.—=Pargobius, Bleeker. Scales 85 to more than 100. 

e. Teeth in both jaws pointed, and in two rows. 

2. Zonogobius, Bleeker. Outer row of teeth in upper and inner in lower jaw the longer. t 
3. Lophiogobius, Giinther. Teeth in two rows in each jaw, the outer row the longer, placed wide apart and sub-horizontal. 

No canines. 

f. Teeth pointed, in one or less than two vows in the upper and many in the lower jaw. Canines present or absent. 

24, Stigmatogobius, Bleeker. ‘Teeth in one row in the upper jaw : outer row in the lower jaw the longer, and posteriorly 
above the symphysis two canines. 

- Buctenogobius, Gill. A single row of teeth in the premaxillaries, few rows in lower jaw : no canines. 
- Oxyurichthys, Bleecker.—=Gobiichthys, Klunz. Teeth in premaxillaries in one or less than two rows, the inner of 
which is rudimentary: many rows in the lower jaw, the outer being the longer : no canines. Caudal lanceolate. 

Chetwrichthyt. No canines: barbels on lower jaw. 
27. Chetwrichthys, Rich. Teeth in two rows in either jaw, the outer row close together, the longest, and consisting of fixed, 

curved, subulate teeth directed obliquely inwards. 
28. Amblychetwrichthys, Bleeker. Teeth in the premaxillaries in few rows, the outer the longer, fixed, straight, subulate : 

three or laterally two rows in the lower jaw, the outer the longer, moveable, straight, and directed obliquely inwards. 
29. Parachetwrichthys, Bleeker. Many rows of teeth in both jaws, the outer row close together, consisting of elongated, 

straight, and fixed ones. 
Gobionelli. Teeth in both jaws in many rows. 
30, Synechogobius, Gill. Pointed fixed teeth in both jaws, the outer the longer. 
31. Gobionellus, Gir.=Samaragdus, Poey. Teeth small, the outer row setaceous and moyeable. 

25 
26 



FAMILY, XXVII—GOBIID &. 283 

unarmed. Simple teeth in one or more rows im the upper, and two or more in the lower jaw: canines sometimes 
present. Anterior portion of the dorsal fin, with from five to six flewible spines : the posterior more developed and of the 
same character as the anal: ventrals wuted, forming a disk, which is only attached by its base, each has one spine 
and four or five rays. Caudal rounded or pointed. Scales present.or absent, and either cycloid or ctenoid. Lateral- 
line absent. Air-vessel, when present, generally small. Pyloric appendages usually absent. 

The fishes comprised in this Genus have the form of the body variously modified, some being much 
deeper than others. They are either wholly scaled, the head may be scaleless, and even the body partially or 
entirely devoid of scales. Barbels or warts on the head or a crest on the occiput may be present or absent. 

The dentition also is subject to considerable modification, canines being present or absent, most distinctly 
in the form of a recurved one on the outer side of the enlarged lateral row in the lower jaw, and more commonly 
found in the marine than in the fresh-water species. Variations may also occur in specimens of the same 
species. Amongst a series of Gt. striatus exists one in which the outer row of teeth in both jaws is abnormally 
enlarged, thus occasioning canines where they are not normally to be found. 

In some the two dorsal fins are almost united at their bases, in others there is a longer or shorter 
interspace between them, whilst the form of the fins and the character of the spines are subject to great 
variations. 

These fishes are found in numbers along the shores and estuaries of India, but due to their rapidly 
decomposing after death full collections have yet to be made. Amongst Sir Walter Elhot’s figures of the 
Gobies captured at Waltair, are two or three which I am unable to recognise, but it would be manifestly unsafe 
to found new species upon drawings alone. 

Amongst the fresh-water Gobies, the G. giwris, H. B. is largely bred in tanks and shows considerable 
diversity not only in its proportions, but also in its colours, this has occasioned its haying been subdivided into 
several species. 

SYNOPSIS OF SPECIES. 

A. Lateral, recurved canines, present in the lower jaw: dorsal spines ‘flexible. 

1. Gobius Bynoensis, D. 6 | 25, A. rir, L. 1. 65, L. tr.* 16. Two longitudinal bands, and some cross 
bars from the back. Andamans to Malay Archipelago and beyond. 

2. Gobius sexfasciatus, D.6|11, A. 10. Scales minute. Six vertical bands. Madras. 
3. Gobius brevirostris, D. 6 | 25, A. 10, L. 1. 44, L. tr. 14. Scales very small to below the commencement 

of second dorsal fin. Olive, with a dark median band. Sind and China. 3 
4, Gobius griseus, D. 6 | 25, A. 10, L. 1. 42, L. tr. 14. Olivaceous, with black spots. Madras. 
5. Gobius polynema, D. 6 | 11, A. 10, L. 1. 28-30, L. tr. 8. Purplish-black: a yellow-edged ocellus at 

upper portion of base of caudal fin. Seas of India to China and beyond. 
6. Gobius macrostoma, D. 6 | 11, A. 10, L. 1. 33. Vertical fins with dark streaks. Bombay. 
7. Gobius viridipunctatus, D. 6 | 25, A. 4, L. 1. 34-38, L. tr. 9. Olive, with some blotches along the sides, 

and some of the scales with brilliant green centres. Seas of India. 
8. Gobius ocellatus, D. 6 | 25, A. #5, L. 1. 33, L. tr. 8. Olive, with small green spots, blotches along the 

sides: vertical fins spotted: a yellow ocellus at top of last half of caudal fin. Bombay. 
9. Gobius Masoni, D. 6 | req, A. 4, L. 1. 28, L. tr. 10. Gray with black fins, and blue spots on the 

body. Bombay. 
10. Gobius cyanosmos, D. 6 | 25, A. 10, L. 1. 28-30, L. tr. 8. Olive, many scales with blue spots, a blue 

mark on shoulder. Seas of India to the Malay Archipelago. 
11. Gobius eriniger, D. 6 | 10, L. 1. 26-32, L. tr. 12-13. No scales before the first dorsal fin. Olivaceous 

with black blotches and spots. Hast coast of Africa, seas of India to the Malay Archipelago and beyond. 
12. Gobius puntang, D. 6 | 35, A. 10, L. 1. 28-29, L. tr. 8-9. Olive with rusty spots, fin rays yellow, 

spotted and barred with purplish-red. Andamans to the Malay Archipelago. 
13. Gobius Bleekeri, D. 6 | 4, A. 2, L. 1. 32, L. tr. 11. With cloudy dark markings, upper half of first . 

dorsal dusky, a large bluish spot from first to fourth spine. Madras. , 
14. Gobius zonalternans, D. 6 | +, A. 2, L. 1. 27, L. tr. 6. A blue spot on opercle, body with angular 

bands. Madras. 
15. Gobius biocellatus, D. 6 | 4, A. §, L. 1. 28-30, L. tr. 7-8. Some large blotches along the sides, a black 

ocellus with a white edging in hind portion of first dorsal fin, dorsal fins white spotted. Seas of India to the 
Malay Archipelago. : 

16. Gobius Madraspatensis, D. 6 | 3, A.2, L. 1, 28-29, L. tr. 7. Irregular vertical brown bands: vertical 
fins spotted. Madras. 

17. Gobius Neilli, D. 6 | +, A. 9, L. 1. 28, L. tr. 7. Ochreous, upper two-thirds of body blotched and 
with dark marks: upper portion of first dorsal white, some of the fins barred. Madras. 

18. Gobius melanosticta, D.6 | 315, A. 9, L.1. 24, L. tr. 7. Light brown, scales of body with dark marks : 
vertical fins spotted. Madras. 

* By L. tr. is signified the number of horizontal rows of scales existing between the commeacement of the base of the second 
dorsal and that of the anal fins, 
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B. No lateral recurved canines in the lower jaw: dorsal spines flexible. 

19. Gobius cristatus, D. 6 | 14, A. 14, L. 1. 50-60, L. tr. 11-12. Scales cycloid. A light ocellus at base of 
pectoral fin: body spotted and blotched: caudal spotted in its upper half. Bombay. 

20. Gobius tentacularis, D. 6 | py, A. 2s, L. 1. 60, L. tr. 10. An orbital tentacle. Scales ctenoid. Dull 
green with reddish spots: vertical fins spotted. Seas of India to the Malay Archipelago. 

21. Gobius acutipinnis, D. 6 | raz, A. ay, L. 1. 25-28, L. tr. 6-7. Some blotches along the body, a 
brown band from the eye over the cheeks: dorsal fins longitudinally barred. Seas of India to the Andamans. 

22. Gobius striatus, D. 6 | a5, A. 10, L. 1. 55-60, L. tr. 14. Yellowish, with some blotches along the 
sides: fins barred in spots. Fresh waters of India. 

23. Gobius personatus, D. 6 | a5, A. yy, L. 1.55, L. tr. 14, Light brown, with vermiculated markings. 
Seas of India to the Malay Archipelago. 

24. Gobius Malabaricus, D. 6 | Y5, A. py, LU. 1.50, L. tr. 9. First dorsal with a black crescentic mark. 
Malabar. 

25. Gobius planifrons, D. 6 | 25, A: 10, L. 1. 46, L. tr. 15. Head wide. Olive, fins dark gray, a black 
mark at base of pectoral. Bombay. 

26. Gobius elegans, D. 6 | 5, A. 10, L. 1. 36, L. tr. 9. Blotched and banded. Seas of India to the Malay 
Archipelago. 

27. Gobius ornatus, D. 6 | 25, A. tz, L. 1. 26-28, L. tr. 7. Many oblong brown spots and yellow dots: 
fins dotted with black. Red Sea to the Malay Archipelago. 

28. Gobius gutwm, D. 6 | f5, A. 11. Dark spots clustered into cloud-like blotches: vertical fins spotted. 
Lower portions of Hooghly. : 

29. Gobius albopwnctatus, D. 6 | +, A. 4, L. 1. 35-40, L. tr. 11-12. Brownish, irregularly marbled, head 
and body spotted, some of the spots white. Red Sea, seas of India to Australia. 

30. Gobius giuris, D. 6 | st5, A. sz, L. 1. 30-34, L. tr. 9. Brown, with blotches along the sides: dorsal 
and caudal barred in spots. Fresh waters of India to the Malay Archipelago, China, and beyond. 

31. Gobius senidoliatus, D. 6 | +, A. 8, L. 1. 28, L. tr. 9. Chestnut, with red bands on the head and 
below the first dorsal fin. Red Sea, Andamans. 

32. Gobius magniloquus, D. 6 | 4, A. 9, L. 1. 38, L. tr. 10. Maxilla reaches to below hind edge of eye. 
Brown spotted. Madras. 

33. Gobius planiceps, D. 6 | 4, A. 9, L. 1. 38, L. tr. 10. Maxilla reaches to below first third of eye. Dark 
brown angular bands on the body. Madras. 

34. Gobius sadanundio, D. 6 | $, A. $, L. 1. 28-30, L. tr. 8. Greenish, with large black spots. Estuaries 
of the Ganges to Burma. 

35. Gobius melanosoma, D. 6 | $, A. 10, L. 1. 22, L. tr. 9. Black. Andamans to the Malay Archipelago. 
36. Gobius nunus, D. 5 | 2, A. 9, L. 1. 30, L. tr. 10. Six black belts round the head and body. Hooghly 

and Burma. 

A. Lateral recurved canines present in the lower jaw: dorsal spines flewible. 

1. Gobius Bynoensis, Plate LXI, fig. 3. 

Richardson, Ich. Erebus and Terror, p. 4, pl. 1, f. 1,2; Giinther, Catal. iii, p. 70; Peters, Monats. Akad. 
‘Berlin, 1868, p. 266. 

Gobius stethophthalmus, Bleeker, Nat. Tyd. Ned. Ind. i, p. 249, f. 17, and xv, p. 236. 
Odontogobius Bynoensis, Bleeker, Gobioides (1874), p. 835=Amblygobius Bynoensis, Bleeker, MSS. 

B..v, D. 6 | 3, P. 19, V. 1/5, A. 5455, L. 1. 65, L. tr.* 16. 

Length of head 43 to 5, height of body 5 to 54 in the total length. Hyes—diameter 1/4 to 1/5 of length 
of head, 1 diameter from end of snout, and 1/2 a diameter apart. Head rather higher than broad: snout 
obtuse: cleft of mouth a little oblique, commencing opposite the centre of the eyes, the maxilla reaches to below 
anterior edge or first-third of the orbit. Teeth—two or three rows in either jaw, with an outer row of about 10 
large ones in the premaxillaries: outer row in the lower jaw enlarged, elongated, and sub-horizontal, 
the outer one or two of which on either side are large, obliquely placed, canines. Fins—dorsal spines weak,. 
having filiform terminations, the two dorsals of about equal height, and the bases of the two separated by a very 
short interspace. Pectoral nearly as long as the head. Caudal rounded, its central rays the longest. Scales— 
ctenoid, 16 rows between the bases of the second dorsal and anal: anterior to the dorsal fin they are 
very small, and are continued forwards to opposite the middle of the eyes, whilst there are a few on the upper 
portion of the opercle : those on the free portion of the tail are the largest. Colowrs—greenish, back with from 
eight to ten darkish cross bars. Two longitudinal bands, the superior from the snout through the eye, at first 
black, becoming yellow on the body and ending at the extremity of the soft dorsal: the second from the mouth 
to the pectoral, forming a dark band across the opercles, becoming a black spot at the base of the pectoral, and 
continued as a golden band to the centre of the base of the caudal, which last fin has a dark spot at the upper 
part of its base: anal with a dark margin. 

* By L. tr. is signified in the Gobies the number of rows of scales between the origins of the second dorsal and anal fins. 
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Habitat—Andamans, Malay Archipelago to Australia: the specimen figured (life-size) is from 
the Andamans. 

2. Gobius sexfasciatus, Plate LIX, fig. 4. 

B. v, D. 6 | 11, P. 19, V. 1/5, A. 10, C. 15, Sc. minute. 
Length of head 43, of caudal 43, height of body 6 in the total length. Hyes—diameter 33 in length of 

head, not 1/2 a diameter from end of snout, and 1/6 of a diameter apart. Greatest width of head equals 4/7 of 
its length, and its height equals its length excluding the snout. Anterior profile of head very obtuse. Lower 
jaw the longer: cleft of mouth oblique, the anterior extremity of the mouth commencing opposite the lower 
third of the eye: the maxilla reaches to below the hind edge of the eye. Preopercle without any spine. 
Teeth—in several villiform rows, and an outer enlarged one in either jaw, those in the mandibles being the smaller 
and confined to about 16 at its anterior extremity, the outer of which is recurved. %ims—dorsal spines weak 
and filiform, the third being about as long as the body is high. Anterior dorsal rays not half so long as the 
spines, its last rays the longest. Pectoral as long as the head excluding the snout. Ventral not adherent to 
the abdomen, it does not reach the vent. Anal commencing below the second dorsal ray, and is similar to that 
fin. Caudal wedge-shaped. Scales—minute over body, becoming somewhat larger towards the tail. Colowrs— 
grayish-brown, with six bands descending from the back towards the middle of the sides: opercle covered with 
a large dull blotch. Fins grayish, stained darker at their edges. Upper half of caudal yellow, and barred with 
light brown spots. A black mark between the two first dorsal spines, about the centre of their height. 

Habitat.—The specimen figured (life-size) was captured at Madras in June, 1867. 

3. Gobius brevirostris, Plate LXIII, fig. 5. 

Giinther, Catal. iii, p. 41. 

B. y, D: 6 | seq, P. 17) V. 1/5, A. 10, ©. 13, L. 1. 44, Ltr. 14. 
Length of head 44, of caudal 54, height of body 6 in the total length. Hyes—1/5 of length of head, 

1 diameter from end of snout and apart. Upper profile of head parabolic. Width of head equals its height, 
and its length behind the middle of the orbit. Lower jaw slightly the longer. Mouth oblique, its cleft 
commencing opposite the lower edge of the eye, the maxilla extends to below the anterior third of the orbit. 
No tentacles or barbels on the scaleless head. 'eeth—in several villiform bands with an outer enlarged row: a 
recurved canine at either extremity of the enlarged row in the lower jaw. Fins—dorsal spines flexible, the 
second or longest equals the length of the postorbital portion of the head. Caudal wedge-shaped. Pectoral as 
long as the head without the snout. Ventral extends half way to anus: caudal rounded. Scales—ctenoid, 
increasing in size posteriorly: a few rows on the head in old specimens, none in small ones: about 
25 rows before base of dorsal fins: 13 rows between the second dorsal and anal fins. Colowrs—olivaceous, with a 
blotched irregular band running from the mouth to the centre of the base of the caudal fin: a narrow brown 
band from the eye to above the opercle, terminating above the axilla in a large light blue ocellus. Two small 
bluish spots on the opercle at its upper margin, another at the upper edge of the base of the caudal. Dorsal 
fins with a violet coloured basal half. Anal white, having a violet band along its centre, lightish blue 
superiorly and white externally. Caudal with blackish margins. 

Habitat.—Kurrachee, where the specimen figured (life-size) was obtained, to China. 

4. Gobius griseus, Plate LXIII, fig. 3. 

B. v, D. 6 | 35, P. 17, V. 1/5, A. 10, C. 14, L. 1. 42, L. tr. 14, 
Length of head 43, of caudal 51, height of body 43 in the total length. Hyes—upper margin near the 

dorsal profile: diameter 44 in length of head, 1 diameter from end of snout, and 1/4 of a diameter apart. 
Head as wide as high or as its length without the snout. Lower jaw the longer, cleft of mouth rather oblique, 
the maxilla reaches to below the first-third of the eye. Numerous rows of warts on the cheeks and opercles, 
which are but little apparent in the young. No barbels. ‘eeth—in several very fine villiform rows in both 
jaws, the outer row in the premaxillaries much enlarged, especially near the symphysis: the outer eight or ten 
in the front of the lower jaw are still larger, and the external on either side is a large recurved canine. Fins— 
spines of first dorsal ending in filamentous prolongations, and being rather higher than the body, its 
base ends close to the commencement of the second dorsal, the last ray of which reaches the base of the caudal. 
Pectoral as long as the head: ventral. reaches half way to the anal. Caudal wedge-shaped, the central rays 
being the longest. Seales—ctenoid and angular, largest in the posterior portion of the body, very 
small (20 or 30 rows) anterior to the dorsal fin, they extend as far as to the eyes: 14 rows between the bases of 
the second dorsal and anal fins. A few very fine ones on the upper part of the opercles: the scales do not show 
the sudden increase im size from under the commencement of the second dorsal fin as seen in G. brevirostris. 
Colowrs—olivaceous, with bands and many well marked deep brown or black spots. Pectoral fin and 
contiguous portions of the body finely dotted with small chestnut spots. Base of first dorsal yellowish with 
three or four horizontal brown bands and usually a dark mark near its posterior extremity: second dorsal 
yellowish with a dark outer edge. Ventral, anal, and caudal with dark outer edges. 5 
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Due to an error, one of the smaller specimens was given to the artist to fioure, it does not show the 
dorsal spines so elongate, whilst the scales extend forward anteriorly to only midway between the base of the 
dorsal and posterior edge of the eye, and a series of specimens conclusively shows that the scaled space 
increases anteriorly with age. 

Huabitat.—Madras, in the backwaters, up to 3} inches in length. It dies when placed in fresh water. 

5. Gobius polynema, Plate LXI, fig. 8. 

Cheeturichthys polynema, Bleeker, Japan, p. 44, f. 4. 
Gobius polynema, Giinther, Catal. iii, p. 46. 
Paracheturichthys polynema, Bleeker, Gobioides, 1874, p. 37. 

B. v, D. 6 | 11, P. 21, V. 1/5, A. 10, C. 13, L. 1. 28-30, L. tr. 8. 

Length of head 1/5, of caudal 1/4, height of body 1/6 to 1/8 of the total length. Wyes—diameter 4 to 44 
in the length of head, about 1 diameter from end of snout, and 2/3 of a diameter apart. Head rather flat 
superiorly, as broad as high and equalling its length excluding the snout. Snout moderately rounded, cleft of 
mouth oblique, commencing opposite the lower edge of the eye, jaws of equal length anteriorly: the maxilla 
reaches to below the first third of the orbit. Barbels—several small ones below the lower jaw, and nearer its 
posterior than its anterior extremity. eeth—villiform, the outer row the largest, a small recurved canine tooth 
on each side of the enlarged row in the lower jaw. ins—the first dorsal about half as high as the body below 
it, lower than the second which equals the height of the body: pectoral as long as the head: ventrals reach 
two-thirds of the distance to the base of the anal: caudal pointed. Scales—ctenoid, they extend forwards to the 
snout and on to the sides of the head: about 19 rows before dorsal fin, eight rows between the bases of the 
second dorsal and anal fins. Colowrs—purplish-black, fins blackish : a black ocellus edged with white or yellow 
on the upper portion of the base of the caudal fin. 

Habitat.—Seas of India to China and Japan: the specimen figured (life-size) is from Madras. 

6. Gobius macrostoma. 

Gobiopsis macrostomus, Steind, Sitz. Wien, Acad. 1860, xi, p. 291, t. i, f. 6. 
Gobius macrostoma, Giinther, Catal. iii, p. 548. 

B. v, D. 6/11, A. 10, L. 1. 33. 

Length of head from 33 to 3%, height of body 73 in the total length. Byes—diameter 62 in 
length of head, 1 to 13 diameters apart. Head depressed, broader than high. Cleft of mouth extending to 
behind the posterior margin of the orbit. eeth—an outer enlarged row: canines present. Scales—cycloid 
anteriorly, ctenoid posteriorly. #ims—spines of first dorsal flexible with filamentous terminations, but not so 
high as the body, soft dorsal higher than the spinous, or than the body, the two dorsal fins at a short distance 
apart. Pectorals 5¢ in the total length. Caudal rounded. Colowrs—vertical fins with dark streaks. 

Habitat—Bombay. 

7. Gobius viridipunctatus, Plate LXI, fig. 4, LXIII, fig. 4 (abnormal), and LIX, fig. 5 (male.) 

Gobius nuna mottah, Russell, Fish. Vizag. i, p. 41, pl. 52. 
Gobius viridipunctatus, Cuvy. and Val. xii, p. 62; Jerdon, M. J. L. and Sc. 1851, p. 143; Ginther, 

Catal. iti, p. 24; Day, Fish. Malabar, p. 110. 
Gobius venenatus, Cuv. and Val. xii, p. 85; Giinther, Catal. iii, p. 38. 
Bichu gende, Tam. “ Scorpion goby.” 

B. v, D. 6 | 35, P. 20, V. 1/5, A. 2, C. 15, L. 1. 34-38, L. tr. 9. 

Length of head 43 to 43, of caudal 54, height of body 42 to 54 in the total length. Hyes—diameter 1/4 
of length of head, rather above 1 diameter from end of snout, and 1/3 of a diameter apart. Head as broad as 
high, and equalling the length of the head behind the middle of the eyes. Cheeks swollen, having many rows 
of warts, and also pitted in large specimens: a large open pore in interorbital space. Lower jaw the longer, 
cleft of mouth oblique, commencing anteriorly opposite the lower edge of the eye: the maxilla reaching to below 
middle of orbit. 'eeth—in both jaws villiform, with an external enlarged row in the premaxillaries, and two or 
four canines; in the lower jaw there are from 12 to 16 enlarged teeth, the outer of which is a recurved canine, 
likewise there are from two to four canine-like teeth in the internal row above the symphysis, and ‘some of the 
internal row laterally are conical. Fins—dorsal spines moderately flexible and with short filamentous endings, 
its height 2/3 that of the body: the second dorsal and anal vary considerably, as seen in plates 61, fig. 4, and 
59, f. 5, which show the two extremes, the last ray may reach only 2/3 of the way to the caudal, or even be 
lengthened to beyond the commencement of that fin. Pectoral as long as the head without the snout. Caudal 
rounded. Scales—ctenoid, smallest anteriorly, about 32 rows existing between the dorsal fin and hind edge of 
the orbit, a few on the upper portion of the opercle. Colours—olive, with a series of four or five large badly 
defined blotches along the sides : many scales with a light centre, which in life is of an emerald green colour ; 
dorsals dark at their bases, usually having light edges with a dark basal band. Ventral, anal, and caudal gray, 
the last with a light upper edge. 
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Plate 61, fig. 4 (life-size from Bombay) is G. venenatus, Cuv. and Val.: plate 59, f. 5, is G. viridi- 
punctatus, C. V. from Madras: plate 63, fig. 4, is a curious abnormal form showing a deficiency of 
two anal rays. 

Habitat.—Sind, through the seas of India, it is most common at Bombay and Madras, up to at least 
5 inches in length. . 

8. Gobius ocellatus, Plate LXI, fig. 7. 

Day, Proc. Zool. Soc. 1873, p. 107. 
Biv, D6: | 355 Bs 20 l/oy Ae Colon 1 sot trys: 

Length of head 44 to 43, of caudal 5 to 6, height of body 6 to 7 in the total length. Hyes—somewhat 
superior, diameter 5 to 6 in the length of head, 1} diameters from end of snout, and 1 apart. Head slightly 
broader than high, its greatest width being equal to the length of its postorbital portion, the summit 
of which is somewhat flat and snake-shaped. No occipital crest, nor warts on the head: a pair of short barbels 
under the symphysis of the lower jaw. Cleft of mouth somewhat oblique, commencing opposite the middle of the 
eye: the lower jaw a little the longer: the posterior extremity of the maxilla extends to beneath the anterior 
margin of the orbit. Teeth—several rows in both jaws, an enlarged outer one in the mandibles, the external of 
which on either side is a moderately or small recurved canine : outer row in premaxillaries likewise enlarged, and 
a lateral canine in large specimens. J’ins—the two dorsals not widely separated, the distance of the first dorsal 
from the orbit equals the distance from the snout to the base of the pectoral fin, its second spine is elongated in 
some specimens, being nearly as long as the head, last dorsal ray divided to its base. Pectoral rays silk-like, second 
dorsal and anal of about equal development and highest posteriorly : caudal wedge-shaped: ventral reaches half 
way to the vent. Scales—ctenoid on the body, cycloid on the head, they are much smaller anterior to the dorsal 
fin than posterior to it: they cover the cheeks and opercles, and on the top of the head as far as the snout: are 
in rather irregular rows, eight being between the origin of the second dorsal and anal fins, where they are 
angular: about 28 rows before the dorsal fin. Colowrs—olive, a dark green spot above the upper margin of the 
opercle, about six indistinct blotches along the sides: dorsal and caudal fins stained with dark, and having some 
indistinct spots or bars:* a yellow ocellus, with a black centre, at the top of the caudal fin in its last half: anal 
whitish, basal half covered with fine black dots: ventrals yellow. 

Habitat.—Bombay and Sind, to 6 inches in length. The specimen figured (life-size) is from Bombay. 

9. Gobius Masoni, Plate LXI, fig. 6. 
Day, Proc. Zool. Soc. 1873, p. 107. 

B. vu, D. 6 | rota, P. 19, V. 1/5, A. 2, C. 12, L. 1. 28, L. tr. 10. 

Length of head 43, of caudal 5 to 53, height of body 5 in the total length. Hyes—somewhat superior, 
diameter 53 to 6 in the length of head, 14 diameters from end of snout, and 1 to 1} apart. Profile of head bluntly 
rounded, its greatest width equalling its length excluding the snout, its height a little more: cleft of mouth 
oblique, commencing opposite lower edge of eye: lower jaw anterior, the posterior extremity of the maxilla 
extends to below the middle of the orbit. Numerous rows of fine wart-like glands along the opercles, nape, and 
mandibles. eeth—in villiform rows in both jaws, there is an external enlarged row in the upper jaw, with two 
large canines: from 12 to 15 also enlarged in front of the lower jaw, on either side of the outer row is a very 
large recurved canine. Fins—first dorsal low, its spines filiform, and the longest about half the height of the 
body below it: the second dorsal rays increase in length posteriorly: pectoral destitute of silk-like rays: caudal 
wedge-shaped. Scales—ctenoid, before the first dorsal fin there are 25 rows, anterior to which they are rounded 
and smaller than those in the remainder of the body, where they are angular: none on the cheeks, a few along 
the upper margin of the opercles, superiorly they do not extend so far forwards as to above the posterior margin 
of the orbit: 10 rows between the origin of the second dorsal and anal fins. Air-vessel—large. Colowrs—olive, 
with numerous brilliant blue spots on the nape and behind the {pectoral fin : some blackish ones along the sides. 
Dorsal, anal, ventral, and caudal black: pectoral yellow, margined with-black. 

Habitat—Bombay, to 4 inches in length. 

10. Gobius cyanogmos, Plate LXI, fig. 5. 

Bleeker, Blen. en Gob. p. 25; Giinther, Catal. iii, p. 39. 
Gobius setosus, Jerdon, M. J. L. and Se. 1851, p. 143 (not Cuy. and Val.). 
Acentrogobius cyanogmos, Bleeker, MSS. 

B. v, D. 6 | 5, P. 18, V. 1/5, A. 10, C. 11, L. 1. 28-30, L. tr. 8. 

F Length of head 45, of caudal 53, height of body 61 in the total length. Hyes—somewhat superior, 
diameter 1/5 to 1/6 of length of head, 14 diameters from end of snout, and 1/2 a diameter apart. Greatest 
width of head 2/3 of length, height equals its length without the snout. Cheeks swollen. No warts on cheeks, 
no crest on nape, nor tentacles above the orbit. The orifice of a canal behind posterior-inferior angle of eye. 
Mouth anterior, oblique, commencing opposite the lower edge of the eye, jaws of equal length, the mavxilla 

* Specimens from Sind are more barred than are those from Bombay. 
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extends posteriorly to below the anterior third of the orbit. Darbels—below the symphysis of the mandible 
are a short pair. eeth—in villiform rows in both jaws, with an outer enlarged one in both, the anterior 10 in 
the premaxillaries being large and canine-like, the outer 10 or 12 in the lower jaw are also enlarged, but not to 
the same size as in the upper jaw, the external one on either side is a recurved canine. Jins—dorsal spines, 
especially the second and third, fiiform and prolonged far beyond the membrane : rays increase in length to the 
last which reaches to the base of the caudal fin, and is as high as the body, it is divided to its base. Pectoral as 
long as the head excluding the snout. Anal similar to soft dorsal. Caudal wedge-shaped or rather rounded. 
Scales—small, rounded, and cycloid anteriorly : about 20 rows existing anterior to the dorsal fin, none on the 
head ; those on the remainder of the body are angular and feebly ctenoid, eight rows between the second dorsal 
and anal fins. Colows—olive, many of the scales with light bluish spots, a deep blue spot on the shoulder, 
second dorsal and anal dark, each with a reddish outer edge: ventral and last two-thirds of caudal gray. 

A beautifully finished coloured drawing of this species* exists amongst Sir W. Hlhot’s collection, and 
was named by Jerdon as above. 

Habitat.—Seas of India to the Malay Archipelago, the specimen figured (life-size) is from Madras. 

11. Gobius criniger, Plate LXII, fig. 2. 

? Gobius nebulosus, Forsk. p. 24; Bl. Schn. p. 72; Cuv. and Val. xii, p. 84. 
Gobius criniger, Cuv. and Val. xii, p. 82; Cantor, Catal. p. 184; Bleeker, Banka, p. 453; Richards. Erebus 

and Terror, p. ii, pl. i, figs. 3 and 4; Giinther, Catal. iii, p. 29; Day, Fish. Malabar, p. 111. 
Gobius brevifilis,s Cuv. and Val. xii, p. 90; Day, Proc. Zool. Soc. 1867, p. 940. 
Gobius Kreftii, Sted. Verh. z. b. Ges. Wien, 1867, p. 326. 
Gobius canmus, Giinth. and Playfair, Fish. Zanz. p. 71, pl. ix, f 1 (aot Cuv. and Val.). 

B. v, D. 6 | 10, P. 19, V. 1/5, A..10, C. 18, L. 1. 26-32, L. tr. 12-13. 

Length of head 4, of caudal 53, height of body 43 in the total length. Byes—diameter 3} to 4 in the 
length of head, 1 diameter from end of snout, and 1/2 a diameter apart. Snout obtuse: jaws of about the same 
leneth anteriorly. Cleft of mouth oblique, commencing anteriorly opposite the middle of the eyes, the depth of 
its cleft equalling the width of its gape: the maxilla reaches to below front edge or first third of the eye. 
Greatest width of head equals its height, or its length excluding the snout. Several rows of fine warts across 
the cheeks, opercles, upper surface of head, and nape of neck: an open pore between the eyes. Teeth—in 
several villiform rows in both jaws, an outer enlarged row in anterior portion of the lower jaw, the outer of 
which is a small recurved canine: an anterior enlarged row in premaxillaries. Fins—the two dorsals with a 
narrow interspace between their bases, and of about the same height or 1/6 of the total length, the second and 
third spines often with filamentous terminations: last dorsal ray divided to its base. Pectoral as long as the 
head excluding the snout, and of similar length to the ventral. Caudal rounded. Scales—ctenoid, none on the 
head nor in front of base of first dorsal fin. Colowrs—pale ochreous: head, body, dorsal, and caudal fins 
irregularly spotted and blotched with black: caudal and anal with dark edges. 

This is “ Gobius »’ Jerdon, M. J. L. and Se. 1851, p. 143. 
Habitat—East coast of Africa, seas of India to the Malay Archipelago and beyond. The specimen 

figured (life-size) is from Madras, where it is common all the year round in the sea and backwaters. 

12. Gobius puntang, Plate LXII, fig. 1. 

Bleeker, Nat. Tyds. Ned. Ind. iii, p. 692 (? ii, p. 486) : Gimther, Catal. ii, p. 19. 
Gobius puntangoides, Bleeker, Ceram, iti, p. 242. 
Gobius Andamanensis, Day, Proc. Zool. Soc. 1870, p. 691. 

B. v, D. 6 | 2, P.17, V. 1/5, A. 10, C. 11, L. 1. 28-29, L. tr. 8-9. 
Length of head 42 to 53, of caudal 31, height of body 42 to 52 in the total length. Hyes—diameter 1/4 

of length of head, 1} diameters from end of snout, and 1/2 a diameter apart. Jaws of the same length 
anteriorly. Upper profile of head rounded, a considerable rise from the snout to the forehead. Greatest width 
of head two-thirds and its height three-fourths of its length. Cleft of mouth very slightly oblique, the maxilla 
reaches to below the middle of the orbit: two open pores between the orbits. T'eeth—in several villiform rows, 
the outer row in the premaxillaries rather enlarged, as is also the external row in the lower jaw which ends 
laterally in a small canine. Fins—dorsal spines flexible, with filamentous terminations, the first three 

* Tam unable to find any record that Gobiws caninus, C.V. has been taken in India unless it’ is this species. The | 
type has L. 1. 33, L. tr. 8, and 18 rows of scales anterior to the dorsal fin, which are not much smaller than those on the body. 
Width of head 3/4 its height. Glands on head, but no scales, It appears to have been found in the Malay Archipelago and beyond, but 

it is by no means improbable that it frequents the seas of India. 
G. grandinosus, Val. Voy. Bonito, Poiss. p. 177, pl. 5, f. 4, is very similar, it has D. 6 | 11, A. 10, L. 1. 30, L. tr. 9. Head 43, 

caudal and body each 54 in the total length. Hyes—diameter 1/4 of head, 13 diameters from end of snout, and 1/4 apart. Width of 
head equals its height. Lines of warts on scaleless cheeks. Teeth—one or two recurved but not very large canines on either side of 
lower jaw. Scales—25 rows of small ones between dorsal and occiput, a few on upper edge of opercle. 

+ Bleeker, “Fishes of Madagascar,” p. 77, observes “ Gobius auchenotenia, Bleeker=Gobius brevifilis, C.V. ge 
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the longest and much more than the second, the hind rays of which equal the height of the body and reach the 
base of the caudal: anal similar to second dorsal. Pectoral as long as the head and half longer than 
the ventral. Caudal pointed, its central rays being the longest. Scales—ctenoid, extending as far forwards as 
the orbits, also on the cheeks and opercles. Eleven rows anterior to the dorsal fin: nine between the origins of 
the second dorsal and anal fins. Colowrs—olive, spotted all over with rusty, fin-rays yellow, barred and dotted 
with purplish red. Anal with a yellow margin and sometimes with transverse purplish-red streaks. 

Habitat Andamans to the Malay Archipelago: it appears to prefer brackish water. The specimen 
‘figured (life-size) is from the Andamans. Genus Acentrogobius, Bleeker, MSS. 

13. Gobius Bleekeri, Plate LXII, fig. 5. 

Day, Proc. Zool. Soc. 1868, p. 195. 

Be vs DS 6a) 5 ea 1G Ved Sale Sa Omgili SOs litre pele 

Length of head 1/5, of caudal 1/6, height of body 1/5 of the total length. Byes —directed upwards and 
slightly outwards, closely approximating superiorly, diameter 3$ in length of head, 3/4 of a diameter 
from end of snout. Height of head equal to its length excluding the snout. Lower jaw the longer, cleft of 
mouth oblique, commencing opposite the middle of the eyes, the maxilla reaches to beneath the anterior half 
of the orbit. eeth—in villiform rows haying an external enlarged row in either jaw, with the outer on 
either side in the mandibles being a recurved conical canine. %ims—dorsal spines slender, with filamentous 
prolongations, and higher than the second dorsal. Pectoral 1/4 longer than the head, the ventral does not reach 
the origin of the anal: anal and second dorsal similar: caudal wedge-shaped. Scales—ctenoid, extending as 
far forwards as the posterior margin of the orbit, none on the cheeks or base of pectoral, sixteen rows anterior 
to the dorsal fin which are rather smaller than those on the remainder of the body. Eleven rows 
between the bases of the second dorsal and anal. Colowrs—olivaceous, clouded with darker blotches and 
irregular spots, very fine black spots on the scales: first dorsal dusky in its upper half, with a large bluish spot 
extending from the first to the fourth spine, and a light mark along its base from thence to the end of the fin, 
the spines orange: second dorsal studded with black points most numerous towards its base, its first 
half minutely edged with white, and some blue spots on its posterior half: anal covered with minute black 
points: pectoral orange, with a blue ocellus on the upper half of its base, its lowest ray deep blue: ventral 
blackish. Caudal nearly black, having from three to four rows of bluish-white spots between each ray. 

Habitat.—Madras, to 2+ inches long. Genus Acentrogobius, Bleeker, MSS. 

14. Gobius zonalternans. 
Bry, D. 6 |, P-17, VW. 1/5, A. +, C. 13; li. 1. 27, tu. tr. 6: 

Length of head 42, of caudal 44, height of body 62 in the total length. Hyes—diameter 3} in length of 
head, 1/2 a diameter from end of snout, and 1/6 of a diameter apart. Greatest width of head equals half its 
length, and its height equals its length excluding the snout. Lower jaw slightly the longer, the maxilla reaches 
to below the first third of the eye. No warts or barbels on the head. Yeeth—in several cardiform rows, 
directed rather inwards, and having an external enlarged row, the outer of which in the lower jaw is a large 
recurved canine. Hins—spines of first dorsal very thin having filamentous terminations, and much higher than 
the body: last dorsal and anal rays long and reach the caudal fin. Pectoral and ventral reach the anal. 
Caudal pointed. Scales—cycloid, very small ones before the first dorsal fin, and not extending to so far as the 
hind edge of the eyes. Colowrs—a large blue spot surrounded with black on the opercle: body with 
brown bands going from the dorsal to the abdominal surface, they are of an angular form, the angle directed 
backwards : a dark band over the free portion of the tail just before the base of the caudal fin, which has a 
black basal band, whilst its outer half is gray. First dorsal with a white band along its base, and a dark 
blotch between the last dorsal spines. Other fins dark gray. 

Habitat Madras: two specimens up to 14 inches, from brackish water (Adyair river). 

15. Gobius biocellatus, Plate LXIII, fig. 8. 

Cuy. and Val. xii, p. 73; Gunther, Catal. ii, p. 20; Day, Proc. Zool. Soc. 1868, p. 154. 
Gobius Celebicus, Cuy. and Val. xii, p. 74; Bleeker, Bant. p. 318. 
Gobius sublitus, Cantor, Catal. p. 181; Giinther, Catal. iii, p. 24. 
Cephalogobius sublitus, Bleeker, Gobioides, p. 32—=Glossogobius sublitus, Bleecker MSS. 

B. vy, D6] + Bo V9) Ve 5, A. 2 C. 15, le 1. 28230) Gy tr. 7-8: 

Length of head 4 to 4¢, of caudal 6, height of body 6 in the total length. Hyes—high up, diameter 1/4 
to 1/5 of length of head, 1 to 1} diameters from end of snout, 1/4 of a diameter apart. Height and breadth of 
head equal, and as long as the head behind the middle of the eyes. Cleft of mouth rather oblique, lower 
jaw the longer: the maxilla reaches to below the middle of the orbit, nearest point from eye to angle 
of preopercle 1/2 longer than the snout. A large open pore in the posterior third of the interorbital space. 
Several rows of fine warts on the cheeks. T'eeth—several cardiform rows in the centre of the upper jaw directed 
inwards, becoming two laterally, the outer one enlarged: a narrow cardiform band in the lower jaw, 
also directed inwards and becoming two rows laterally, irrespective of these is an outer enlarged row and about 
ten enlarged teeth in front of the lower jaw, the external of which is slightly recurved and canine-like in large 

22 
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specimens. Jins—first dorsal spines weak, the fifth slightly the longest, the first as high as the second 
dorsal, the last ray of which is as long as the head. Pectoral as long as the head excluding the snout: ventral 
extends beyond the vent. Scales—ctenoid, 18 to 20 rows between orbit and base of dorsal fin: none on cheeks : 
some on opercle, much smaller than those on the rest of the body, where they are angular. Colowrs—these 
vary, generally grayish-brown, with some large irregular blotches along the sides, and a slight brownish line 
along the centre of each row of scales: under surface of cheeks and jaws lineated with circuitous 
brownish lines. Dorsal fin generally yellowish, with a grayish tinge, and having several irregular whitish lines 
along its lower half, and usually also a black blotch with a white edge between its fifth and sixth spines : 
second dorsal with several rows of irregular white spots: pectoral, ventral, and anal grayish, the last with some 
white dots: caudal dark gray, with some lines of dark spots. 

Habitat.— Coasts of India as high as Sind, and to the Malay Archipelago. Genus Glossogobius, Bleeker 
MSS. 

16. Gobius Madraspatensis, Plate LXII, fig. 3. 

Day, Proc. Zool. Soc. 1868, p. 152. 

B. v, D. 6 | 2, P. 17, V. 1/4, A. 4, C. 13, i. 1. 28-29, Lu. tr. 7. ; 

Length of head 5 to 5}, caudal 5} to 6, height of body 4 to 43 in the total length. Hyes—their upper 
margin near the profile, diameter 1/4 of length of head, 2/3 of a diameter from end of snout, 1/4 of a diameter 
apart. Width of head equals its postorbital length : height of head equals its length without the snout. Some 
rows of warts across the cheeks: two open glands in the interorbital space. Cleft of mouth oblique, commencing 
opposite the upper third of the eye, the lower jaw the longer, the maxilla extending to beneath the anterior 
margin of the orbit. Teeth—villiform in both jaws, with an outer enlarged row in the upper, and about 
14 enlarged ones anteriorly in the lower jaw, ending in a large external recurved canine. ’ims—dorsal spines 
flexible, the first with a filamentous termination, the fin ending near the commencement of the second dorsal which 
is rather the highest. Pectoral as long as the head, and of equal length to the ventrals. Anal commences below 
second or third dorsal ray. Caudal rounded. Scales—ctenoid, they extend forwards to nearly as far as the 
posterior margin of the orbit, and are smaller on the nape than on the remainder of the body: none on the 
head, about 12 rows anterior to the base of the dorsal fin: seven rows between the origin of the second dorsal 
and anal. Colowrs—olivaceous, with irregular, ill defined brownish blotches and dots. From five to eight very 
narrow vertical black lines pass from the back to the abdomen, commencing opposite the base of the ventrals 
and terminating about the middle of the anal. Fins grayish, first dorsal with two rows of black blotches, and 
sometimes a black blotch covering one-third of the membrane between the fifth and sixth spines, which may 
be continued to the end of the fin: second dorsal irregularly blotched and dotted. Pectoral and anal unspotted. 
Ventrals tipped with black. Caudal minutely dotted in rows. 

Habitat.—Madras backwaters, up to about 3 inches in length. Genus Acentrogobius, Bleeker MSS. 

17. Gobius Neilli, Plate LXII, fig. 4. 

Day, Proc. Zool. Soc. 1868, p. 152. 

18s Wy ID SG II) 5 LEB ale We ABS ANS) Ob Tay Aby e ASh Ib, w5e, 7/ 

Length of head 2/7, of caudal 1/5, height of body 1/4 of the total length. Hyes—directed upwards and 
slightly outwards, diameter 2/7 of length of head, 1 diameter from end of snout, and less than 1/6 of a diameter 
apart. Head as broad as high, equalling its length behind the middle of the eye. Cheeks swollen. No warts 
or barbels but an open pore in front of the interorbital space and another at the posterior inferior angle of the 
eye: cleft of mouth very oblique, commencing opposite the upper third of the eye: the posterior extremity of the 
maxilla extends to beneath the anterior third of the orbit. Teeth—in two or three rows in either jaw, an outer 
raw of enlarged ones anteriorly in the upper, and a much larger outer series of twelve or fourteen in the lower 
jaw, the external of which on either side is a large recurved canine. /ins—first dorsal spines flexible and 
prolonged, the termination of the second in the adult being filamentous. Pectoral as long as the head: ventrals 
reach the anal: caudal somewhat pointed. Scales—in regular rows, ctenoid, anteriorly they extend (in about 
12 rows, the first eight of which are small), three-fourths of the distance from the first dorsal to the orbits: seven 
rows between the bases of the second dorsal and anal: none on the head, gill-opening extending inferiorly to 
rather below the base of the pectoral fin. Colowrs—superiorly ochreous, becoming dirty white on the abdomen, 
cheeks, head, and upper two-thirds of the body bemg blotched over with various sized rusty brown dots of 
irregular shape, forming oblique bands on the head. Pectoral and ventrals unspotted. First dorsal with a 
black mark between its first and fifth spine to about half the height of the fin, above this it is yellow, the ends 
of the spine black, last two spines brown spotted. Second dorsal brown externally, with a longitudinal yellow 
and black band dividing it from the lower three-fourths of the fin which is spotted with light brown: caudal 
barred with eight or nine chestnut spots. 

Habitat.—Madras, up to 3} inches in length. Genus Acentrogobius, Bleeker MSS. 

18. Gobius melanosticta, Plate LXIII, fig. 2. 
B: vy, D. 6 | 25, P: 17) V. 1/5, A. 9,(C. 18, Li. 1; 24) th. te 7, 
Length of head 5 to 51, of caudal 44, height of body 41 in the total length. Hyes—diameter 1/3 of 

length of head, 1/2 diameter from end of snout, and 1/3 apart. Greatest width of head equals its height, or its 
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length excluding the snout. Upper jaw slightly the longer: cleft of mouth oblique, commencing opposite the 

lower edge of the eye: the maxilla reaches to below the last third or middle of the eye. No barbels. Scales 

cover opercles. eeth—in villiform rows with an outer enlarged series, the outer tooth of the enlarged row in 

the lower jaw a small recurved canine. Fins—first dorsal spines with filamentous terminations, the fin rather 

higher than the second, the last rays of which latter equals the height of the body. Pectoral as long as the 

head: ventral reaches half way to the vent. Caudal rounded. Scales—scarcely ctenoid, about 9 rows between 

the dorsal fin and the hind edge of the eyes. Colowrs—light brown, most of the scales on the body with a dark 

spot or vertical mark ; a dark blotch on the opercles, and another below the eye. Dorsal and caudal fins with 
numerous dark spots forming bars. Pectoral with a dark mark at its base. 

Habitat. Backwaters of Madras, up to 2 inches in length. 

B. No lateral recurved canine in the lower jaw: dorsal spines flexible. 

19. Gobius cristatus, Plate LXII, fig. 8. 

Euctenogobius cristatus, Day, Proc. Zool. Soc. 1873, p. 109. 

B. v, D. 6/14, P. 21, V. 1/5, A. 14, C. 13, L. 1. 50-60, L. tr. 11-12. 

Length of head 53, of caudal 3 to 4, height of body 6 in the total length. Hyes—rather superior, with 
a very narrow and concave interorbital space, diameter 1/4 of length of head, 1 diameter from end of snout. 
Greatest width of head equals its length behind the middle of the eyes, whilst its height is a little more. Cleft 
of mouth oblique, lower jaw the longer, the maxilla reaches to below the middle of the orbit, the width of the 
gape of the mouth is 1/4 less than the length of its cleft. Several rows of fine warts across the cheeks. Barbels 
absent, no tentacle at the orbit. A low black-stained crest extends from the nape to the base of the first dorsal 
fin. Teeth—ina single row in the upper jaw, in above two in the lower, the outer of which is directed somewhat 
outwards. No canines. Inferior pharyngeal bones in close juxtaposition along the median line, the two have 
a T-shape, and a single row of teeth. %ims—all the spines in the first dorsal flexible and elongated beyond the 
membrane : last rays of second dorsal the longest in the fin, the two fins are close together at their bases. Anal 
similar to second dorsal: caudal pointed and elongated. Ventral reaches the vent. Scales—cycloid, in 
irregular rows and very small anterior to the second dorsal fin: about 18 rows anterior to the dorsal fin. 
Colowrs—olivaceous: one or two black spots on the posterior-superior angle of the eye: a light ocellus having 
a brown edge at the base of the pectoral fin: body blotched and spotted: some black bars on upper half of 
dorsal, and a badly defined violet ocellus edged with yellow on its last ray : caudal spotted in its upper half. 

The Madras specimens differ somewhat in having a light edge to the anal fin, ventral dark gray, and no 
ocellus on the dorsal, whilst the caudal fin is longer: it has a dark spot under the eye. Doubtless this species 
is very similar to G. tentacularis, and although it wants the tentacle on the eye, it has a black spot at the same 
place. Genus Oxyuwrichthys, Bleeker MSS. 

Habitat—Madras and Bombay, where in the month of March they were breeding. 

20. Gobius tentacularis, Plate LXTV, fig. 4. 

Cuy. and Val. xii, p. 128; Bleeker, Java, ii, p. 434; Gunther, Catal. iii, p. 48. 
Gobius macrurus, Bleeker, Blenn. en Gob. p. 35. 
Oxyurichthys tentacularis, Bleeker, En. Spec. p. 120. 

B. v, D. 6 | +5, P. 20, V. 1/5, A. 2;, C. 15, L. 1. 60, L. tr. 10. 

Length of head 52 to 64, of caudal 33, height of body 7 to 8 (93) in the total length. Hyes—high up and 
close together, diameter 33 in length of head, 1 diameter from end of snout. Width of head equals its length 
behind the middle of the eye: its height equals its length excluding the snout. Snout somewhat obtuse and 
rounded, cleft of mouth oblique, commencing opposite the lower edge of the orbit, lower jaw the longer, the 
maxilla reaches to below last third of eye. A simple tentacle above the posterior third of the eye, and about 2/3 
of the length of the orbit. Teeth—in a single row of rather pointed ones in the premaxillaries : in two or three 
rows in the lower jaw without any canines. Fins—dorsal spines flexible, extending far beyond the membrane 
and equal to the height of the body, second dorsal about equally high, the distance between the bases of the two 
fins is not so much as one diameter of the eye. Pectoral as long as the head, and 1/4 longer than the ventral. 
Anal commences below origin of second dorsal: caudal acutely pointed. Scales—ctenoid in the posterior part 
of the body, they extend forward nearly to the eyes, none on the crest going from the base of the first dorsal 
fin or on the head, there are about 20 rows anterior to the dorsal fin. They are very much smaller anterior to 
the second dorsal fin, and on the breast and chest before the anal fin. An anal papilla. Colowrs—dull green, 
with some reddish spots. First dorsal with four to six narrow bands of horizontal spots, and six or eight along 
the second dorsal. Caudal gray, with some spots on its upper half. Anal gray, with a narrow white band at 
its base. 

Halhitot.—Seas of India to the Malay Archipelago. The specimen figured (life-size) is from the 
Andamans. 

21. Gobius acutipinnis, Plate LXI, fig. 2. 

Cuy. and Val. xii, p. 80; Giinther, Catal. iti, p. 44; Day, Fish. Malabar, p. 112. 
Gobius setosus, Cuy. and Val, xii, p. 81. 
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Mang-moo-goo-da-lah-dah, Andam. 

B. v, D. 6 | sot, P. 19, V. 1/5, A. a5, C. 19, L. 1. 25-28, L. tr. 6-7. 

Length of head from 5 to 6, of pectoral 43 to 5, of caudal 3 to 33, height of body 5 to 6, of first dorsal 
3 to 4, of second dorsal 5 to 54 in the total length. Hyes—diameter 3} to 3} in length of head, 1 diameter from 
end of snout, and 1/6 of a diameter apart. Snout obtuse and rounded: cleft of mouth oblique, its anterior 
extremity commencing opposite the lower edge of the eye, the width of gape equalling leneth of cleft. The 
maxilla reaches to beneath the anterior edge of the eye. Greatest width of head equals its leneth behind the 
middle of the eye, whilst its height equals its length excluding the snout. A narrow row of warts across the 
cheeks, a large opening of mucous canals opposite the posterior inferior angle of the orbit. ’eeth—vyilliform in 
two or three rows in the upper and seyeral in the lower jaw, the outer of which is very slightly enlarged : 
no canines.* ins—spines of first dorsal weak, with filamentous terminations: last dorsal ray divided 
at its base. Caudal lanceolate. Scales—angular, ctenoid, none on the head or in front of the base of the 
first dorsal fin. Colowrs—grayish-brown superiorly, becoming dull white beneath: four or five (sometimes 
more) dull blotches almost forming bands pass from the back down the sides: a dark mark at the base of the 
caudal fin. A brown band goes from the corner of the eye down the cheeks to behind the angle of the mouth. 
Four lines of spots or bands along both dorsal fins: some obscure brownish bands sometimes present on the 
caudal, especially on-its central rays; the fins generally dark gray with a light outer edge. Pectoral, ventral, 
and anal stained of a slate colour. 

Habitat.—Seas of India to the Andaman islands, is very common up to 35 inches in length. The 
specimen figured (life-size) is from Madras. Genus Acentrogobius, Bleeker MSS. 

22. Gobius striatus, Plate LXII, fig. 6. 

Huctenogobius striatus, Day, Proc. Zool. Soc. 1868, p. 272.c. fig. 
Coondallum, Tam.: Mahturi, Naolli (young), Ooriah. 

B. v, D. 6 | 35, P. 15, V. 1/5, A. 10, C. 15, L. 1. 56-60, L. tr. 14, Vert. 11/16. 

Length of head 4 to 4+, of caudal 5 to 5%, height of body 5} to 62 in the total length. Hyes—not 
prominent, directed upwards and outwards, diameter 1/6 to 1/7 of length of head, 2 to 2+ diameters from end of 
snout, and 1/2 a diameter apart. Body elongated: sides compressed. Snout elongated, cheeks inflated: head 
4/7 as broad as long, height equals 1/2 of length: no tentacles. Jaws of equal length, or the lower slightly the 
longer. Cleft of mouth nearly horizontal, the maxilla reaches to nearly below front edge of the eye. Teeth— 
in one row in the upper and in two or three rows in the centre of the lower jaw, becoming one or two laterally, as 
a rule no canines, but present in one specimen; also on the inferior pharyngeal bones which are of an elongated 
triangular shape, having a median longitudinal suture. /ims—first dorsal spines weak, not filamentous, and 
3/4 the height. of the body : second dorsal rays of about equal height: last dorsal ray divided to its root, it only 
reaches 1/2 way to the base of the caudal: caudal slightly rounded. Scales—ctenoid, those anterior to the dorsal 
fin smaller than the rest on the body : none on the cheeks and head: 30 rows between occiput and dorsal fin : 
14 rows between the origin of the second dorsal and anal fins. Colowrs—generally light fulvous, with a bluish 
tinge along the sides, becoming dirty-white beneath: some irregular bands pass from the back towards the 
middle of the body, also some thin black lines proceed upwards on the abdomen opposite to the anal fin: 
cheeks glossed with silver: pectoral, ventral and anal whitish-yellow : both dorsals diaphanous, with five or six 
rows of brown dots: caudal with eight or nine vertical rows of spots in its upper half or two-thirds. 

Dr. Bleeker, who has been good enough to go through my plates of Gobies, suggests that this species of 
Genus Awaous, is very closely allied to, if not identical with, Gobius stamineus. Val. Voy. Bonite, Poissons, p. 179, 
pl. 5, £. 5, from the Sandwich islands. ; 

A very good coloured figure exists amongst Sir W. Elliot’s drawings marked “ Kul Oolavoo,Tam. Fresh 
water, Gobius Russellii, Russell, pl. 53.” 

Habitat—F¥resh and backwaters of Madras and Canara. 

23. Gobius personatus, Plate LXIUII, fig. 6. 

Gobiws melanocephalus, Bleeker, Blen. en Gob. p. 33. 
Gobius personatus, Bleeker, 1. c. p. 34, and Nat. Tyds. Ned. Ind. 1851, f. 4. 
tobius grammepomus, Bleeker, 1. c. p. 34; Giimther, Catal. ii, pp. 64, 554. 
Gobius littuwratus, (Heck.) Steind. Sitz. Wien Acad. 1861, p. 289, f. 4, 5. 
Gobius Stoliczkw, Day, Proc. Zool. Soc. 1870, p. 692. 

B. vy, D. 6 | 35, P. 16, V. 1/5, A. #5, C. 12, L. 1. 55, L. tr. 14. 

Length of head 3% to 4, of caudal 5 to 53, height of body 53 to 6} in the total length. Hyes—diameter 
1/6 of length of head, 2 diameters from end of snout, and nearly 1 diameter apart. Greatest width of head 
equals its length behind the middle of the eyes, its height equals half its length. No warts or tentacles on the 
head. Cleft of mouth slightly oblique, commencing opposite the lower edge of the eye, upper jaw a little the 
longer: the maxilla reaches to below the front edge of the eye. 'eeth—in several fixed rows in the upper jaw, 

* In one specimen there is a small canine internally on either side of the symphysis of the lower jaw. 
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the outer of which is the longer: in many villiform rows in the lower jaw, the outer of which are fine, rather 
elongated and slightly horizontal. F'ims—dorsal spines weak, with filamentous terminations as high as the body 
and equalling the last rays of the dorsal fin, which are the longest and extend to the base of the caudal fin. 
Pectoral 3/4 of length of head, and 1/4 longer than the ventral. Caudal cut nearly square. Scales—ctenoid, 
those anterior to the dorsal fin in about 22 rows of rounded ones, which are much smaller than those on the 
body, and extend forwards as far as the eye, some exist on the upper portion of the opercles: those on the body 
angular. Colowrs—of a light brown, a little darkest along the back and upper surface of the head, a black spot 
at posterior superior angle of opercle, the head and upper two-thirds of the body with numerous yermiculated 
black lines and spots, the dorsal fin with three or four rows of spots forming bars, and sometimes a dark mark 
in its outer half from the fifth spine to the end of the fin, Anal with a white outer edge. Caudal with five or 
six angular bars or irregularly placed spots. ; 

Habitat—Seas of India to the Malay Archipelago, apparently preferring brackish waters, as estuaries 
and backwaters, due to which cause its colours appear subject to considerable variation. The specimen figured 
(life-size) is from the Andamans. Genus Awaous, Bleecker MSS. 

24. Gobius Malabaricus. 

Day, Proc. Zool. Soc. 1865, p. 27, and Fishes of Malabar, p. 111, pl. vii, f. 2. 

B. v, D. 6 | #5, P. 18, V. 1/5, A. 35, C. 18, L. 1. 50, L. tr. 9. 

Length of head 1/5, of caudal 1/4, height of body 1/5 of the total length. Hyes—diameter 1/6 of leneth 
of head, 1 diameter from end of snout, 1/2 a diameter apart. Height of head 2/3 of its length, snout obtuse : 
cleft of mouth oblique, the lower jaw the longer, the maxilla extends backwards to beneath the anterior third 
of the orbit. Teeth—an external enlarged row in either jaw, no canines. #ins—dorsal spines weak, 
not filiform, not quite so long as the second dorsal, the last rays of which reach the base of the caudal, which 
last is rounded with the middle rays rather the longest. Scales—ctenoid, angular, nine rows between the 
origin of the second dorsal and anal fins, none on the head. Colowrs—light brown, with irregular dusky bands 
on the back and sides,a dark band descends from the eye, and some brown blotches about the head. 
A deep black crescentic mark on the first dorsal fin, commencing between the second and third spines and 
continued to the last, above this is a white curved band bordered with black. Second dorsal, anal, and caudal 
brownish, barred with several rows of darker spots. 

Gobius neglectus, Jerdon, M. J. L. and Sc. 1849, p. 148, may be this species, or Gobius striatus, p. 292. 
Neither Gobius Malabaricus or G. striatus, so far as I have observed, ever attain to nearly eight inches in length 
as G. neglectus is said to, irrespective of which Jerdon considered striatus as G. Russellii, C.V. (See p. 295.) 

Habitat Backwaters in Madras, also in some of the rivers of Malabar, to about 4 inches in length. 

29. Gobius planifrons, Plate LXIII, fic. 9. 

Day, Proc. Zool. Soc. 1873, p. 108. 

B. v, D. 6 | +5, P. 19, V. 1/5, A. 10, C. 13, L. 1. 46, L. tr. 15. 

Length of head 43, of caudal 55, height of body 53 in the total length. Hyes—very high up, diameter 
1/6 of length of head, 1 diameter from end of snout, and 13 apart. Greatest width of head equals its length 
excluding the snout, and its height equals half its length. Upper surface of head flat. Cleft of mouth 
horizontal, with the jaws anteriorly of about the same length; width of the gape equals about half the length of 
the head, the maxilla reaches to two diameters of the orbit behind its posterior edge. Fine tentacles near the 
nostrils, and rows of warty glands along the scaleless head. Teeth—in numerous villiform rows, the 
outer of which are a little enlarged: no canines. F'ins—first dorsal low, about half as high as the body beneath 
it: the second higher. Pectoral as long as the head without the snout: ventral reaches half way to the anal : 
caudal rounded. Anal papilla rather large. Scales—-those on the body finely ctenoid, about 18 rows 
before the dorsal fin: the rows on the body very irregular, anteriorly they reach to half way between the first 
dorsal and the hind edge of the eye. Colowrs—olive, fins very dark gray, second dorsal spotted: a black 
blotch at the base of the pectoral. 

Habitat.— Bombay, where the specimen figured (life-size) was obtained. 

26. Gobius elegans. 
(Kuhl and v. Hass.) Cuy. and Val. xii, p. 58; Bleeker, Nat. Tyds. Ned. Ind. 1851, i, f. 10; Cantor, 

Catal. p. 179; Gunther, Catal. iii, p. 18. 

B. v, D. 6 | 35, P. 18, V. 1/5, A. 2, C. 18, L. 1. 36, L. tr. 9. 

Length of head 1/5, height of body 1/6 of the total length. Snout obtuse. Teeth—small and of equal size. 
Fins—first dorsal rather lower than the second, which equals that of the body. Caudal rounded. Colowrs— 
buff, with a tinge of olive, minutely dotted with brown: the upper half of the sides with three or four 
indistinct lines, each formed by a series of very short brown streaks, beneath which are a series of indistinct brown 
spots: a blackish spot at the posterior margin of the orbit: a second at the upper part of the root of the 
pectoral fin, and a third at the lower part of the root, spreading on to the gillmembrane. Near the lower part 
of the root of the pectoral is a faint trace of a fourth brown spot. The membranes of the fins are of a very pale 
bluish-green, minutely clouded with brown: those of the dorsals, particularly the second, with three 
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or four indistinct series of blackish spots, and a few similar on the caudal membrane. The rays of the anterior 
dorsal have two or three series of brown spots. Iris pale greenish-silvery, minutely dotted with brown, 
(Cantor. ) 

Habitat.—Bombay to the Malay Archipelago, it appears to be a small marine or estuary species. 

27. Gobius ornatus, Plate LXIII, fig. 1. 

Gobius ornatus, Ritpp. Atl. Fische, p. 135, and N. W. Fische, p. 137 ; Giinther, Catal. iii, p. 21; Peters, 
Monats. Akad. Berlin, 1868, p. 263; Day, ieee "Zool. Soc. 1870, p. 691; Kner, Novara Fische, p. 173; Kunz. 
Verh. z. b. Ges. Wien, 1871, p. 473, 

Gobius ventralis, (Ehren.) Cuv. and Val. xii, p. 113. 
Gobius interstinctus, Richards. Erebus and Terror, p. 3, pl. 5, fig. 3-6; Bleeker, Amb. al Ceram. p. 275 
Gobius periophthalmoides, Bleek. Nat. Tyd. Ned. Ind. 1851, i, p. 249, 

B. v, D. 6 | 25, P. 21, V. 1/5, A. 317, C. 18, L. 1. 26-28, L. tr. 7. 

Length of head 4 to 42, of caudal 5, height of body 6 to 7 in the total length. Hyes—diameter 1/3 to 
2/7 of length of head, 1 diameter from end of snout, 1/4 of a diameter apart. Smnout obtuse, convex. 
Head as broad as high, and equalling two-thirds of its length. Jaws of about equal length. Cleft of mouth 
very slightly oblique, the maxilla reaching to below first third of orbit. Teeth—in villiform rows, no canines. 
Fins—frst dorsal somewhat lower than the second or than the body. Pectoral as long as the head: caudal 
rounded. Scales—ctenoid, they extend on to the crown of the head, 13 rows before the base of the 
dorsal fin: seven rows between the bases of the second dorsal and anal fins. Colowrs—green, with numerous 
oblong brown spots, generally in three or four rows, also yellow dots in the centre of some of the scales: all the 
fins, except the ventral, dotted with black. 

Some specimens in the Calcutta Museum were marked Gobius maculatus, Blyth, but I have been unable 
to ascertain if such a name was ever published. Genus Acentrogobius, Bleeker MSS. 

Habitat.—Red Sea to the Malay Archipelago, the specimen figured is from the Andamans. 

28. Gobius gutum, 

Ham. Buch. Fish. Ganges, pp. 50, 366; Cuv. and Val. xii, p. 138. 

D. 6 | +5, P. 18, V. 5/5, A. 11, C. 17. 

Head small, narrower than the body. Hyes—small. Mouth large, the upper jaw the longer. Teeth— 
sharp. J%ims—pectoral and caudal rounded. Scales—ctenoid. Colowrs—greenish, with many black dots 
clustered into irregular spots resembling clouds in form: dorsal and caudal fins spotted. A figure of this 
species 2,3, inches in length exists amongst Hamilton Buchanan’s MSS. drawings at Calcutta. 

Habitat—Lower portion of the Hooghly, to three or four inches in length. 

29. Gobius alho-punctatus, Plate LXIII, fig. 7. 

Cuy. and Val. xii, p. 57; Blyth, Proc. Asiat. Soc. Beng. 1860, p. 111; Giinther, Catal. ii, p. 25; Kner, 
Novara Fische, p. 174; Klunz. Verh. z. b. Ges. Wien, 1871, p. 473. 

? Gobius nebulo-punctatus, Riipp. N. W. Fische, p. 139; Cuv.and Val. xii, p. 58; Klunz. Verh. z. b. Ges. 
Wien, 1871, p. 472. 

Gobius punctillatus, Rupp. Atl. Fische, p. 138, and N. W. Fische, p. 138. 
? Gobwus fuscus, Riipp. Atl. Fische, p. 137. 
Gobius Padangensis, Bleeker, Blenn. en Gob. p. 249. 
Gobius breviceps, Blyth, Proc. Asiat. Soc. Beng. 1858, p. 271. 

B. v, D. 6 | 3, P. 21, V. 1/5, A. 2, C. 13, L. 1. 35-40, L. tr. 11-12. 
Length of head 4{ to 4%, of caudal 43, height of body 5} in the total length. Hyes—diameter 2/9 to 

1/5 of length of head, 12 diameters from end of snout, and 3/4 of a diameter apart. Greatest width 
of head equals its length excluding the snout, whilst its height equals its length behind the eye. Cleft of mouth 
slightly oblique, the maxilla reaching to below the first third of the eye. eeth—in villiform rows in both jaws, 
the outer row of which is slightly enlarged. No canines. No glands, warts, or barbels on the head. Fins— 
first dorsal lower than, or of equal height to, the second, the anterior rays of which equal the height 
of the body. Pectoral as long as the head excluding the snout. Ventral does not quite reach the anus. 
Caudal rounded. Scales—those on the nape rounded, cycloid, and in about 20 rows anterior to the dorsal fin, 
those on the rest of the body feebly ctenoid, and in 11 or 12 rows between the bases of the second 
dorsal and anal fins. An anal papilla. Colowrs—brownish, irregularly marbled: sides of head and body 
studded with white spots: dorsal and caudal grayish, dotted with black, forming three rows on the first and 
second dorsal fins: the other fins unspotted. In some instances the dorsal, caudal, and pectoral are blackish, 
with a row of white dots. 

Habitat.—Red Sea, Andamans, Mauritius, Feejee islands, and Port Essington. The specimen figured 
(life-size) is from Port Blair. 

30. Gobius giuris, Plate LX VII, fig. 1. 

Gobius korah mottah, Russell, Fish. Vizag. i, p. 40, pl. 50. 
Gobius kok, Russell, Cap: ‘Al, pl. 51. 
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Gobius bullee kokah, Russell, 1. c. p. 42, pl. 53. 
Gobius giuris, Ham. Buch. Fish. Ganges, pp. 51, 366, pl. 33, fig. 15; Cuy. and Val. xii, p. 72; Bleeker, 

Blenn. en Gob. p. 24; Giinther, Catal. iti, p. 21; Peters, Monats. Akad. Berlin, 1868, p. 263, and Reise nach 
Mosambique, p. 20; Day, Fish. Malabar, p. 109; Kner, Novara Fische, p. 173. 

Gobius kurpah, Sykes, Tr. Zool. Soc. ii, p. 352, pl. 61, f. 1. 
Gobius kokius, Cuv. and Val. xii, p. 68; Jacq. Atl. t. xiv, f.3; Jerdon, M. J. L. and Sc. 1848, p. 148; 

Bleeker, Verh. Bat. Gen. xxii, 24, 3; Cantor, Catal. p. 180. 
Gobius catebus, Cuv. and Val. xii, p. 76; Jerdon, M. J. L. and Se. 1851, p. 143. 
Gobius kora, Cuv. and Val. xii, p. 77. 
Gobius platycephalus, Peters. Monats. Akad. Berlin, 1852, p. 681, and Reise nach Mosambique, t. iii, f. 2. 
Gobius spectabilis, Ginther, Catal. i, p. 45. 
Wartee-poolah, Pooan, and Kurdan, Mal.; Nullatan, Oolooway, Tam.; Tsikideondoa and Issakee doondoo, 

Tel.; Gulah, Ooriah ; Nga-tha-boh, Burmese ; Poo-dah, Andam.; Ab-bro-ny, Canarese ; Goo-loo-wah, and Boul-la, 
Punj.; Gooloo, Sind. and N. W. Prov. ; 

B. iv, D. 6 | <5, P. 20, V. 1/5, A. sts, C. 17, L. 1. 30-34, L. tr. 8-9, Vert. 11/16. 

Length of head 31 to 4, of caudal 4 to 53, height of body 5 to 6} in the total length. Hyes—diameter 
1/6 to 1/8 of length of head, 2 to 2} diameters from end of snout, and 1/3 to 3/4 of a diameter apart. 
Interorbital space slightly concave, with an open gland. Greatest width of head* equals from 1/2 to 3/5 of the 
length of the head, whilst its height equals about 1/2 its length. Lower jaw the longer, the maxilla extends to 
below the anterior edge of the orbit. Zeeth—in villiform rows, with an outer enlarged row in the upper jaw, 
laterally in two rows of which the inner is sometimes the larger : in the lower jaw a large row anteriorly, laterally 
two rows. Fins—these are subject to very great variations as to the length of the spines and rays, as might be 
anticipated in a fish which is so extensively used for stocking ponds, and as far as I have seen the variety 

_ G. giuris, or G. spectabilis, is that in which they are most lengthened. I have a specimen from Calcutta in 
which the caudal fin is 1/4 of the total length, and another from Assam in which it is 42, as shown 
in Ham. Buch. In some the spines of the first dorsal are a little higher than the body, in others a little lower : 
the posterior rays of the second dorsal reach to the caudal, in others not above 1/2 way to that fin. Caudal 
somewhat pointed or rounded. Scales—extend superiorly to nearly as far as the hind edge of the eyes, and 
from 25 to 30 rows before the base of the dorsal fin, where they are smaller than those on the body which are 
angular and ctenoid. Colowrs—vary both with the localities and also with the colour of the water, they may 
generally be said to be of a fawn-colour, with cloudy markings on the head, and irregular bands, spots, or 
blotches, on the back and sides of the body. Vertical fins spotted. 

This fish may be divided as follows :— 
Gobius giuris, H. B.=G. catebus, C. V.=G. spectabilis, Gtinther. As a rule there is no distinct black 

blotch on the first dorsal spine, but both the dorsal fins have from six to eight or even more rows of spots: the 
caudal is closely banded in spots, as in G. puntang. This form is most common in the freshwaters of Bengal, 
Assam, and Burma, but it does not exclude either of the two next. ; 

Gobius kora mottah, Russell=G. kora, C. V. In this form, the tail fin is entirely, or almost entirely 
destitute of spots, but instead has dark edges. 

Gobius bullee kokah, Russel=G'. kurpah, Sykes=G. Russellii, C. V.=G. platycephalus, Peters. There are 
usually only three or four rows of spots along the dorsal fins, and a deep black blotch on the first dorsal spine 
anteriorly, which extends on to the interspmous membrane. The caudal has distinct black bands, from four to 
six or eight, but is not so closely barred as in the Bengal variety. 

Gobius koku, RusseU—=G. kokius, C. V. is an entirely marine form, and probably a distinct species. Its 
snout is narrower at its base where it only equals its length. The last rays of the dorsal fin are short. It has 
four or five large blotches along the sides, and intermediate above them usually three more. Its fins are spotted 
in about three or four rows, there is no black blotch on the first dorsal spine : its caudal is spotted in rows. 

This fish is much esteemed by the natives of India as being very light and wholesome, but 
unless elaborately cooked is not relished by Europeans, because of its deficiency in or earthy taste. It is very 
voracious and takes a bait freely. 

Habitat.—East coast of Africa, also in all pieces of fresh water throughout the plains of India, Ceylon, 
Burma, Sind, to the Malay Archipelago and beyond: attaining a foot and a half in length. The variety 
(? species) kokius never exceeds a span, and appears to be entirely confined to the sea and estuaries all alone 
the coasts of India, and also at the Andamans. j 

31. Gobius semidoliatus, Plate LIX, fig. 6 (2). 

Cuy. and Val. xu, p. 67; Gimther, Catal. iii, p. 31; Klunz. Verh. z. b. Ges. Wien, 1871, p. 475. 

B. v, D. 6 | 3, P. 17, V. 1/5, A. 8, C. 18, L. 1. 28, L. tr.9. 

Length of head 4, of caudal 4}, height of body 4} in the total length. Hyes—diameter 31 in length of 

* This is one of the freshwater species of Indian fishes in which but little reliance can be placed upon the “ width of the head.” 
because they frequently die with their mouths distended, as is so often seen in Gudgeons in Europe. All Museum specimens of Gosup= 
should be examined to see whether they have stiffened with their gills distended, as such alters the shape of the head. 
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head, 3/4 of a diameter from end of snout, and 1/2 a diameter apart. Dorsal profile more convex than that of 
the abdomen. Greatest width of head equals its length behind the middle of the eyes, whilst its height is 
slightly more. Lower jaw the longer, cleft of mouth oblique, commencing opposite the upper third of the eye, 
the maxilla reaches to below the middle of the orbit. Neither scales, rows of warts, or barbels on the head. 
Teeth—in villiform rows, the outer of which is enlarged, and the last of the outer row in the lower jaw is 
slightly recurved, but can scarcely be considered a canine.* H'ims—dorsal spines flexible, having filamentous 
terminations, the fin is as high as the body, and 1/3 higher than the second. Pectoral as long as the head. 
Caudal rounded. Scales—strongly ctenoid. Colowrs—chestnut, with three rather wide transverse interorbital 
bands : between the eye and the dorsal fin are three more bands which cross the back, and four or five more 
descend from below the commencement of the second dorsal fin to 1/3 down the sides. Three bands descend 
from the eye, another over the opercle and one in front of the pectoral fin. Both dorsal fins with brown spots. 

Habitat—Red Sea to the Andamans. I obtained two small specimens of this species at the Andamans, 
the one figured is twice life-size. 

32. Gobius magniloquus. 

TB, 5 IB), Gl] hy 1) 7 Wo PB INGO) Oh TS We 1h SEEK Tp yeas IN 
Length of head 43, of caudal 53, height of body 63 in the total length. Hyes—diameter 33 in length 

of head, 1/2 a diameter from end of snout, and 2/3 of a diameter apart. Greatest width of head equals half 
its length: its height equals its length behind the eyes. Snout slightly depressed. Cleft of mouth rather 
oblique, commencing opposite the lower edge of the eye, lower jaw the longer, the maxilla reaches to below the 
hind edge of the eye. eeth—villiform, outer row enlarged, but without canines, two or three posterior canines 
in the middle line above the symphysis of the lower jaw. Fins—dorsal spines with filamentous terminations, 
and 2/3 as high as the body, an interspace of five scales between the bases of the two dorsal fins: last dorsal 
rays two-thirds the height of the body, and reach half way to the base of the caudal. Pectoral as long as the 
head behind the eyes. Caudal wedge-shaped. Scales—ctenoid, extending forwards to opposite the hind edge 
of the eyes, where there exists a large one (as in an Ophiocephalus) and 15 rows between it and the base of the 
first dorsal fin, which are scarcely smaller than those on the body. Opercles scaled. Colowrs—light brown, 
covered with fine black dots and spots on the scales. A dark band from the eye across the opercles. A dark 
spot on upper edge of base of pectoral. Dorsal and caudal spotted in rows. 

Habitat—Madras, to 1$ inches in length. 

33. Gobius planiceps. 

BonveO 6p baalk7, Vidli/o, Alo) Cassi sehluetr lO! 

Length of head 43, of caudal 4%, height of body 43 in the total length. Myes—diameter 3} in length 
of head, 3/4 of a diameter from end of snout, and 13 apart. Head broad and flattened superiorly, its greatest 
width equalling its length behind the middle of the eyes, its height rather less. Cleft of mouth oblique, 
commencing opposite the upper edge of the eye, the maxilla extends to below the middle of the eye. Teeth— 
villiform, with the outer row enlarged, no canines. /'ins—dorsal spines 2/3 the height of the body, a distance 
equal to four scales between the bases of the two dorsal fins: last dorsal ray divided to its base, and nearly as 
high as the body. Caudal rounded. Scales—ctenoid, 19 rows before the first dorsal fin, they suddenly become 
larger below the second dorsal fin, where they are angular. Colowrs—dark brown, every scale on the body with 
a dark purplish band down its centre. A dark spot above the axilla. A black band across the base of the 
pectoral. Caudal with eight angular bars of spots. 

Hahitat.—Madras, up to 13 inches in length. 

384. Gobius sadanundio, Plate LXIII, fig. 10. 

Ham. Buch. Fish. Ganges, pp. 56, 366; Bleeker, Verh. Bat. Gen. xxv, Beng. en Hind. p. 102, t. 2, f. 2; 
Gunther, Catal. iii, 29. 

Oontoo-mossal, Mugh. (Akyab.) 

Bev) D516) | 55-2> LO Ve 2s AN SCs lds dus 282305 aa. tres: 

Length of head 43, of pectoral 4, of caudal 5 to 6, height of body 4% to 5, of first dorsal up to 3, of second 
dorsal and anal each 53 to 6 in the total length. Hyes—diameter from 1/3 to 2/7 of the length of head, 1/4 to 
1/2 a diameter from the end of the snout, and 13 apart. Greatest width of head equals its length excluding 
the snout, and its height is a little more. Mouth almost horizontal, cleft commencing opposite the lower edge 
of the eye: jaws of equal length. The maxilla reaches to below the middle or last third of the orbit. Teeth— 
villiform, without canines, outer row in premaxillaries enlarged. F'%ims—the second and third dorsal spines 
elongated, filamentous: four rows of scales between the two dorsal fins, the bases of which are 1 diameter of 
the orbit apart; about 10 rows anterior to the base of the first dorsal fin. Caudal rounded. Scales—ctenoid, 
eight rows between the origin of the second dorsal and anal fins: they exist on the opercles and are extended 
on the head to between the eyes, on the cheeks they are rudimentary. Colowrs—olive, with very large deep 

__ * Tf this fish attains any size the probability is that a posterior lateral canine will be present in the lower jaw, judging from the 
dentition in specimens of other species of the same size and what exists when they become large. > 
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black, white-edged blotches scattered over the body: first dorsal black, with a white ring on its last three rays : 
second dorsal with two rows of black spots along its base, and a third of white dots along its centre. Ventr&l 
black in the centre, and having orange edges. Anal dark olive, margined with black. Caudal with numerous 
fine black dots. 

Habitat.—Mouths of the Ganges, and along the Chittagong and Burmese coasts, attaining at least 
3 inches in length. 

35. Gobius melanosoma, Plate LXTV, fic. 1, (2). 

Bleeker, Ceram. ii, p. 703; Peters, Monats. Ak. Berlin, 1868, p. 265. 
Gobius gobiodon, Day, Proc. Zool. Soc. 1869, p. 516. 
Paragobiodon melanosoma, Bleeker, Gobioides, 1874, p. 21. 

B. v, D. 6 | 4, P. 21, V. 1/5, A. 10, C. 15, Li. 1. 22-25, L. tr. 8-9. 

Length of head 3 to 33, of caudal 5, height of body 31 in the total length. Hyes—diameter 3% in length 
of head, 1/2 to 2/3 of a diameter from end of snout, and 12 diameters apart. Form of body elevated and 
compressed. Anterior portion of head and jaws covered with warty tubercles and fine hairy barbels. 
Cleft of mouth yery oblique, commencing opposite the middle of the eyes: the maxilla reaching to below the 
front margin of the eyes. Height of head equals its length without the snout. Teeth—villiform, with 
one or two posterior canines above the symphysis of the lower jaw. #ins—first dorsal somewhat higher than 
the second, but not quite half of that of the body, the last dorsal ray reaches rather above half-way to the base 
of the caudal. Pectoral as long as the head excluding the snout: ventral reaches half-way to the anal. 
Caudal rounded. Scales—ctenoid, extending forwards to opposite the middle of the first dorsal fin, eight or 
nine rows between the bases of second dorsal and anal. Colowrs—brownish, the head may be light-coloured : 
dorsal, anal, and caudal very dark, ventrals nearly black having a reddish edge, caudal reddish. 

Habitat.—Andamans and Nicobars to the Malay Archipelago. It appears to be a small species, the one 
figured (from the Andamans) is twice the natural size. 

36. Gobius nunus. 

Ham. Buch. Fish. Ganges, pp. 54, 366 ; @Cuy. aid Val; xi, p. ] 138. » 

B. v, D.G)| +, P. 17, V. 1/5, A. 9, C: 15, 1, 1. 30) In &. 7 
Length of head 43, of caudal 5, height of body 5 in the total length. Hyes—small, in the anterior part 

of the head, 1 diameter from end of snout. Greatest width of head equals its height and half its length. 
Cleft of mouth very oblique, lower jaw the longer, the maxilla reaches to below the hind edge of the eye. 
Teeth—external row in lower jaw enlarged, the outer tooth being rather recurved. Hins—first dorsal spines 
with filamentous prolongations : caudal wedge-shaped. Scales—ctenoid, extended to over head and cheeks, ten 
rows before the dorsal fin. Colowrs—reddish-brown with seven black belts, the first through the eye, the second 
over the opercles, and five more down the body, the last being at the root of the caudal fin, these bands are 
extended on to the vertical fins. 

Habitat.—River Hooghly, also Burma ; the one described is hardly an inch in length, and was captured 
by the late Dr. Stoliczka in a freshwater stream, near Moulmein. 

Genus, 2—Gosropon, Bleeker. 

Gill-openings of moderate width. Body oblong and compressed: head large. Teeth conical and fixed: a 
pair of posterior camines generally present near the symphysis of the lower jaw. Two dorsal fins, the first with six 
spines and united at its base to the second ; ventrals wuited. Scales absent. 

SYNOPSIS OF SPECIES. 

1. Gobiodon quinque-strigatus, D. 6 | z4yq, A. sty. Hyes 1 to 13 diameters from end of snout. Two 
small posterior canines above symphysis of lower jaw. Head with five vertical orange stripes: two or three 
similar bands or rows of blotches on the body. Andamans to the Malay Archipelago. 

2. Gobiodon erythrospilus, D. 6 | zz, A. +. yes less than 1 diameter from end of snout. Two small 
posterior canines above symphysis of lower jaw. Brown, with black fins. Ceylon, Andamans, Nicobars, to the 
Malay Archipelago. 

3. Gobiodon citrinus, D. 6 | Yo, A. 3. Hyes 3/4 of a diameter from end of snout. An inner enlarged row 
of teeth in the lower jaw, and a posterior lateral recurved canine. Four blue black-edged vertical streaks on 
the head and before the base of the pectoral fin: a similar band along the bases of dorsal and anal fins. Red 
Sea, Andamans, and Nicobars. 

1. Gobiodon quinque-strigatus. 

robius quinque-strigatus, Cuv. and Val. xii, p. 134; not Bleeker, Blenn. en Gob. p. 29, and Solor. p. 82. 
Gobiodon quinque-strigatus, Bleeker, Gobioideorum, 1874, p. 17, not Boero, p. 408 ; Gunther, Catal. i, p. 87. 
Gobius and Gobion erythrophaios, Bleeker, Gob. p. 29, and Boero, p. 409 (oa) ; 
Gobius Ceramensis, Bleeker, Ceram. p. 704. 

1D @ || tee 12s OS Wo Wid, AG Rte, Oh Ue: 

Length of head 1/4, of caudal 1/5, height of body 1/3 to 2/7 of the total length. Hyes—diameter 1/4 to 
2Q 
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1/5 of leneth of head, 1 to 13 diameters from end of snout, and 1 apart. Body elevated and strongly compressed. 
Cleft of mouth commences opposite the lower edge of the orbit: the maxilla reaches to below the first third of 
the eye. Head as high as long, its anterior profile parabolic. No tubercles on forehead. eeth—two 
large posterior canines above the symphysis of the lower jaw. Fims—first dorsal only half as high as the 
second, which latter equals the length of the head behind the middle of the eyes. Pectoral as long as the head. 
Ventrals reach 1/3 of the way to the anal. Caudal rounded. Colowrs—head with five vertical orange stripes : 
two irregular bands of the same colour pass along the body, breaking up into blotches, and a row of spots exists 
along the posterior third of the body, sometimes there is a black spot at the tip of the opercle. In my 
specimens, which have been only five or six years in spirit, the colours have almost entirely faded. Those 
described were observed in the recently captured fish. 

Habitat.—Andamans and Nicobars, to 22 inches in length: is also found in the Malay Archipelago. 

2. Gobiodon erythrospilus, 

Gobius quinquestrigatus, Bleeker, Gob. p. 29, and Solor, p. 82 (not C. and V.) 
Gobiodon Ceramensis, Giinther, Catal. iui, p. 88 (not Bleeker). 
Gobiodon erythrospilus, Bleeker, Gobioid. 1874, p. 22. 

1D), @,f) =e 1) Te a, ACO), IB, 
Length of head 4} to 43, of caudal 5, height of body 3 to 3} in the total length. Hyes—diameter 34 in 

length of head, less than 1 diameter from end of snout, and 1/2 to 2/3 of a diameter apart. Head 
compressed, as high as long. Cleft of mouth slightly oblique, the maxilla reaches to below the middle of the 
eyes. No tubercles on forehead. Teeth—two small posterior canines above the symphysis of the lower jaw. 
Hins—in some specimens the first dorsal spine is somewhat produced, otherwise the two dorsal fins are of about 
the same height or half of that of the body. Pectoral as long as the head. Ventral reaches 1/3 of the way to 
the anal. Caudal rounded. Colowrs—body brown, covered with small black spots, fins blackish. Caudal 
sometimes with a white base, or entirely white. 

Habitat.—Ceylon, Andamans, Nicobars, to the Malay Archipelago. 

3. Gobiodon citrinus, Plate LXIV, fig. 2. 

Gobius citrinus, Riipp. N. W. Fische, p. 139, t. xxxii, f. 4. 
Gobius coryphenula, Blyth, P. A. 8. of B., 1858, p. 272 (? Cuv. and Val. xii, p. 131.) 
Gobiodon citrinus, Giinther, Catal. iii, p. 87; Klunz. Verh. z. b. Ges. Wien, 1871, p. 40. 
Pseudogobiodon citrinus, Bleeker, Gobioides, 1874, p. 21. 

D. 6 | +5, P. 20, V. 1/5, A. 35, C. 13. 

Length of head 4, of caudal 44, height of body 3 to 34 in the total length. Hyes—diameter 3} in length 
of head, 3/4 of a diameter from end of snout, and also apart. Cleft of mouth slightly oblique, commencing 
anteriorly opposite the lower edge of the eye. ‘eeth—in a single row in the upper jaw: a posterior enlarged 
row in the lower jaw, the external of which is a lateral recurved canine. Iins—dorsals of about the same 
height, and equalling the length of the head excluding the snout, the last rays of the second dorsal and anal 
almost reach the base of the caudal. Pectoral as long as the head. Ventral reaches half way to the anal. 
Caudal rounded. Colowrs—yellow, a blue black-edged horizontal streak goes along the bases of the dorsal and 
anal fins, in some specimens higher than in others: there are four similar vertical bands, two descending from 
the eye, one from the summit of the head to the opercles, and a fourth in front of the pectoral fins. A black 
spot at the posterior extremity of the opercle. 

Habitat.—Red Sea, Andamans, and Nicobars. The specimen figured (life-size) is from the Andamans. 

Genus, 2—Sicypium,* Cwv. and Val. 

Sicyopterus, Gill; Cotylopus, Guich.; Sicydiops and Microsicydiwm, Bleeker. 

Branchtostegals fowr: pseudobranchie, a slit behind the fourth gill: gill-openings of moderate width. 

* Bleecker in his revision of the Gobioides, 1874, has :— 

Srcypunz. Moveable iceth in the gums and lips. 

a. Two rows of teeth in each jaw. 

1. Tridentiger, Gil. Inner row of teeth elongated, curved, the outer having their apices dilated and tricuspidate. 

b. Teeth in the premaxillaries in a crowded row : two rows in the lower jaw, the outer of which is fine and moveable. 

2. Sicydium, Val. Teeth in premaxillaries pointed and curved : in the lower jaw the inner row is conical and very 
unequal. Barbels on the lower jaw. 

3. Sicyopterus, Gill. Inner row of teeth in lower jaw pointed, curved, and wide apart. No barbels on lower jaw. 
a. Sicyopterus, Gill. Teeth in premaxillaries pointed, their apices neither compressed, swollen, nor incised. 
B. Cotylopus, Guich. Teeth in premaxillaries having their apices compressed, dilated, and bilobed. 
y. Sicydiops, Blecker. Teeth in premaxillaries with their apices compressed and dilated. 

4. Microsicydiwm, Bleeker. Teeth in premaxillaries with their apices compressed and obtuse : inner row of teeth in 
the lower jaw small and of equal size. No scales on head or anterior portion of body. 

c. Teeth in a single row in either jaw. Scaleless. 

5. Lentipes, Giinther—Sicyogaster, Gill. Front teeth in premaxillaries tricuspidate, lateral ones simple : all simple 
in the lower jaw. 
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Body sub-cylindrical. Byes of moderate size. Upper jaw rather prominent, cleft of mouth nearly horizontal. 
Teeth in the upper jaw small, in one row, mostly implanted in the gums, and as a rule moveable, their apices may 
be compressed and dilated or bilobed: in the lower jaw they wre im one or two rows, if two the outer is fine and 
moveable. Two dorsal fins, the first with sia flexible spines : the caudal not united to the dorsal or the anal: ventrals 
united, forming a disk, which is more or less adherent to the abdomen. Scales ctenoid, of varying size. 
Air-vessel absent. 

Geographical distribution—This genus has a wide range in fresh and brackish waters, haying been 
captured in the Mauritius, Bourbon, Burma, to the Malay Archipelago and beyond; also in the West Indies. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Sicydiwm fasciatum, D. 6 | 25, A. 11, L. 1. 67, L. tr. 19. Brown, banded, spotted, and with dark fins. 
Burma. 

1. Sicydium fasciatum, Plate LXIV, fig. 7. 

13}, hg 1D), @ |] Bo, 1B, Dy Wo @, JAs aL, ©, 1B}, Te, WS 7, We tere, IG 

Length of head 53, of caudal 53, height of body 53 in the total length. Hyes—diameter 2/9 of 
lencth of head, nearly 13 diameters from end of the snout, and 1 apart. Body subcylindrical: head rather 
flattened superiorly, and broader than high, its breadth being equal to its length without the snout. Cleft of 
mouth horizontal, extending to below the centre of the orbit: lips rather thick: snout overhanging the mouth. 
No barbels. Yeeth—in the upper jaw small, and implanted in the gums in a single row: the inner 
row in the lower jaw large, conical, recurved, some distance apart, there being two canines near the symphysis, 
also a minute row of sharp ones on the lower lip. #ns—dorsal spines rather filiform, and projecting beyond 
the membrane, being 3/4 as high as the body beneath, and 1/3 higher than the second dorsal. Pectorals 
nearly as long as the head: ventrals short, forming a complete disk, and not reaching half-way to the anal fin, 
which latter is beneath the soft dorsal but lower than it. Caudal rounded. Scales—strongly ctenoid, somewhat 
irregularly arranged, they extend forwards nearly as far as the eyes: those anterior to the dorsal fin (about 30 
rows) and also in front of the anal, smaller than the others, and more or less cycloid. None on opercles or 
cheeks. Colowrs—reddish-brown, with about six vertical darker bands on the body wider than the ground 
colour: there are also some dark spots: its under surface is dirty yellowish-brown. Fins nearly black, with a 
light, nearly white, edge. 

This Sicydiwm or Sicyopterus, Gill, is the most westerly species I am aware of on the continent of Asia. 
Habitat.—Burma, to 24 inches in length, the specimen figured is life-size. 

Genus, 3—ApocryprEs,* Cw. and Val. 

Branchiostegals four: pseudobranchie rudimentary: gill-openings of moderate width. Body elongated. 
Teeth conical in a single fixed row in either jaw, with usually a pair of canines in the lower, and above the symphysis 
posterior to the fixed row: sometimes canines in the wpper jaw. The first portion of the dorsal fin containing 
five or sia flexible spines, and either distinct from or continuous with the soft portion, which is similar to the anal. 
Ventrals united, forming a disk, and only attached by their bases. Scales, when present, small, becoming larger 
posteriorly. 

Geographical distribution.—Coasts of India, Burma, Andamans, and through the Malay Archipelago. 
They ascend estuaries and rivers, sometimes even above tidal influence. 

SYNOPSIS OF SPECIES. 

1. Apocryptes serperaster, D. 6 | 27, A. 27, L. 1. 65-70, L. tr. 20. Whitish, with gray vertical bands. 
Seas of India and China. 

2. Apocryptes rictuosus, D. 6 | 24-27, A. 25-29, L. 1. ca. 75. Gray, with ill-defined oblique bands passing 
down from the back: usually a black, yellow-edged ocellus on last dorsal rays. Seas and estuaries of India. 

3. Apocryptes Bleekeri, D. 6 | 22-25, A. 22-23, L. 1. 50-55, L. tr. 18. Gray, with brown spots or blotches 
along the sides. Pectorals dark, with a hght edge. Seas of India to the Malay Archipelago. 

4. Apocryptes batoides, D. 6 | 23, A. 23. Teeth pointed. Head 1/2.as wide as long. Grayish. Monlmein. 
5. Apoeryptes lanceolatus, D. 5 | 31-32, A. 29-30. Greenish superiorly, with numerous brown spots and 

bands, dorsal and caudal spotted and barred. Seas of India to the Malay Archipelago. 
6. Apocryptes dentatus, D. 5 | 32, A. 31. Said to have larger teeth than A. lanceolatus. Coromandel 

coast. 

* Bleeker’s Apocryprini consists of Gobies possessing a single row of teeth in either jaw, those in the mandibles being 
sub-horizontal, with two erect posterior canines above the symphysis. 

I. ApocrypTri— 
1. Apocryptodon, Bleeker. Teeth in premaxillaries partly truncated, partly sharp canines: in the lower jaw 

truncated or bilobed. 
2. Parapocryptes, Bleeker. Teeth subulate and sharp in both jaws, partly canines in premaxillaries. 
8. Apocryptes, Val.—Gobileptes, Swains. Teeth in both jaws, with their apices incised : no canines in the premaxillaries. 
4. Pseudapocryptes, Bleeker. Teeth in both jaws with their apices obtuse, swollen, not incised: no canines in the 

premaxillaries. 
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7. Apocryptes bato, D. 5 | 21-22, A. 23, Teeth notched. Head 2/3 as wide as lone. Light greenish, 
with ill-defined vertical bands. Orissa and lower Bengal, within tidal reach. 

1. Apocryptes serperaster, Plate LXVI, fig. 2. 

Richardson, Ich. China, p. 206; Giinther, Catal. iii, p. 82. 

B. iv, D. 6 | 27, P. 21, V. 1/5, A. 27, C. 13, L. 1. 65-70, L. tr. 20. 

Length of head 64, of caudal 5, height of body 7 in the total length. Hyes—diameter 43 to 5 in length 
of head, 1 to 14 diameters from end of snout, and 1/4 of a diameter apart. Snout obtuse, convex. Lower jaw 
slightly the longer. Cleft of mouth oblique, the maxilla reaching to below the hind edge of the eye. Greatest 
width of head equals its height, and its height its length behind the eye. ‘'eeth—villiform in the 
upper jaw, with an outer enlarged row directed downwards of from four to eight on either side of the 
symphysis of the upper jaw: in a single row in the lower jaw of teeth directed outwards, and a single or a pair 
of large canines internally above the symphysis. Hims—dorsal fins not continuous, the first twice as high as 
the second, its spines weak and having filamentous terminations, the last dorsal ray reaches to beyond the 
commencement of the caudal fin. Pectoral as long as the head excluding the snout. Ventrals not haying a 
posterior attachment to the abdomen and reaching as far as the pectorals extend. Anal commences under the 
vertical from the second ray of the dorsal, which fin it resembles, but is slightly lower. Caudal lanceolate. 
Scales—over body and head, excluding the interorbital space, snout, and jaws, the smallest are between the 
occiput and fourth dorsal spine, and anteriorly to a line drawn from:thence to the base of the anal fin, posterior 
to this they are in regular rows: they are much larger in the hinder portion of the body, there bemg 
only six rows between the last dorsal ray and base of anal fin. Colowrs—of a dull greenish along the upper 
surface of the head and back, becoming dull white on the sides and abdomen: five or six irregular bands pass 
from the back to half-way down the sides. A narrow gray band along the lower third of both dorsals, which 
‘are also dark externally. Caudal gray, with a light yellowish outer edge. Pectoral gray, with its upper and 
five lower rays yellowish white. Anal with a narrow gray band along its centre, its outer edge dark, and its 
last rays nearly black. 

Habitat.—Seas and estuaries of India and China. The specimen figured (life-size) is from Madras, where 
ib is not rare up to five or six inches in length. 

2. Apocryptes rictuosus. 

Cuv. and Val. xu, p. 151; Jerdon, M. J. L. and Sc. 1851, p. 143; Gimther, Catal. iii, p. 82; Day, Fish. 
Malabar, p. 113. 

B. iv, D. 6 | 24-27, P. 20, V. 1/5, A. 25-29, C. 13, L. 1. ca. 75. 

Length of head 7%, of caudal 3, height of body 11 to 13 in the total length. Hyes—diameter 1/6 to 1/7 
of length of head, about 1 diameter from end of snout, and 1/3 of a diameter apart. Greatest width of head 
equals half its length and its height equals its length behind the eyes. Snout rather obtuse, lower jaw a little 
the longer, cleft of mouth deep, extending at least 1 diameter of the eye beyond the hind edge of orbit. Teeth— 
from 20 to 28 pointed ones in either ramus of the lower jaw, the most external of which is recurved: a rather 
large number also of pointed ones in the upper jaw: a pair of small canines, internally, above the symphysis of 
the lower jaw. Hims—-dorsals continuous at their bases, spines of first dorsal with filamentous prolongations, 
but not much higher than the second dorsal: last dorsal ray extends to as far as the base of the caudal. 
Pectoral as long as the head excluding the snout, and of equal length with the ventral. Anal commences on 
the vertical below the second or third dorsal ray. Caudal pointed and very elongate. Scales—in irregular 
rows, very small anterior to the dorsal fin, becoming larger posteriorly. Colowrs—grayish, lighter towards the 
abdomen, with badly defined oblique bands passing downwards and forwards from the base of the dorsal fin half 
way to the abdomen. Ventral whitish. Pectoral, anal, first and second dorsal whitish, externally stained with 
gray, sometimes spotted with brown: usually a black spot surrounded by a yellow ring on the last few dorsal 
rays. ‘The inside of the mouth with black spots. : 

Habitat.—Seas and estuaries of India, attaining 7 inches in length. 

3. Apocryptes Bleekeri, Plate LXIV, fig. 3. 
Apocryptes Madurensis, Day, Proc. Zool. Soc. 1873, p. 109 (not Bleeker, Blenn. en Gob. p. 35; Gunther, 

Catal. iti, p. 84). 

Beis D6" |'22225, Pe 19) Vi 1/58 An228o3 (Ch 1S. Tele 55-0sMetr. 13! 

Length of head 43 to 5, of caudal 5 to 53, height of body 7 to 8 in the total length. Hyes—diameter 
1/5 to 1/6 of length of head, 1 to 14 diameters from end of snout, and 1/2 a diameter apart: interorbital space 
concave. Greatest width of head equals half its length, and its height equals its length behind the eyes. Snout 
somewhat compressed, jaws of about equal length, cleft of mouth nearly horizontal: the maxilla reaches to about 
the length of one or two diameters of the orbit behind the posterior edge of the eye: extent of the gape 1/4 less 
than that of the cleft. Teeth—25 to 30 teeth notched at their extremities in the anterior half of the lower jaw 
on either side: 15 or 20 pointed ones on either side of the premaxillaries extending further backwards than in 
the mandibles, whilst they are not placed so closely together. Hins—first dorsal higher than the second, and 
equal from 2/3 to the height of the body, the membrane of the first dorsal extends to the commencement of the 
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second, which latter fin is higher than the anal. Pectoral as long as the head without the snout: ventral 
reaches nearly half way to the ‘anal. Caudal pointed. Scales—cycloid and arranged in regular rows, largest in 
the posterior portion of the body, they are extended on to the head and cheeks, 15 rows between the origin “of the 
second dorsal and anal fins. Oolowrs—grayish or olive brown, with five light brown spots along the sides, 
usually forming bands over the back: numerous fine dots over the head and body. Pectoral deep olive or 
nearly black, with a white lower edge. First dorsal mostly with a dark mark in its upper fourth between its 
third and fifth spines. Second dorsal and caudal with some rows of fine dots. Ventrals white. 

From the description it appeared to me that this species might be identical with A. gli yphiddodon, Bleeker, 
but Dr. Bleeker observes that the figure has a physiognomy very different from Apoeryptodon gl yphigodon, 
Bleeker. I therefore propose naming it after that learned ichthyologist. 

Variety.—Without scales on the head, an ocellus at end of soft dorsal fin, and last third of anal with a 
gray band along its base. 

Habitat.—Seas of India to the Malay Archipelago, attaining at least 4 inches in length. The one figured 
(life-size) is from Madras. 

4. Apocryptes batoides, Plate LXVI, fig. 3 

Biiv, D6) (23; Be 215 Vi Ws; AS 235 Ch 13: 

Length of head 63, of candal 33, height of body 12 in the total length. Hyes—high up, diameter 63 in 
length of head, 2 diameters from end of snout, and 3/4 of a diameter apart. Greatest width of head equals its 
height or 1/2 its length. Cleft of mouth nearly horizontal: upper jaw slightly the longer: width of the gape 
exceeds that of the cleft: the maxilla reaches to below the front edge of the eye. Teeth—eight to ten pointed 
ones on either side of both jaws, none are notched, whilst all are of a brown colour, two moderately sized 
posterior canines in the lower jaw. Fins—the two dorsals of about the same height, and equal to that of the 
body. Pectoral half as long as the head: ventral reaches half way to the anal. Caudal lanceolate. Scales 
cycloid, large and small ones intermixed, becoming largest posteriorly, they are extended on to the head. 
Colowrs—grayish along the back, becoming whitish below : fins without marks. 

This species reminds one of A. bato, which however has notched teeth, WISER A. batoides has sharp 
ones, or Parapocryptes, Bleeker. 

Habitat—Moulmein, where the example, 10 inches long, was obtained. 

5. Apocryptes lanceolatus, Plate LXIV, fig. 5. 

Hleotris lanceolata, Bl. Schn. p. 67, t. 15. 
Gobius changua, Ham. Buch. Fish. Ganges, pp. 41, 365, pl. 5, f. 10. 
Apocryptes changua, Cuy. and Val. xu, p. 145; Bleeker, Blenn. en Gob. pp. 5, 36. 
Scartelaos calliwrus, Swains. Fishes, ti, p. 280. - 
Apocryptes lanceolatus, Cantor, Catal. p. 187; Jerdon, M. J. L. and Se. 1851, p. 143; Giimther, Catal. iii, 

p. 80; Kner, Novara Fische, p. 180. 
Pseudapocryptes lanceolatus, Bleeker, Gobioides, 1874, p. 40. 
Nullah ramah, Tel. 

B. iv, D: 5 | 31-32; P. 21, V. 1/5, A. 29-30, C. 11. 

Length of head 7 to 74, of caudal 42 to 64, height of body 7 to 9 in the total length. Hyes—diameter 
1/6 to 1/7 of length of head, 1+ diameters from the end of snout, and 1 apart. Greatest width of head equals 
half or more than half of its length, and its height 3/5 of its length. Jaws of nearly equal length anteriorly, the 
maxilla reaches to beneath the middle or hind edge of the orbit. Teeth—of moderate size in the upper jaw, with 
blunt free extremities as if cut off, or else slightly swollen; those in the lower jaw horizontal, occasionally the 
outer one is slightly recurved and a little enlarged : a pair of posterior canines above the symphysis. /ins—the 
membrane of the first dorsal fin scarcely reaches to the base of the second dorsal, the two fins of about the same 
height and equal to half that of the body. Pectoral two-thirds as long as the head: ventral reaches about 1/3 
of the way to the anal. Caudal lanceolate. Scales—minute, becoming most distinct in the posterior portion of 
the body. Colowrs—dull greenish superiorly, with numerous fine brown spots and usually many dark bands 
descend from the back towards the abdomen: dorsals with several rows of fine spots: caudal barred in a few or 
many rows as observed in Gobius giwris, and this seems the form figured amongst Sir W. Elhot’s drawimgs of 
Fishes of India named by Jerdon Apoeryptes dentatus ? 

Habitat—Seas of India to the Malay Archipelago ; attaining at least 8 inches in length. The specimen 
figured (life-size) is from Calcutta. 

6. Apocryptes dentatus. 

Cuy. and Val. xii, p. 148; Jerdon, M. J. L. and Se. 1851, p. 143; Gimther, Catal. in, p. 81. 

B. iv, D. 5/32, A. 31, Vert. 12/15. 

Length of head 1/8, of caudal 2/9, height of body 1/14 of the total length. Hyes—diameter 1/6 of 
length of head, rather more than 1 dhemmetien from end of snout, and 1/2 a diameter apart. Snout rounded : 
jaws of equal length anteriorly, the cleft of the mouth horizontal and extending to behind the posterior margin 
of the orbit. eeth—20 in each jaw, the central ten the largest, a pair of canines near the symphysis. Fins— 
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dorsal low, the first connected by its membrane to the base of the second. Caudal lanceolate. Scales—very 
small. Colowrs—olive or brownish, palest below : caudal reddish dotted with brown. 

This fish appears from the description (as yet I have not seen the type) to be identical with A. lanceolatus. 
It is said to be remarkable by the largeness of its teeth and the smallness of its eyes; this last character 
bringing it nearly to the genus Amblyopus. However its eyes are stated as 1/6 of the length of the head, and 
A. lanceolatus is said to have them of exactly the same size. As regards the size of its teeth these vary 
exceedingly in different specimens. 

Habitat.— Coromandel coast of India. 

%. <Apocryptes bato, Plate LXTIV, fig. 6. 

Gobius bato, Ham. Buch. Fish. Ganges, pp. 40, 365, pl. 37, f. 10. 
Apocryptes bato, Cuv. and Val. xii, p. 143, pl. 369; Bleeker, Beng, en Hind. p. 103, and Gobioides, 1874, 

p. 89; Gimther, Catal. i, p. $2. 
Rutta, Ooriah. 

B. iv, D. 5 | 21-22, P. 28, V. 1/5, A. 28, C. 13. 

Length of head 6 to 6%, of caudal 42, height of body 7 in the total length. Hyes—rather high up, 
diameter 53 to 6 in the length of head, 1 to 13 diameters from end of snout, and | apart. Interorbital space 
slightly concave. Greatest width of head equals its height or 2/3 of its length: snout rounded. Upper jaw 
slightly the longer: cleft of mouth nearly horizontal; the gape slightly exceeds the extent of the cleft: the 
maxilla reaches to below the first third or centre of the eye. 'eeth—about 24 on either side of both jaws, all 
of which are notched at their extremities, those in the mandible horizontal: two moderately sized posterior 
canines in the lower jaw. /ins—dorsal and anal fins of about the same height, and equal to 2/3 of that of 
the body. Pectoral half as long as the head, ventral reaches half way to the anal. Caudal lanceolate, most 
expanded in examples from Orissa. Scales—cycloid, large and small ones intermixed, becoming largest 
posteriorly, and extended on to the head.  Colowrs—greenish-white, with about twelve ill-defined narrow bands, 
descending from the back towards the abdomen: scales with brown points: fins white, but also with minute 
dots: a dark band at the base of the pectoral. 

Habitat.—Orissa and Lower Bengal within tidal reach, attaining 6; inches length. The specimen 
figured (life-size) is from Calcutta. 

Genus, 4—APOCRYPTICHTHYS. 

Branchiostegals five. Ctill-openings rather small. Body elongated. Teeth in a single fixed row im either 
jaw, those in the premaaillaries curved, pointed, elongated, and with a long canine on either side of the symphysis : 
those in the lower jaw sub-horizontal, rather swollen at their free extremities, and no posterior canines. Two separate 
dorsal fins, the first with six flewible spines, the second elongated and similar to the anal. Ventrals wnited, forming a 
disk and only connected to the body by their bases. Caudal lanceolate. Scales cycloid, absent from the head, 
becoming largest posteriorly. 

The fish for which this Genus is proposed is rather peculiar in possessing or being deficient in characters 
appertaining to the Apocryptina and Amblyopina. 

It can hardly be an Apocryptes as it has no posterior canines above the symphysis of the lower jaw, 
whilst the teeth in its premaxillaries are very elongate: its eyes are not prominent, and are larger than in the 
Amblyopina ; its dorsal fins hkewise are distinct. 

SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Apocryptichthys Cantoris, D. 6 | 27, A. 26, L. 1. ca. 90, L. tr. 17. Grayish-olive with dark fins. 
Andamans and Madras. : 

1. Apocryptichthys Cantoris, Plate LXII, fic. 7. 

Apocryptes Cantoris, Day, Proc. Zool. Soc. 1870, p. 693. 

B. v, D. 6 | 27, P. 19, V. 1/5, A. 26, C. 17, L. 1. ca. 90, L. tr. 17. 

Length of head 1/4, of caudal 1/5, height of body 1/9 of the total length. Hyes—not prominent, 
diameter 1/6 of length of head, 1 diameter from end of snout, and 2/3 of a diameter apart. Head rather 
depressed, its lower surface flat: greatest width equals its height or 2/5 of its length. Cleft of mouth slightly 
oblique, commencing anteriorly opposite the lower edge of the eye, the maxilla reaches to 1 diameter of the 
orbit behind its posterior edge. An angular pendulous flap of skin from the preorbital falls to over the teeth 
on the side of the upper jaw. No barbels. eeth—fixed, curved, and elongated, about 13 on either side of both 
jaws, the two central ones in the premaxillaries being long pointed canines curving downwards extending far 
beyond the lips; those in the lower jaw sub-horizontaland curved slightly upwards, whilst their extremities are 
rather enlarged, no posterior canines. Wins—first and second dorsals of about the same height: the membrane 
of the first dorsal continued almost to the base of the second. Base of the pectoral not muscular, the fin as 
long as the head behind the eyes: ventrals with a well developed basal membrane, not adherent to abdomen. 
Caudal lanceolate. Scales—cycloid, about 90 rows along the body much smallest anteriorly ; 17 rows between 
bases of second dorsal and anal. None on the head. Gill-opening rather small, before the lower half of the 
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base of the pectoral fin. Colowrs—grayish-olive: first dorsal dark, longitudinally banded: caudal dark with 
some spots in its upper half. 

Habitat— Madras and Andamans. The specimen figured (life-size) is from the latter locality. 

Genus, 5—PrriopHrHatmus,* Bl. Schn. 
Mud-skippers. 

Branchiostegals five: pseudobranchice rudimentary. Giill-openings rather narrow. Body elongated, sub- 
cylindrical anteriorly. Profile from eyes to snout very steep. Hyes placed close together, very prominent, and the 
eyelids well developed. Teeth in both jaws, erect, conical, fixed, and in one or two rows. Two dorsal fins, the first 
with a varying number of flewible spines: base of pectoral muscular: ventrals more or less wnited in their lower 
two-thirds : caudal with its inferior edge obliquely truncated. Air-vessel absent. Scales small or of moderate size, 
cycloud or feebly ctenoid, covering the body and the base of the pectoral fins. 

These fishes, due to the muscular development at the base of the pectoral fins, are able to use them for 
progression as mud-skippers or climbers. I made the following remarks on the P. Schlosseri in the Irrawaddi 
river :—It is most curious to see these little fishes along the side of the Burmese rivers, at a distance they at first 
appear between large tadpoles, stationary, contemplating all passing objects, or else snapping at flies 
or insects: suddenly startled by something, away they go with a hop, skip, and a jump, either mland among 
the trees, or on to the water like a flat stone or a piece of slate sent skimming by a schoolboy. They climb on to 
trees and large pieces of grass, leaves and sticks, holding on by their pectoral fins exactly as if they 
were arms. Now and then they plant these firmly as an organ of support, the same as one places one’s elbows 
on a table, then they raise their heads and take a deliberate survey of surrounding objects. 

They are not very timid, in fact my interpreter captured several by means of quietly creeping up to 
them and knocking them over witha stick. Occasionally, when moored, they crawled up to the boat’s rope, 
and even on to its sides. Some looked light brown with dark bands, others darker, whilst a few were 
of a briliant emerald green, probably due to the position of the body and the reflection of the ight. One 
morning when at anchor I saw close to the side of my boat a snake in the water watching one of these fish, 
which was intently occupied capturing flies: with a stick I saved it from its reptilian foe, but its colours were 
so vivid I could not resist giving it a place in one of my collecting bottles. They are extensively used in 
Burma for live bait, a purpose for which they appear to be well adapted. 

SYNOPSIS OF SPHCIES. 

1. Periophthalmus Koelreuteri, D. 10-15 | 12-13, A. 10-14, L.1. 75. First dorsal fin variously formed, 
being produced or not so. Second dorsal generally banded, and first dorsal mostly with a black intramarginal 
edge. Seas and estuaries of India to the Malay Archipelago and beyond. 

2. Periophthalmus Schlosseri, D. 0-15 | 25, A. 25, L. 1. 55, L, tr. 11-12. Banded, with emerald green 
spots: dorsal blackish, having a scarlet band, edged with blue and tipped with white. Coasts and large rivers of 
India, Burma, Andamans, to the Malay Archipelago and beyond. 

1. Periophthalmus Koelreuteri, Plate LXIV, fig. 8. 

Gobius Koelreuteri, Pall. Spic. viii, p. 8, t. ui, f 1. 
Periophthalmus Koelreuteri, Bl. Schn. p. 65; Cuv. and Val. xii, p. 181; Ripp. N. W. Fische, p. 140; 

Bleeker, Blenn. en Gob. p. 252; Gunther, Catal. ii, p. 97; Kmer, Novara Fische, p. 182; Sted. Ak. Wien, 
1869, p. 945; Klunz. Verh. z. b. Ges. Wien, 1871, p. 485. 

Periophthalmus papilio, Bl. Schn. p. 63, t. xiv; Cuv. and Val. xii, p. 190, plate 353; Bleeker, Gobioides. 
1874, p. 38. 

Periophthalmus argentilineatus, Cuy. and Val. xii, p. 191; Bleeker, Amb. and Ceram. p. 276. 
Periophthalmus kalolo, Less. Voy. Coq. Zool. 11, p. 146. 
Periophthalmus modestus, Cantor, Ann. and Mag. 1842, ix, p. 29; Richards. Ich. China, pp. 208, 509; 

Temm. and Schleg. Fauna Japon. p. 147, pl. 76, f. 2; Bleeker, Japan, vi, p. 82. 
Periophthalmus dipus, Bleeker, Bant. p. 320. 
Periophthalmus fuscatus, Blyth, Journ. Asi. Soc. of Beng. 1859, p. 271, and 1860, p. 111. 
Huchoristopus Koelreuteri, Bleeker, Gobioides, 1874, p. 38. 
Chood-mud-dah, Andam. 

B. v, D. 10-15 | 12-18, P. 15, V. 1/5, A. 11-14, C. 11, L. 1. 75. 

Length of head 4 to 42, of caudal 4%, height of body 7 in the total length. Hyes—elevated, and close 
together, diameter 1/4 of length of head, and 1 diameter from end of snout. Greatest width of head equals its 

* The PERIOPHTHALMINI, Bleeker. 
1. Periophthalmus, Bl. Sch. Teeth in a single row in both jaws, partly canines: in many rows of mainly fine, sharp ones 

in the pharyngeals. 
2. Euchoristopus, Gill. Teeth in a single row in both jaws. No canines: in few rows of mostly conical ones 

in the pharyngeals. 
3. Periophthalmodon, Bleeker. Anterior teeth in premaxillaries in two rows, the outer canines ; in a single row in the 

lower jaw, a portion of which are canines, 
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height, and 12 in its length. Profile from eyes to end of snout very abrupt, cleft of mouth nearly horizontal, 
the maxilla reaching to below the middle of the eye. Skin of the snout forms fleshy flaps. ‘eeth—about 

24 conical, pointed ones in each jaw. In some specimens they laterally decrease in size by degrees, as in one 
from the Andamans of the same length as the specimen figured, which latter, however, has the teeth of unequal 
sizes and distinct curved canines present in both jaws. In a smaller specimen from the latter locality only one 
canine has appeared, this seems due to an opposite tooth in the lower jaw having become lost. When teeth are 

regular, canines are absent, and the greater development of a tooth seems due to the loss of an opposite one. 
Fins—the first dorsal fin is much more elevated in some specimens than im others, being shortest in 
the immature. Ventrals short, connected with one another in their basal two-thirds. Colowrs—head sometimes 
with blue spots. Body olive brown, with white or blue dots: first dorsal bluish with a dark edge, haying a 
white tip and occasionally white spots at its base: second dorsal generally with a black-white-edged longitudinal 
band in its upper half or upper third, whilst its lowest portion has white dots. Pectoral and caudal often with 
brown dots. 

Steindachner, J. c. observes that Periophthalmus Gabonicus and P. erythronemus of Duméril and Guichenot 
are identical with P. Koelreuteri. 

Bleeker considers P. papilio as the type of Genus Periophthalmus (as restricted) possessing canines and 
many fine rows of sharp teeth in the pharyngeals, and P. Koelreuteri as the type of Huchoristopus, having no 
canines, and a few rows of mostly conical ones in the pharyngeals. Gtinther observes “the size of the teeth 
varies considerably in this species, not only according to age, but in specimens of the same size, and from the 
same locality, and even on both sides of the same individual.” (Catal. ui, p. 99.) 

Habitat.—Seas and coasts of India, ascending estuaries and tidal rivers, also found at the Andamans, to 
the Malay Archipelago and beyond. The specimen figured (life-size) is from Sind, and has five enlarged, 
curved, canines in the lower, and four in the upper jaw much larger than the remainder of the teeth. 

Periophthalmus Schlosseri, Plate LXVI, fig. 4. 

Gobius Schlossert, Pall. Spic. viii, p. 3, pl. 1, f. 1-4; Gmel. Linn. i, p. 1201; Lacép. ii, p. 573; Shaw, 
Zool. iv, p. 246. 

Periophthalmus Schlosseri,-Bl. Schn. p. 64; Cuv. and Val. xii, p. 192; Swainson, Fishes, ii, p. 280; 
Bleeker, Blenn. en Gob. p. 39; Cantor, Catal. p. 191; Cuv. Reg. Anim. Ill. Poisson. pl. 81, f. 1; Ginther, 
Catal. ii, p. 100. 

Gobius tredecem-radiatus, septem-radiatus, et novem-radiatus, Ham. Buch. Fish. Ganges, pp. 46, 47, 48, 
366, pl. ii, f. 14. d 

Periophthalmus tredecem-radiatus, septem-radiatus, et novem-radiatus, Cuv. and Val. xii, pp. 189, 196; 
Swainson, Fishes, i, p. 280. 

Periophthalmus Freycineti, Cuv. and Val. xii, p. 197. Quoy and Gaim. Voy. Freyc. Poiss. p. 257; 
Swainson, Fishes, u, p. 280. 

? Periophthalmus Borneensis, Bleeker, Born. i, p. 11. 
Periophthalmodon Schlosseri, Bleeker, Gobioides, 1874, p. 39. ‘ 

B. v, D. 0-15 | py) P. 9, V. 1/5, A. 2s, C. 12, L. 1.55, L. tr. 11-12. 12) 

Length of head 4 to 4¢, of caudal 5 to 6, height of body 5 to 6 in the total length. Hyes—high up, 
diameter 4; to 43 in length of head, 1} diameters from end of snout, and 1/4 of a diameter apart. Greatest 
width of head equals 1{ in its length and rather exceeds its height. Cleft of mouth nearly horizontal, 
the maxilla reaches to below the middle of the eye. Teeth—in both jaws, pointed, erect, the front six in the 
premaxillaries the longest. F'ims—the first dorsal fin may be entirely absent, composed of very short spines, or 
of moderate development, or the anterior spine elongated as in the males. Pectorals with a strong muscular 
base. Ventrals united in their basal third or entirely separated. Lower edge of caudal obliquely truncated. 
Colow’s—when alive, brownish banded, with emerald green spots most distinct on the head, but in certain lights 
all over the body. First dorsal black, which becomes bluish superiorly, and edged with white, it has a 
scarlet band along its centre with a white dot between each ray. Second dorsal the same, but the base lighter 
and spotted: anal edged with white. In the male the first dorsal fin has a black band, becoming cobalt 
externally and with a scarlet edging. 

Habitat.— Coasts and large rivers of Bengal, Burma, Andamans, to the Malay Archipelago and beyond, 
attaining at least 9 inches in length. The specimen figured (life-size) is from the Irrawaddi. 

Genus, 7— Bo.nopatHatmus,* Cu. and Val. 

Branchiostegals five: pseudobranchie, a slit behind the fourth gill. Gill-openings narrow. Body 
sub-cylindrical : head oblong. Hyes very prominent, situated close together, the outer eyelids well developed. Cleft of 
mouth nearly horizontal, the upper jaw sometimes slightly the longer. Teeth in a single row, the anterior ones in the 

* Bleeker divides his BoLEopaTHatmi thus :— 
1. Scartelaos, Swains. Anterior teeth in the premaxillaries unequal sized, curved, subulate, canines: in the lower jaw 

sharp, simple, and of medium size. 
2. Boleophthalmus, Val. Anterior teeth in the premaxillaries, simple, conical, sharp and curved canines : in the lower 

jaw with their apices dilated, truncated or cmarginate. 
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upper jaw enlarged and stronger than the others: those im the lower jaw, in a single horizontal row, of about equal 
size and having a pair of posterior canines near the symphysis. Two dorsal fins, the anterior with five flexible spines : 
the second many rayed and of about equal number to, or rather more than those in the onal: pectoral with its basal 
portion muscular and generally free: ventrals more or less united: caudal with its inferior edge obliquely truncated. 
Air-vessel present or absent. Scales when present rudimentary or small, generally largest posteriorly. 

It should be remarked that although the eyes are very prominent during life, this peculiarity is not so 
well seen after death. Had the eyes of B. Dussumieri, tenwis, Boddaerti and glaucus in my figures been a little 
more prominent than delineated, accuracy as to what exists during life would not have been infringed upon. 

These fishes are essentially dwellers in the mud, and if placed in an aquarium in deep water appear to 
be rapidly drowned. 

SYNOPSIS OF SPHCIES. 

1. Boleophthalmus tenwis, D. 5/28-29, A. 26. Height of body 10 in total length. Teeth pointed. 
Gray along the back, white beneath, black spots on head, bands and blotches on body, end of dorsal and upper 
edge of caudal with black margins. Sind. 

2. Boleophthalmus Dussumieri, D. 5/27-28, A. 26. Teeth in lower jaw with a slight lobe. First dorsal 
nearly as high as body, not attached to second dorsal. Gray, black spots on first dorsal and white ones on 
second dorsal. Bombay and Sind. 

3. Boleophthalmus dentatus, D. 5/27, A. 26-27. Teeth on lower jaw with a slight lobe. First dorsal 
higher than the body and connected to the second. Gray, black spots on first dorsal and white ones on second 

dorsal. Bombay and Sind. 
4. Boleophthalmus glaucus, D. 5/27, A.25. Thirteen large teeth in front of upper jaw and 13 lateral ones : 

25 sub-horizontal, equal sized, and pointed ones in lower jaw. Height of second dorsal half length of head. 
Greenish, dorsals longitudinally banded: upper two-thirds of caudal dark and spotted. Andamans. 

5. Boleophthalimus viridis, D. 5/26, A. 26. Fourteen large teeth in front of upper jaw, laterally a few minute 
ones: 30 sub-horizontal and pointed ones in lower jaw, the outer the largest. First dorsal high. Height of 
second dorsal 31 in length of head. Greenish, with black spots on head, back, and dorsal fins. Upper 
two-thirds of caudal dark with black angular bands. 

6. Boleophthalmus Boddaerti, D. 5/24-25, A. 24. Height of body 5 or 6 in total length. Vertical dark 
bands, body covered with opaque blue spots: dorsals with blue spots. Pectoral orange, with a dark edge. 

7. Boleophthalmus sculptus, D. 5/25, A. 24. Scales on head and anterior portion of body in the form of 
flat, rounded tubercles. Greenish-olive aloug the back, lighter below: six vertical body bands. India. 

8. Boleophthalmus pectinirostris, D. 5/23-24, A. 23-24. Greenish spots on body. Vertical blue spots on 
first dorsal fin, transverse ones on second, spots on caudal. Burma to the Malay Archipelago and beyond. 

1. Boleophthalmus tenuis, Plate LXV, fig. 1. 

B. v, D. 5/28-29, P. 13, V. 1/5, A. 26, C. 13. 

Length of head 53 to 64, of caudal 42 to 43, height of body 10 in the total length. Hyes—elevated, 
projecting above the dorsal profile during life time, situated close together, diameter 1/6 of length of head, 
1 diameter from end of snout. Greatest width of head equals 2} in its length, and its height equals its width. 
Upper jaw the longer, snout rounded in both senses, its skin loose but without any angular flap. The extent 
of the gape of the mouth exceeds its cleft, the maxilla reaches to below the last third of the eye. Hight or 
ten short barbels along the lower edge of each ramus of the lower jaw, but no central barbels under symphysis. 
Teeth—from 7 to 9 large, pointed, canines in the centre of the upper jaw on either side directed downwards, 
whilst laterally on either side of them are about 10 more one-third of their size, and also pointed: those in the 
lower jaw are compressed, sub-horizontal, pointed and about 17 on either side, two moderately sized posterior 
canines above the symphysis. Fins—first dorsal about 1/3 higher than the second, and about as high as the 
body, the interspace between the two fins in a large specimen equals the height of the first dorsal fin: second 
dorsal reaches nearly to the base of the caudal, which is lanceolate and inferiorly truncated. Pectoral as long 
as the head, excluding the snout: ventral one-fourth shorter and the two fins united in their whole extent. 
Anal beneath, but not so high as, second dorsal. Gull-openine small, before the lower half of the base of the 
pectoral. Scales—ahsent, a few crypts in the skin in the last part of the body. Colowrs—grayish superiorly, 
becoming white along the abdomen: numerous black spots on the upper surface of the head and commencement 
of the body, which latter has cloudy marks and bands from the second dorsal fin. First dorsal black superiorly 
and with some dark bands inferiorly: second dorsal with about nine or ten oblique black bands im its lower 
two-thirds continued on to the body, posteriorly its upper edge white with a black margin as is also upper edge 
of caudal. Pectoral and ventral gray, anal white: caudal blackish with white spots each haying a black centre. 

Habitot.—Estuaries of Kurrachee. The one figured is life-size. Largest specimen obtained 63 inches 
in length. It is common in Sind, but does not appear to extend so far east as Bombay. 

. 2. Boleophthalmus Dussumieri, Plate LXIV, fig. 9. 

Cuy. and Val. xu, p. 207, pl. 354; Gunther, Catal. iii, p. 104. 

By, D. 5/27-28, P. 19, V. 1/5, A. 26, C. 13, Ll. 1. ca. 125. 
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Length of head 53, of caudal 43 to 45, height of body 7{ to 8 in the total length. Byes—rather 
prominent, diameter 1/7 of length of head, 1 diameter from end of snout, and 1/3 of a diameter apart. 
Greatest width of head equals 2} in its length, and its height equals 1/2 its length. Snout obtuse, descending 
almost vertically from the eyes, the anterior end of the cleft of the mouth below the middle of the height of 
the head, its cleft slightly oblique, and the maxilla reaches to below the hind margin of the orbit. Barbels— 
absent. ‘eeth—three on either side of the middle of the upper jaw, pointed, and directed downwards, about 
25 small, conically shaped ones along either branch of the upper jaw: about 25 truncated and notched 
sub-horizontal ones along either side of the lower jaw, and a pair of posterior canines. Hins—first dorsal 
nearly or as high as the body, its base slightly longer than its height, it does not extend so far as to the base of 
the second dorsal : the second dorsal commences midway between the anterior margin of the orbit and the base 
of the caudal fin, its rays are about half as high as those of the first dorsal and equal throughout. Pectoral as 
long as the head without the snout: ventrals entirely united, more than half as long as the head, and extending 
half way to the vent: anal commencing under the fourth dorsal ray, its posterior rays slightly the longest and 
about half as high as those of the second dorsal ; caudal pointed, its lower rays truncated. Scales—distinct on 
the body, but somewhat indistinct on the head. Colowrs—gray, first dorsal purplish, covered with round black 
spots: the second with two or three rows of oblong white spots: caudal black. 

Habitat— Bombay and coast of Sind, to 6 inches in length. 

8. Boleophthalmus dentatus, Plate LXIV, fig. 10. 

Cuy. and Val. xii, p. 208, pl. 355. 

B. v, D. 5 | 27, P. 19, V. 1/5, A. 26-27, C. 15. 

Length of head 5 to 54, of caudal 4 to 44, height of body 73 to 84 in the total length. Hyes—rather 
prominent, diameter 1/7 of length of head, 12 to 2 diameters from the end of snout, and half a diameter or less 
apart. Head, its breadth equals its height and half its length. Snout somewhat obtuse, the anterior end of the 
cleft of the mouth is opposite about the middle of the height of the head, its cleft is slightly oblique, and the 
maxilla reaches to below the hind margin of the orbit. Barbels—absent. 'eeth—three on either side of the 
middle of the upper jaw, elongate, directed downwards and slightly forwards, about 25 conical ones along either 
branch of the upper jaw. <A pair of enlarged, recurved canines internally and behind symphysis of the lower 
jaw, and from 35 to 40 nearly horizontal teeth, on either branch of the lower jaw, with their summits 
tricuspidate, or else with a slight lobe on the outer side. Hins—first dorsal one fourth higher than the body 
below it, its rays extend beyond the membrane, which last reaches posteriorly as far as the base of the second 
dorsal: the second dorsat fin commences midway between the snout and the base of the caudal, its rays are 
about half as high as those of the first dorsal, and of equal height throughout. Pectoral as long as the head 
posterior to the orbit: ventrals entirely united, half as long as the head, and not extending half way to the vent : 
anal commencing under the fourth ray of the second dorsal, has its posterior rays a little the longest and rather 
above half the height of those of the second dorsal: caudal pointed, its lower rays shorter than the upper. 
Scales—only distinct in a narrow band on the abdomen, along either side of the anal fin, some along the sides 
below the second dorsal fin, and a few towards the head, elsewhere they look like rough points. Adr-vessel— 
small, but present. Colowrs—olive gray, with dull vertical bands on the body, six or eight of which are 
continued to the lower half of the second dorsal fin. First dorsal purplish, covered with black spots, having 
whitish edges, whilst the upper margin of the fin is yellowish: second dorsal with about five rows of oblong 
white spots, and some black ones having white edges along the first-half of its base. Upper margin of the 
caudal with a white band and yellow spots between its black rays. 

Whether this species and B. Dussumieri are in reality distinct species may be open to question, they 
commence to appear in Bombay, where however they are not so common as B. Bodduaerti, but in Sind they have 
completely superseded it. 

Habitat Bombay and Kurrachee, to 73 inches in length. 

4. Boleophthalmus glaucus, Plate LXV, fig. 3. 

B. v, D. 5 | 27, P. 19, V. 1/5, A. 25, C. 13. - 

Length of head 5 to 5%, of caudal 43, height of body 8 to 9 in the total length. Hyes—prominent 
(more so during life than is shown in the figure), situated close together at the summit of the head, diameter 
1/5 of length of head, 14 diameters from end of snout. Greatest width of head equals its length behind the 
eyes, its height is a little less. Profile from eyes to snout rather abrupt. The maxilla reaches to below the 
middle of the eyes. A few short tentacles along the lower edge of each ramus of the mandibles, none below the 
symphysis. Teeth—13 large, pointed, canine-like ones in front of the upper jaw, the outer of which on either side 
is a little enlarged and recurved, laterally there are 13 more teeth as large as those in the mandibles. Twenty-five 
sub-horizontal and pointed teeth in the lower jaw, all of about the same size: a pair of posterior canines above 
the symphysis. Fins—first dorsal elevated, its height being from 1/5 to 1/6 in the total length, second dorsal 
about 2/3 the height of the body, or half the length of the head, posteriorly it is not connected by membrane to 
the base of the caudal. Pectoral equals half the length of the head. Ventrals united along their whole extent. 
Caudal lanceolate. Scales—minute, but visible in the last half of the body. Colowrs—greenish, tinged with 
violet along the abdomen, cloudy bands on head, a few widely scattered black spots on the cheeks and upper 
fourth of body. Second dorsal with dark horizontal lines, most distinct posteriorly. Pectoral gray, with a 
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yellowish outer edge. Anal yellowish. Caudal light in its lower third, whilst superiorly it is dotted or covered 
with white spots surrounded by a black ring. 

This fish differs from B. viridis in having a wider first dorsal fin, a higher second dorsal, in its dentition 
and colours, &e. 

Habitat——Andamans, where the specimen figured (life-size) was obtained: it, along with Periophthalius 
Koelreuteri and other allied forms, frequents in hundreds the large mud flats, but it is most difficult to capture any 
as they dive down instantaneously into the semifluid mud on the slightest sign of danger. It is said that crows 
and birds of prey never trouble themselves to pursue them, as catching is an almost hopeless task. 

5. Boleophthalmus viridis, Plate LXVI, fig. 5. 

Gobius viridis, Ham. Buch. Fish. Ganges, pp. 42, 366, pl. 32, f. 12. 
Boleophthalmus viridis, Cuy. and Val. xii, p. 213; Cantor, Catal. p. 195; Gtinther, Catal. ui, p. 104. 
Boleophthalmus histophorus, Cuy. and Val. xii, p. 210. 
Boleophthalmus aucupatorius, Richards. Voy. Sulph. Fishes, p. 148, pl. 62, f. 1, 2, and Ich. China, p. 208. 
Scartelaos viridis, Bleeker, Gobioides, 1874, p. 40. 

B. v, D. 5 | 26, P. 21, V. 1/5, A. 26, C. 15. 

Length of head 53, of caudal 43, height of body 10 in the total length. Hyes—very protuberant, 
close together, diameter 1/6 of length of head, and 1} diameters from end of snout. Greatest width of head 
equals its height, or 1/2 its length. Profile from eye to snout rounded. The maxilla reaches to below the 
hind edge of the eye. A few short tentacles along the lower edge of each ramus of the lower jaw, and a larger 
one under the symphysis. Teeth—14 large, pointed, canine-like ones in front of the upper jaw, the outer of 
which is the largest but not recurved, laterally there are some small pointed ones. About 30 sub-horizontal and 
pointed teeth in the lower jaw, the outermost of which is the longest. A pair of posterior canines above the 
symphysis. %ms—first dorsal from two to three times as high as the body, and with a very narrow base : 
second dorsal low, its height equalling 3} in the length of the head, whilst posteriorly it has a membraneous 
connection between its last ray and the base of the caudal. Pectoral as long as the head excluding the snout. 
Ventrals connected together for almost their entire length. Caudal lanceolate. Scales—microscopic. Colowrs— 
greenish, becoming white beneath. Some black spots rather widely separated upon the head, body, and dorsal 
fins: caudal with its upper two-thirds having dark angular bands, its lower third white. In two specimens in 
the British Museum there are some narrow, vertical, dark bands on the sides. 

Habitat.—Estuaries and coasts of Bengal to the Malay Archipelago and beyond. Specimen figured (life- 
size) is from Akyab. 

6. Boleophthalmus Boddaerti, Plate LXV, fig. 2. 

Gobius Boddaerti, Pall. Spicil. viii, p. 11, pl. 2, f. 4,5; Gmel. Linn. i, p. 1201; Shaw, Zool. iv, p. 238. 
Eleotris Boddaerti, Bl. Schn. p. 66. 
Gobius striatus, Bl. Sch. p. 71, t. 16 (fem.). 
Gobius Russell, 1, p. 42, and Nettee kunla mottah, pl. 54. 
Gobius plinianus, Ham. Buch. pp. 45, 366, pl. 35, £. 13. 
Boleophthalmus Boddaerti, Cuv. and Val. xii, p. 199; Bleeker, Blenn. en Gob. pp. 5, 40, and Gobioides, 

1874, p. 40; Cantor, Catal. p. 192; Jerdon, M. J. L. and Sc. 1851, p. 144; Giinther, Catal. ii, p. 102; Kner, 
Novara Fische, p. 182. 

Boleophthalmus plinianus, Cuy. and Val. xii, p. 205. 
Apocryptes punctatus, Day, Proc. Zool. Soc. 1867, p. 941. 

B. v, D. 5 | 24-25, P. 17, V. 1/5, A. 24, C. 13, L. 1. 70, L. tr. 19-21. 
Length of head 4¢ to 5, of caudal 5 to 6, height of body 5 to 6 in the total length. Hyes—high up, 

projecting, diameter from 6 to 7 in the length of head, 1 to 11 diameters from end of snout, and 1/4 of a 
diameter apart. Greatest width of head about equals its height, or its length excluding the snout. Jaws of 
about equal length, the maxilla reaches to below the hind edge of the eye. Barbels--absent. Teeth—the six 
central ones in the premaxillaries are canines pointing downwards, there are about 30 more pointed ones, but of 
much smaller size laterally. In the lower jaw the teeth are horizontal, about 30 on either ramus, truncated at 
their summits, whilst some have a slight lobe on either side: above the symphysis are a pair of posterior canines. 
Inferior pharyngeal bones spoon-shaped, approximating along the inner side, where a fine row of teeth exists 
merely at the opposed edges. Scales—cycloid, scarcely, if at all, imbricate on the head although extended all 
over it, on each scale on the head and anterior portion of the body is a rough elevation, sometimes pitted in the 
centre, and as the fish becomes older it appears as if in place of scales its anterior portion were covered instead 
with small rough elevations. 19 to 21 rows of scales between the front margins of dorsal and anal fins, and eight 
between their posterior margins. Air-vessel—present, but small. Colowrs—greenish blue, with seven or eight 
vertical black bands: body covered with opaque blue spots: first dorsal likewise blue-spotted, and three rows on 
the second, with four large series along its base. Pectoral orange, with a black edge: or dark, with an orange 
margin: anal and caudal blackish: ventrals purplish. In some specimens I find a few large white spots along 
the bases of either dorsal fin, whilst the whole of the first dorsal is densely dotted with round blue spots, and 
there are four rows:of blue ones along the second dorsal as seen in B. pectinirostris. It climbs up rocks and 

2R 2 



308 ACANTHOPTERYGII. 

pieces of wood, when it resides in shallow estuaries. — If kept damp it lives some time out of water, and is 
brought in considerable numbers to Bombay markets, in baskets covered with wet cloths. 

Habitat.—Coasts and estuaries of India and Burma to the Malay Archipelago. J have not taken it West 
of Bombay, it being replaced in Sind by B. tenws, Dussumieri, and dentatus. Burmese specimens haye usually 
a black edge to the pectoral fin. 

’. Boleophthalmus sculptus. 

Giinther, Catal. iii, p. 104. 
B. v, D..5 | 25, P. 15, V. 1/5, A. 24, C. 15. 

Length of head 43, of caudal 51, height of body 6 in the total length. Hyes—diameter 43 in length of 
head, 1 diameter from end of snout, and close together. Greatest width of the head equals its length behind 
the eyes, whilst its height is a little less. The maxilla reaches to below the Jast third of the eye. eeth— 
six large, vertical, pointed teeth in front of premaxillaries, laterally a row of fine pointed ones: those in the 
lower jaw truncated at their summits, some having a slight lobe on either side ; a pair of posterior canines above 
the symphysis. #ins—third dorsal spine with a filamentous prolongation. Pectoral rather short. Candal 
truncated. Scales—cycloid, those on the head and anterior portion of the body rudimentary, with flat, 
rounded tubercles, having a depression in their centres. In the last portion of the body they become more 
distinct, there are about 12 rows between the anterior portion of the bases of the second dorsal and anal fins. 
Colours—‘ greenish-olive, yellowish on the belly: six rather distinct darker bands descend obliquely from the 
back towards the belly : the anterior dorsal grayish, the other fins reddish.” Gtnther, /. c. 

Habitat—India, from whence one specimen was brought by General Hardwicke. 

8. Boleophthalmus pectinirostris. 

Gobius pectinirostris, Gmel. Linn. i, p. 200; Bl. Schn. p. 70; Lacép. ii, p. 542; Shaw, Zool. iv, p. 245. 
Apocryptes pectinirostris, Cuv. and Val. xu, p. 150. 
Boleophthalmus pectimirostris, Rich. Ich. China, p. 208; Cantor, Catal. p. 193; Giinther, Catal. 111, p. 1 
Boleophthalmus Boddaertti, Rich. 1. c.; Temm. and Schleg. Fauna Japon. Poissons, p. 148, pl. 76, f. 3. 
Boleophthalmus inornatus, Blyth, J. A. 8. of B. 1860, p. 148. 

B. v, D. 5 | 23-24, P. 18, V. 1/5,)A. 23-24, C. 14, Vert. 11-14. 
Length of head 43, of caudal 5, height of body 6 in the total length. Myes—approximating, diameter 

1/4 to 1/5 of length of head, 2/3 of a diameter from end of snout. The greatest width of the head 
equals a little above 1/2 its length, and its height equals its length without the snout. The maxilla extends to 
below the hind edge of the orbit. Y'eeth—three large, pointed, and vertically placed teeth on either side of the 
centre of the upper jaw, and about 40 small conical ones laterally: teeth in lower jaw horizontal, about 36 or 
40 truncated and notched ones along either ramus, also a pair of posterior canines. /’ins—spines of first dorsal 
filamentous and extending some distance beyond the membrane, their height being nearly twice that of the 
body : last dorsal rays 3/4 height of body. Pectoral as long as the head excluding the snout: ventrals reach 
half way to the anal, and are united in their entire extent. Caudal pointed. Scales—cycloid, anteriorly 
rudimentary, those in the posterior portion of the body are more developed, but in irregular rows, there being 
about 17 between the posterior extremities of the second dorsal and anal fins. Colowrs—the body with small, 
dark tubercles, and verdigris spots. Vertically placed blue spots on the first dorsal fin, and six or 
seven transverse ones on the second, where they sometimes form bands: some also on the caudal: the other 
fins brownish. 

There are seven specimens up to 3 inches in length in the Calcutta Museum, received from the Tenasserim 
Provinces, where they were collected by the late Major Berdmore, and are the type of Blyth’s B. inoratus. lt 
seems to be a more Westerly form than most of the Indian species of this genus. 

Habitat.—Coast of Burma to the Malay Archipelago and beyond. 

03. 

Genus, 8—Bosrricuruys,* (Lacép.) C. Dumerit. 

Bostrychus, Lacép. ; Philypnus, Val. ; Bostrictis and Ictiopogon, Raf.; Philypnodon, Bleeker ; Bostrichthys, 
C. Dum. ; Lembus, Ginther. 

Branchiostegals four to six: pseudobranchice. Gtill-opening of moderate width. Body moderately elongated, 
sub: cylindrical anteriorly: head somewhat depressed. Hyes lateral, of moderate size, not prominent. Teeth in the jaws 
in many rows without canines, present on the vomer, present or absent on palate and tongue. Two dorsal fins, the 
anterior with 6 or 7 spines, the second and the anal of about the same length (10-13). Base of pectoral slightly 
muscular: ventrals placed close together. but not united. Scales of moderate or sinall size, cycloid or ctenoid, 
head scaled or scaleless. 

* The Philypni, Bleeker, which possess vomerine teeth, consist of :— 

1. Phulypnodon, Bleeker. Teeth on palatines and tongue. Scales ctenoid. Head sealeless. 
2. Bostrichthys, C. Dum. Palatines and tongue edentulous. Seales cycloid. Head scaled. 
3. Philypnus, Val. Palatines and tongue edentulous. Scales ctenoid. Head scaled. 

Ss 
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SYNOPSIS OF SPECIES. 

1. Bostrichthys Sinensis, D. 6 | z52a, A. +, L. 1.140. Anterior nostril long and tubular. Dark brow 
with a large black white-edged ocellus at the upper part of the base of the caudal fin. Andamans to Gitaa | 

Bostrichthys Sinensis, Plate LXV, fig. 4 

Bostrychus Sinensis, Lacép. iii, p. 141, pl. 14, f. 2. 
Gobius Sinensis, Cuy. and Val. xii, p. 94. 
Philypnus ocellicauda, Richards. Voy. Sulphur, Fishes, pp. 58, 149, pl. 56, f. 15, 16. 
Philypnus Sinenis, Richards. Ich. China, p. 210. 
Philypnus ophicephalus, Bleeker, Verh. Bat. Gen. xxii, Blen. en Gob. p. 20. 
Bostrichthys Sinensis, Gill, Proc. Acad. Nat. Se. Phil. 1860, p. 125; Kner, Novara Fische, p. 180; 

Bleeker, Gobioides, 1874, p. 13. 
Eleotris Sinensis, Gunther, Catal. iii, p. 127. 
Bostrychus Sinensis, Bleeker, Bintang, 1868, p. 5, and Hleotriformes, 1874, p. 4. 
Lee-mee-jo-do-dah, Andam, 

B. v, D: 6 | ara, P. 15, V. 1/5, A.2, C. 13, L. 1. 140, Vert. 12/15. 

Length of head from 4% to 45, of caudal 63 to 7, height of body 73 to 8 in the total length. Byes 
diameter 1 [5 of length of head, 14 diameters Suara end of snout, and 2 diameters apart. Head obtuse; broad, 
depressed. Lower jaw the longer, the maxilla reachés to below the hind edge of the eye. Greatest 
width of head equals its length excluding the snout, its height equals about 1/2 its length. Anterior nostril 
tubular and long. Teeth—in equal sized villiform rows in both jaws, also on a semi-oval spot on the yomer. 
Fins—first dorsal not: so high as the second, a rather considerable interspace between the two fins. Pectoral 
and ventral of about the same length, and equalling the head excluding the snout. Caudal rounded 
or wedge-shaped. Scales—cycloid, rudimentary on the top of the head and the nape : small on the cheeks, 
larger on the opercles. On the body they are irregular. Colowrs—dark brown marbled, a black white-edged 
ocellus at the upper part of the root of the caudal fin: three bands formed of spots along ‘the dorsal fin, caudal 
also vertically banded by spots. 

Habitat.—Andamans, to the Malay Archipelago and China. The specimen figured (life-size) is from the 
Andamans, where it is not uncommon in the brackish waters, feeding on small crustacea. 

Genus, 9—Eeorris,* Gronovius. 

Branchiostegals from four to six, occasionally terminating anteriorly in a spine: pseudobranchie present. 
Gill-openings of moderate width. Body sub-cylindrical: head oblong. Hyes lateral, not prominent, and of moderute 
size. Teeth small, none on vomer or palatines. Two dorsal fins, the anterior with few (5-8) spines, and these 
sometimes filamentous: base of pectoral slightly muscular: ventrals placed close together but not wnited. Scales 
present. Air-vessel large. Anal papilla distinct. Pylorte appendages generally absent. 

As in the Genus Gobius I considered it unadvisable to adopt minute sub-divisions, for the purpose of 
forming Genera, I cannot but think that the same plan had better be continued for Genus Hleotris, or Gobies 
with separated ventral fins and no teeth on the palate. Those which have an outer barbed row are likewise 
properly removed to separate genera, as Mogurnda, Gill. 

Geographical distribution.—These fishes are generally found in the seas of the tropics, mostly along the 
shores, in estuaries, or tidal rivers, but not above tidal influence. The only one I have observed that appears 

* Many of the following Genera which comprise Hleotrii and Butii of Bleeker are comprised in the above :— 
No crests or serrated ridges on the head; teeth in many rows in both jaws, Eleotris, Gronov.—Gobiomoroides, Lacép.—Brotelis, 

Poey: anterior canines also in both jaws and the inner row in the lower enlarged, Odonteleotris, Gill: or simply the outer row 
enlarged, Guavina, Bleeker : head scaleless, Belobranchus, Bleeker : or the inner row in the lower jaw may be slightly enlarged (scales 
28 to 40, isthmus narrow) Ophiocara, Gill: or the outer row in the upper jaw, and anteriorly the outer in the lower, which also has 
its inner row posteriorly enlarged (a preopercular spine), Cheilodipterus, H. B =Culius, Bleeker: or the teeth may be subequal 
and slender (upper surface of head scaled) Gobiomorphus, Gill. 

Or the teeth may be in few rows in both jaws, the outer being enlarged in the upper, and also anteriorly in the lower as is also 
its posterior inner row (isthmus of medium size) Oxyeleotris, Bleeker. 

Or the teeth may be in many rows im the wpper, and only a single one in the lower jaw, as Pogoneleotris, Bleeker. 
and Gymneleotris, Bleeker. 

Osseous crests or serrated ridges on the head : teeth in many rows in both jaws, crowded and of equal size, Butis, Bleeker ; or 
subequal in size (head scaleless) Gymnobutis, Bleeker : or the outer row enlarged in either jaw (head convex) Prrionodutis, Bleeker ; or 
slender and not crowded, with the outer row slightly enlarged, Odontobutis, Bleeker. 

Or there may be many rows of teeth in both jaws, the outer being slender and moveable, as Dormiiator, Gill: 
Asterropteryx, Rupp. 

Or the teeth in the jaws may be fixed in many vows in both jaws, the outer enlarged, in the lower a posterior lateral canine. 
Seales large and ctenoid, Brachyeleotris, Bleeker : or cycloid Hetereleotris, Bleeker. 

Or the scales may be small : teeth in many rows in both jaws, the outer the longer, and partly canine-like, Pareleotiis, Gill - 
or with only two canines at the symphysis of the premaxillaries, and posterior canines above the symphysis of the lower 
jaw, Ozymetopon, Bleeker. 

Or the teeth may be in one or more rows in the premawillaries, the inner being rudimentary, or in many in the lower jaz, the 
outer the longer and unequal, a posterior lateral canine, Valenciennesia, Bleeker : or a single row in the upper jaw, an enlarged outer 
unequal row in the lower, and a large posterior curved canine, Eleotriodes, Bleeker. 
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to live in fresh water as well as brackish or saline is the Z. fusca, which though most numerous near the coasts, 
is still found a huudred miles and more from the sea. 

SYNOPSIS OF SPECIES, 

1. Bleotris macrolepidota, D..7 | $, A. p54, L.1. 30. Brownish, dorsal, anal, and caudal spotted. India. 
2. Hleotris muralis, D. 6 | fy, A. py, L. 1. 100. No scales on head. Two or three red longitudinal 

bands along the body, some on head, several on dorsal fins, and a black mark at the summit of the first dorsal, 
between its third and fourth spines. Seas of India to the Malay Archipelago. 

3. Eleotris seaguttata, D. 6 | py, A. py, L. 1. 75-80. Blue spots, with dark edges on the sides of the 
head, a black upper edge to first dorsal fin, and six violet stripes along the second, anal with two: caudal 
spotted. Ceylon to the Malay Archipelago. 

4. Hleotris feliceps,D. 6 | pj, A. 11, L. 1. 27, L. tr. 12. Brownish-white, irregularly spotted and blotched 
with a darker colour, fins spotted. Andamans. 

5. Eleotris macrodon, D. 6 | +, A. 4, L. 1. 120, L. tr. 830. Canines in jaws. Brownish. <A dark ocellus 
abt upper part of base of caudal fin: fins spotted. Hstuaries of Bengal and Burma. 

6. Hleotris porocephalus, D. 6 | gq, A. +, L. 1. 36-37, L. tr. 12-13. Twenty-five to thirty rows of scales 
before the dorsal fin. Brown, marbled with darker. Dorsals-spotted, anal with a dark band. Andamans, 
Burma, and to the Malay Archipelago. 

7. Eleotris ophiocephalus, D. 6 | st, A. 4, L. 1. 31-34, L. tr. 10-11. Fifteen rows of scales before the 
dorsal fin. Brown, blotched and marbled with darker. Fins banded. Africa, Andamans, and to the 
Malay Archipelago. 

8. Hleotris cavifrons, D. 6 | 4, A. 3, L. 1. 65, L. tr. 17. A preopercular spine. Scales extend to the snout, 
55 rows before the dorsal fin. Brown, with a few spots on the body, dorsal and caudal barred in spots. 
Andamans. : 

9. Hleotris fusca, D. 6| 4, A. $, L. 1. 60-65, L. tr. 16. A preopercular spine. Scales extend to the 
snout, 48 rows before the dorsal fin. Leaden-black, and of various colours, fins spotted. Coast of Africa and 
India to the Malay Archipelago. 

10. Eleotris Canarensis, D. 6 | $, A. 3, L. 1. 58, L. tr. 17. Forty-two rows of scales before the dorsal fin. 
Dark brown, mottled: fins spotted. Mangalore. 

11. Hleotris luteus, D. 6 | §, A. , L. 1. 50, L. tr. 12. A preopercular spine. Scales do not extend to so 
far as the eyes, 23 rows before the dorsal fin. Dirty-gray, with vertical bands: fins spotted. Andamans. 

12. Hleotris scintillans, D. 6 | $,A.+4, U. 1. 42, L. tr. 15. Thirty-four rows of scales before the dorsal fin. 
Brownish, marbled with darker, a dark ocellus at upper part of base of caudal fin, Dorsals spotted, anal with 
a dark band. Akyab and the Andamans. 

13. Hleotris litoralis, D. 6 | 4, A. +, L. 1. 35, L. tr. 11. Thirty rows of scales before the dorsal fin. 
Brownish, marbled with darker, dorsal and caudal fins spotted. Andamans. 

14. Hleotris caperata, D. 6 | $, A. $, L. 1. 30, L. tr. 9. Serrated ridges on the head. Interorbital space 
sealeless. Brown, a black blotch edged with scarlet at base of pectoral fin: vertical fins spotted. Coasts of 
India to the Malay Archipelago and beyond. 

15. Hleotris butis, D. 6 | §, A. $, L. 1. 28, L. tr. 9-10. Maxilla extends to below middle of the eye. 
Serrated ridges on head. Interorbital space scaled. Brownish, with a black blotch edged with scarlet at base 
of the pectoral fin: fins spotted. Seas and estuaries of India to the Malay Archipelago. 

16. Eleotris Amboinensis, D. 6 | 4, A. 4, L. 1. 28, L. tr. 9. Maxilla scarcely reaches to below front edge 
of the eye. Serrated ridges on the head. Interorbital space scaled. Brownish, a black blotch edged with 
yellow at base of the pectoral fin: fins spotted. Seas and estuaries of India to the Malay Archipelago. 

1. Eleotris macrolepidota. 

Sciena macrolepidota, Bl. t. 298 ; Bl. Schn. p. 80. 
Hleotris tumifrons, Cuv. and Val. xii, p. 241. 
Hleotris macrolepidota, Ginther, Catal. ii, p. 111. 
Dormitator macrolepidota, Bleeker, Hleotriformes, 1874, p. 6. 

TB, A, Ds 97 (] 1 TRS, Wa ING Oh TUG Tp, 1h, 
Length of head, of caudal fin, and height of body, each nearly 1/4 of the total length. Hyes—diameter 

1/4 of length of head, 1 diameter from end of snout, 3 diameters apart. Height of head 3/4 of its length. 
Interorbital space swollen: otherwise the upper surface of the head is flat. Cleft of mouth very oblique. 
The maxilla reaches to beneath the anterior margin of the orbit. Teeth—villiform. Scales—finely ctenoid on the 
body, those on the upper surface of the head small. Colowrs—brownish, with brown spots on the second dorsal. 
Bloch in his figure gives it six vertical bands on the body, and both dorsals, anal, and caudal spotted. 

Habitat.—The specimen from which Bloch took his figure is stated to have come from India, and 
to attain 9 inches in length. 

2. Eleotris muralis, Plate LXIX, fig. 1. 

(Quoy and Gaim.) Cuv. and Val. xii, p. 253, pl. 357; Bleeker, Amb. and Ceram. p. 276; Giinther, 
Catal. iti, p. 180. 
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Valenciennea muralis, Bleeker, Boeroe, p. 412, and Eleotriformes, 1874, p. 6. 
Hleotricides muralis, Bleeker, Goram. p. 212. 

B. v, D: 6 | 2, P.19,V. 1/5, A. 2, C. 13, L. 1. ca. 100. 
Length of head 44, of caudal 44, height of body 6% in the total length. Hyes—diameter 1/5 of length of 

head, 11 diameters from end of snout, and 1 apart. Greatest width of head equals its height or its length 
behind the middle of the eyes. Cleft of mouth oblique, commencing anteriorly opposite the middle of the eye - 
the maxilla reaches to below the front edge of the orbit. Teeth—a single row of pointed, rather curved, and 
large teeth in the premaxillaries : villiform in the lower jaw, with anteriorly an outer row of curved teeth ending 
laterally in one or two canines. 'ins—dorsal spines with filamentous terminations, the third being half higher 
than the body : the last dorsal ray as high as the body. Pectoral nearly as long as the head: ventral reaches 
half way to the anal. Caudal pointed. Scales—none on the head, those on the body ctenoid, about 30 rows 
between the anterior portion of the bases of the second dorsal and anal fins. Colowrs—two or three longi- 
tudinal red bands along the upper half of the body, and which may be broken up into spots, sometimes there 
are also a few vertical red bands crossing the horizontal rows at right angles: three or four red bands on the 
head, those on the opercle being tortuous. Several rows of red spots on the first dorsal fin forming bands, and 
a black blotch at its summit between the third and fourth spines. Two or three red lines along the second 
dorsal, and one along the anal fin: caudal with red spots. 

Amongst Sir Walter Elliot’s collection of drawings is a coloured one of the fish captured inside a Murene, 
at Madras, and referred to by Jerdon in the M. J. L. and Se. 1851, p. 148, it may perhaps be the species 
described above. Dr. Giinther identified one of Sir Emerson Tennent’s drawings of Ceylon Fishes with 
E. muralis, therefore it would appear to be found off that island. Bleeker places HL. lineato-oculatas, Kner, as a 
synonym of this species. 

Habitat.—Seas of India to the Malay Archipelago. 

3. Eleotris sexguttata. 

Cuy. and Val. xu, p. 254; Bleeker, Blen. en Gob. p. 253, and Sumatra, p. 52; (Jerdon, M. J. L. and Sc. 
1851, p. 143 not synon.) ; Giinther, Catal. p. 130. 

Valenciennea sexguttata, Bleeker, Boeroe, p. 412, Arou, 1873, p. 2, and Hleotriformes, 1874, p. 6. 
Eleotriodes seaguttata, Bleeker, Goram. p. 212. 

iBsavevs DMG Et Pe 218 Vin lS: A. 2 11 75-80! 

Height of body 7 to 8 in the total length. Hyes—not one diameter apart. Jaws of equal length 
anteriorly. Yeeth—in a single row of unequal size. Fins —dorsal spines, from the second to the fourth inclusive, 
produced into filaments. Colowrs—greenish, shot with rosy: blue spots, with dark edges on the side of the 
head: occasionally a violet spot before the dorsal fin, which latter has a black superior margin: second dorsal 
with six longitudinal violet stripes, anal with two: caudal with pearl-coloured ocelli edged with violet. 

Jerdon’s fish can hardly be identical with Cuy. and Val. The figure amongst Sir W. Hlliot’s drawings 
represents a fish with D. 6/11. Body gray, with six vertical bands, six black spots at the base of the caudal fin 
and a large black yellow-edged ocellus at the base of the pectoral. First dorsal white in its lower 1/3, black in 
its upper two-thirds: second dorsal white along its base, gray in its outer three-fourths. Caudal with a white 
tip. First dorsal about 1/2 the height of the second, which equals that of the body. It is marked “‘ Hlevtris 
6 guttata ¢C.V.? Natsooli Tamil. Butis.” It appears similar to 4. Amboinensis. 

Habitat.-- Ceylon to the Malay Archipelago. 

4. Eleotris feliceps. 

Blyth, J. A. S. of Beng. 1860, p. 146; Day, Proce. Zool. Soc. 1869, p. 517. 

B. vy, D. 6 | 35, P. 15, V. 1/5, A. 11, C. 13, L. 1. 27, L. tr. 12. 

Length of head 1/4, of caudal 1/5, height of body 1/5 of the total length. Byes—close together, 1 diameter 
from end of snout. Head slightly depressed, snout pointed. Lower jaw the longer. Cleft of mouth short. the 
maxilla only extends half way to below the orbit: no preopercular spine. Teeth—villiform. Fins—dorsal 
spines filiform : central caudal rays the longest. Scales—cycloid as far as the base of the anal fin, where they 
become strongly ctenoid; anteriorly they reach to the posterior margin of the orbit, and also cover the cheeks 
and opercles: twelve rows between the bases of the second dorsal and anal fins. Colowrs—brownish-white, 
irregularly spotted and blotched with a darker colour: dark bands pass downwards from the orbit : fins more 
or less spotted. 

Habitat Andamans, from whence the Calcutta Museum received one specimen 12 inches in length. 

5. Eleotris macrodon, Plate LXV, fig. 3. 

Bleeker, Beng. en Hind. p. 104, t. 2, f. 1; Giinther, Catal. ii, p. 129. 
Odonteleotris macrodon, Gill, Bleeker, Eleotriformes, 1874, p. 14. 
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Length of head 47, of caudal 6, height of body 6 in the total length. Hyes—diameter 61 in length of 
head, 1; diameters from end of snout, and 2 apart. Upper surface of head flattened, snout slightly elevated. 
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Greatest width of head equals its length behind the eyes, and its height equals half its length. Lower jaw the 
longer. Cleft of mouth oblique, commencing anteriorly opposite the middle of the eyes, the maxilla reaching to 

below the centre of the orbit. No spine on preopercle. Anterior nostril tubular. A small barbel is said to 
exist on each side of the upper jaw. eeth—several villiform rows in both jaws, an outer row of enlarged 
poe ones in front of the premaxillaries, consisting of from eight to ten, two of which are large canines: in 
the lower jaw from four to six conical canines anteriorly, whilst the inner row of the villiform ones is very 
slightly the largest. Fins—dorsals of about the same height and equal to half of that of the body. Pectoral as 
long as the head behind the eyes: ventral reaching a little above half way to the anal. Caudal rounded. 
Scales—eycloid, extending in irregular rows over body and head, except at front of snout and lower jaw, about 
70 rows in front of dorsal fin. The posterior half of caudal scaled. Colowrs—br ownish, second dorsal with 
several brown spots. A dark ocellus edged with light at the upper part of the base of the caudal fin. 

Habitat. Estuaries and mouths of large rivers in lower Bengal and Burma, attaining at least 43 inches 
in length. 

6. Eleotris porocephalus, Plate LXVII, fig. 1 

Hleotris porocephala, Cuv. and Val. xii, p. 237; Cantor, Catal. p. 195; Bleeker, Amboina, p. 344. 
leotris porocephaloides, Bleeker, Sumatra, p. 511; Gtinther, Catal. ii, p. 109. 
Hleotris Cantoris, Gunther, Catal. ii, p. 108. 
Ophiocara porocephala, Bleeker, Hleotriformes, 1874, p. 5. 

BAG ees P15, Vi 1d, Ag. 15, duet 86-97, De tr 12.13% 
Length of head 3} to 33, of caudal 5 to 6, height of body 44 to 54 in the totallength. Hyes—diameter 

from 1/5 to 1/6 in length of head, 1; to 13 diameters from end of snout, and 2 to 2+ diameters apart. Head 
obtuse, flat, depressed. Greatest width of head equals its length excluding the snout, and its height equals its 
length behind the eye. Lower jaw the longer, the maxilla reaches to rather behind the centre of the eye. 
Anterior nostril tubular. Zeeth—in villiform rows, the outer row in the lower jaw slightly the longest and 
pointed. Fins—the two dorsals of about equal height or two-thirds that of the body, the last dorsal ray scarcely 
reaches the base of the caudal fin. Pectoral equals the length of the head behind the middle of the eyes, the 
ventral is rather shorter. Caudal rounded. Scales—ctenoid, extended over the head, except on front portion 
‘of snout, those on the upper surface of the head smaller than those on the body and from 25 to 30 rows anterior 
to the base of the dorsal fin, there are about 12 rows between the eye and angle of the preopercle, seven or eight 
across the opercle, and 13 to 14 between the anterior portions of the bases of the second dorsal and anal fins. 
Oolowrs—deeep blackish-brown, marbled with darker: second dorsal with three or four rows of spots: a dark 
band along the anal. The body may have numerous light spots upon it and also on the second dorsal fin. 

Habitat—Andamans, Burma, to the Malay Archipelago. The specimen figured (life-size) is from the 
Andamans. 

7. Hleotris ophiocephalus, Plate LXVII, fig. 2. 

Hleotris ophiocephalus, (Kuhl. and v. Hass.) Cuy. and Val. xii, p. 239; Bleeker, Blenn. en Gob. p. 22 ; 
Cantor, Catal. p. 196; Giinther, Catal. in, p. 107; Day, Proc. Zool. Soc. 1870, p. 694. 

Hleotris margaritacea, Cuy. and Val. xu, p. 240. 
Eleotris viridis, Bleeker, Madura, p. 22. 
Ophiocara ophiocephala, Bleeker, Eleotriformes, 1874, p. 15. 
A-rig-dah and Mu-took-dah, Andam. 

B. v, D. 6\| 35, P. 17, V. 1/5, A. 2, C. 15, L. 1. 31-34, L. tr. 10-11, Cee. pyl. 2. 

Length of head 3 to 43, of caudal 54 to 6, height of body 4 to 5 in the total length. Hyes—diameter 
1/5 to 1/6 of length of head, 1 to 12 diameters from end “of snout, and 2 to 3 apart. Head obtuse and depressed, 
its upper sur face flat, its greatest width equalling its length without the snout, and its height being a little less. 

' Lower jaw the longer, cleft oblique, commencing anteriorly opposite the middle of the eyes, the maxilla 
reaches to below the Bron edge of the orbit. Wavenen nostril tubular. Teeth—in numerous villiform rows in 

both jaws, the outer being rather enlarged and pointed: palate edentulous. Hins—first dorsal spines rather 
fine, and equalling about ‘1/2 /2 the height. of the body, last dorsal rays prolonged, reaching to nearly or quite the 
base of the caudal fin. Pectoral as long: as the head excluding the snout, the ventral equally long and reaching 
the vent. Caudal rounded. Scales—finely ctenoid, 15 rows in front of first dorsal fin and reaching to the snout, 
also covering the cheeks and opercles: those on the top of the head as large as those on the body. Pyloric 
appendages—two, Colowrs—olive brown, some irregular blotches along the sides, whilst three black bands 
radiate from the eye: sometimes a light ocellus edged with dark at thet upper half of the base of the pectoral 
fin, or some dark markings: vertical fins with light. margins: a darkish band along the second dorsal, anal, and 
ventral fins: soft dorsal sometimes with two narrow darkish bands. 

Dr. Bleeker observes that yellow spots are very well marked on the second dona and anal fin in this 
species of Ophiocara. I did not see such at the Andamans where I captured many, but was only there in 
December and January, and season may affect their colours. 

Habitat.—Andamans, the coast of Africa, and Malay Archipelago, to at least 9 inches in length. 
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. 8. Hleotris cavifrons, Plate LXV, fig. 6. 

Blyth, J. A. 8. of Beng. 1860, p. 145; Day, Proc. Zool. Soc. 1869, p. 517. 
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Length of head 3} to 3%, of caudal 5 to 5+, height of body 5} to 61 in the total len th. Hyes—diameter 
1/5 to 1/6 “of length of head, 1 to 14 diameters from end of snout, and 1 to 1} apart. Head depressed. Its 
greatest width equals its length excluding the snout, and. its height equals half its length. A deep depression 
exists over the orbits. Lower j jaw the long: er, cleft of mouth oblique, commencing anteriorly opposite the upper 
edge of the eye, the maxilla reaches to below the hind edge of the orbit. A well marked spine pointing down- 
wards at the angle of the preopercle. Anterior nostril ‘somewhat tubular. Teeth—villiform in both j jaws, the 
outer row in the premaxillaries rather enlarged, whilst the inner row is likewise a little larger than the outer 
ones and directed somewhat inwards. Four or five lar ee canine-like teeth in the front of the lower j jaw, whilst 
its inner row is also enlarged, terminating laterally in a canine-like tooth. Fins—first dorsal not quite so high as 
the second, the last rays of which equal ‘the height of the body. Pectoral as long as the head behind the middle 
of the eyes, ventral extends half way to the anal. Candal obtusely rounded. Scales—cycloid and small anteriorly, 
ctenoid on the body, about 55 rows before the dorsal fin, they extend forwards to the snout and over the opercle 
and subopercle, but there are none on the cheeks, which however have little rows of warts. Colowrs—light 
brown, with dark bands radiating from the orbits: a few dark spots on the body: dorsals and caudal barred in 
spots. 
3 This fish appears to be an Ovxyeleotris, Bleeker. 

Habitat.—Andamans, up to 4 inches in length. 

9. Eleotris fusca, Plate LXV, fig. 7. 

Peecilia fusca, Bl. Schn. p. 453. 
Cobitis pacifica, Forst. Desc. Anim. ed. Licht. p. 235. 
Cheilodipterus culius, Ham. Buch. pp. 55, 367, pl. 5, f. 16. 
Eleotris nigra, Quoy and Gaim, Voy. Freye. Zool. p. 259, pl. 6, f. 2; Cuv. and Val. xii, p. 233; Bleeker, 

Beng. p. 105, t. i, f.3; Jerdon, M. J. L. and Sc. 1848, p. 149. 
Hleotris Mauritianus, Benn. Proc. Zool. Soe. i, p. 166. 
Culius niger, Bleeker, Boeroe, p. 411. 
Hleotris incerta, Blyth, J. A. S. of Beng. 1860, p. 146. 
Hleotris fusca, Giimther, Catal. ii, p. 125; Day, Fish. Mal. p. 115, and Proc. Z. §. 1869, p. 517; Kner, 

Novara Fische, p. 186; Playfair, Fish. Zanz. p. 74. 
Hleotris Soaresi, Playfair, Fish. Zanz. p. 74, pl. ix, fig. 4. 
Culius fuscus, Bleeker, Eleotriformes, 1874, p. 15. 
Poollan, Mal.: Bundi and Balah kera, Ooriah. 

B. vi, D. 6 | §, P. 18, V. 1/5, A. §, C. 12, L. 1. 60-65, L. tr. 16, Vert. 11/14. 

Length of head 4, of caudal 5$ to 6, height of body 5 to 6 in the total length. Hyes—diameter 1/6 to 
1/7 of length of head, 1 to 13 diameters from end of snout, and 11 to 2 diameters apart. Head depressed, its 
greatest width slightly exceeding its height and equalling its length excluding the snout. Lower jaw rather 
the longer: the maxilla reaches to below the middle of the orbit. Angle of preopercle armed with a short spine 
directed downwards and forwards, which usually becomes blunted with age. Teeth—in many villiform rows, 
the outer in the upper jaw being rather wide asunder and twice the size of the inner ones. In the lower jaw 
there are usually, not invariably, a few enlarged ones anteriorly in an outer row, whilst laterally there are some 
rather larger sized, pointed teeth. Hins—first dorsal spines weak, more than half as high as the body, but 1/4 
less than the rays of the second dorsal. Pectoral as long as the head excluding the snout. Anal similar to the 
second dorsal. Caudal wedge-shaped. Scales—cover the body, and head superiorly as far forwards as the snout, 
the opercles and cheeks : occasionally those below the eyes and on the sub- and inter-opercles are rudimentary or 
even absent, in such cases lines of fine warts are usually seen. There are about 48 rows anterior to the dorsal 
fin, and they are rather minute between the eyes: 16 rows between the anterior extremities of second dorsal and 
anal fins, and 14 between their posterior extremities. Those on the body are ctenoid. Colowrs—leaden-black, 
lighter on the abdomen, which sometimes has a yellow tinge: horizontal bars on the dorsal fins, sometimes 
vertical ones on the caudal. Occasionally its upper surface is of a light stone-colour. Its markings and colours 
are subject to great variation. 

Jerdon remarks that it conceals itself under stones and amongst weeds, remaining motionless for hours. 
Its movements are slow and it is fond of attaching itself vertically, with its head downwards, to the side of the 
vessel in which it may be confined. 

Habitat.—Coasts of India to the Malay Archipelago, also the African coast, &c. to 8 inches in length. 

10. Hleotris Canarensis, Plate LXIX, fig. 2. 

B. vi, D. 6 | 3, P. 16, V. 1/5, A. 3, C. 15, L. 1. 58, L. tr. 17. 
Length of head 3%, of caudal 63, height of body 63 in the total length. Hyes—diameter 43 in 

length of head, 3/4 of a diameter from end of ‘snout, and nearly 1 apart. Greatest width of head equals its 
28 



314 ACANTHOPTERY GII. 

length behind the middle of the eye, and its height equals half its length. Upper surface of the head flat. Snout 
elevated. Lower jaw the longer: cleft of mouth very oblique, commencing opposite the upper edge of the eye: 
the maxilla reaches to below the middle of the orbit. Interorbital space flat. No serrated ridges on the head, 

nor any preopercular spine. eeth—in numerous villiform rows, very small, and equal sized. Jins—first 
dorsal spines weak, not produced, equal to two-thirds of the height of the body, and nearly as long as the posterior 
rays of the second dorsal. Pectoral nearly as long as the head, and longer than the ventral. Candal pointed. 
Scales—strongly ctenoid behind the head and base of first dorsal fin, those on the upper surface of the 
head are nearly as large as those on the body, they extend forwards to the snout, and cover the cheeks 
and opercles. There are 42 rows anterior to the base of the first dorsal fin, six rows between the orbit, 17 rows 
between the anterior portions of the origins of the second dorsal and anal fins, and 15 between their - 
posterior portions. Colowrs—dark brown, mottled with black: pectoral yellow, with several black bands of 
spots: first dorsal black, with a white band along its lower third: second dorsal with six or seven bands of 
spots: anal with bands of spots: caudal reticulated with black spots, and haying a black band at its base: 
ventral spotted. 

Huabitat.—Mangalore, where the specimen figured (life-size) was obtained. 

11. Eleotris lutea. 

B. vi, D. 6 | $, P. 15, V. 1/5,-A. 3, C. 15, Lu. 1. 50, L. tr. 12. 

Length of head 33, of caudal 53, height of body 4 in the total length. Hyes— diameter 1/4 of length of 
head, 3/4 of a diameter from end of snout, and also apart. Greatest width of head equals its length 
behind the eyes, and its height equals about the same. . Upper surface of head and interorbital space flattened, 
snout slightly elevated. Lower jaw the longer, cleft of mouth oblique, commencing opposite the upper edge of 
the eye, the maxilla reaches to below the middle of the orbit. Anterior nostril tubular. A spine directed 
downwards at the angle of the preopercle. 'eeth—in numerous villiform rows, the outer in the upper 
jaw being rather enlarged, as are also a few anteriorly in the lower jaw, whilst laterally its inner row is likewise 
enlarged. Fins—first dorsal spines with filamentous terminations extending a short distance beyond the 
membrane, height equals half that of the body, second dorsal highest anteriorly, where it equals 2/3 of that of 
the body, and is similar to the anal. Pectoral as long as the head without the snout: ventral of similar length. 
Caudal wedge-shaped. Scales—ctenoid on the body, superiorly they do not extend so far forwards as the eye, 
whilst there are none on the sides of the head: 23 rows before the dorsal fin: 12 between the origims 
of second dorsal and anal, and 10 between their posterior extremities. Colowrs—of a dirty-grayish, with 

vertical bands most distinct in the posterior half of the body: many dark spots on head: dorsals and anal with 
bands of black spots: caudal nearly black, and slightly reticulated. 

This species of Culius, Bleeker, differs from EH. fusca in the fewer number of scales on the body, 
scaleless head, and lesser width of interorbital space. 

Habitat.— Andamans. 

12. Hleotris scintillans, Plate LXV, fig. 8. 

Blyth, J. A. S. of Bengal, 1860, p. 146; Day, Proc. Zool. Soc. 1869, p. 517, and 1870, p. 693. 

Boy, D: 6) 3, PB. U5, W.1/, AL, ©) 13) Li. 4251! tr. 15. 

Length of head 3%, of caudal 43, height of body 43 in the total length. Hyes—diameter 1/5 of length of 
head, 1; diameters from end of snout, and also apart. Head rather obtuse, flattened superiorly, its greatest 
width equals its height or its length behind the eyes. Lower jaw the longer. Cleft of mouth oblique, 
commencing anteriorly opposite the upper third of the eye: the maxilla reaches to below the middle of the 
orbit. Anterior nostril in a short tube. No spine on preopercle. Teeth—villiform, the outer row in the lower 

jaw somewhat the larger. J’ins—first dorsal fin equals about half the height of the body, and terminates only a 

short distance anterior to the base of the second dorsal, the posterior rays of which reach to the 
base of the caudal, and equal 4/5 of the height of the body. Pectoral as long as the head behind the middle of 
the eyes: ventral reaches more than half way to the anal. Caudal rounded. Scales—on body and head 

excluding the front of the snout and the lower jaw, they are ctenoid except on the head, 34 rows anterior to the 
base of the first dorsal fin, 15 between the anterior portion of the bases of the second dorsal and 
anal. Colowrs—brownish, marbled with darker, and the scales shot with light spots when in a certain position, 
Both dorsals with about three rows of spots, and a dark edge having a light margin. Anal with a dark band 
in its outer half having a light edge. Caudal dark, with a white edge, sometimes it and the anal are spotted : 
a dark ocellus at upper part of base of caudal fin. 

This fish belongs to Genus Ophiocara, Bleeker, MSS. It is very closely allied to LH. porocephalus, of 
which it may be the young. 

Habitat.—Akyab and the Andamans, the one figured is life-size. 

13. Eleotris litoralis. 
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Length of head 83, of caudal 5, height of body 5 in the total length. Hyes—-diameter 33 in length of 

head, 3/4 of a diameter from end of snout, and 1} apart. Greatest width of head equals its height or its length 
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behind the eye. Upper surface of head nearly flat. Snout slightly elevated. Lower jaw the longer. Cleft of 
mouth rather oblique, commencing opposite the upper edge of the eye. The maxilla reaches to below the 
middle of the eye. No serrated ridge on the head or preopercular spine. Anterior nostril tubular. Teeth— 
in numerous closely set villiform rows in both jaws, the inner of which is slightly the larger. Fims—spines of 
first dorsal weak, extending slightly. beyond the membrane, two-thirds as high as the body and equal to the 
posterior rays of the second dorsal. Pectoral as long as the head behind the middle of the eyes, ventral a little 
shorter, but reaching more than half-way to the base of the anal. Caudal wedge-shaped. Scales—ctenoid on 
the body, those on the upper surface of the head extend forwards to the snout, there are 30 rows before the 
dorsal fin not much smaller than those on the body, seven rows between the orbits, eleven between the origins 
of second dorsal and anal fins, and eight between their posterior extremities. Large scales on the cheeks and 
opercles. Colowrs—brownish, marbled with darker, fins very dark due to fine black dots, and three or four 
bars of spots on the dorsal spines and rays. Caudal blackish. Anal with a black band along its centre 
and an external white edge. 

Habitat.—One specimen, a little over 3 inches in length, from the Andaman islands. 

14. Eleotris caperata. 

Eleotris caperatus, Cantor, Catal. p. 197. 
Eleotris koilomatodon, Bleeker, Blen. en Gob. p. 21. 
Hleotris caperata, Giinther, Catal. ii, p. 117; Day, Proc. Zool. Soc. 1870, p. 694. 
Prionobutis koilomatodon, Bleeker, Hleotriformes, 1874, p. 5. 
Oo-suf-foo, Mugh. 
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Length of head 4, of caudal 43, height of body 5¢ in the total length. Hyes—diameter 1/4 of length of 
head, 1 diameter from end of snout, and 1/2 a diameter apart. Greatest width of the head equals its height or 
its length behind the middle of the eyes. Snout rather elevated, with a slight transverse depression 
posterior to it: the maxilla reaches to below the first third of the eye. Supraorbital margin rather strongly 
serrated, likewise a serrated ridge along either side of the posterior limb of the premaxillary. Teeth—in 
villiform rows in both jaws, with the outer enlarged. ’ims—first dorsal spines weak, and 3/4 the height of the 
body: the last rays of the second dorsal equal to the height of the body. Caudal rounded. Scales—ctenoid, 
about 12-rows anterior to the dorsal fin, none on the interorbital space. No rudimentary scales as a rule 
at the base of those on the body. Colowrs—leaden brown, fins blackish, especially the first dorsal: a deep black 
blotch, edged with scarlet, at the base of the pectoral fin: the second dorsal, caudal, and anal more 
or less spotted. 

Habitat—Coasts of India, the Andamans, to the Malay Archipelago, China, and beyond. 

15, Eleotris butis, Plate LX VII, fig. 3. 

Cheilodipterus* butis, Ham. Buch. Fish. Ganges, pp. 57, 367; Gray and Hard. Ill. Ind. Zool. i, pl. 93, 
f. 3 (from H. B. MSS.). 

Hleotris hwmeralis, Cuv. and Val. xii, p. 246; Bleeker, Blen. en Gob. pp. 5, 22. 
Eleotris butis, Cantor, Catal. p. 196; Gimther, Catal. ii, p. 116; Day, Fish. Malabar, p. 114. 
? BHleotris melanopterus, Bleeker, Ceram. p. 707. 
Eleotris prismatica, Bleeker, Madura, p. 23. 
Butis butis, Bleeker, Hleotriformes, 1874, p. 16. 
Kullahray, Mal. 

B.y, D. 6 | 2, P. 21, V. 1/5, A. +, ©. 13; L. 1. 28, Li. tr: 9-10. 

Length of head 3 to 34, of caudal 6, height of body 51 to 54 in the total length. Hyes—diameter 5 to 
6 in length of head, 1{ diameters from end of snout, and also apart. Head broad and anteriorly depressed, the 
dorsal profile rather concave from the occiput to the snout. The greatest width of head equals a little more 
than half its length, and its height is slightly less. Lower jaw the longer. Cleft of mouth commences 
opposite the upper edge of the eye. The maxilla reaches to below the middle of the eye. A finely serrated 
ridge passes along the posterior and superior edges of the orbit, from which it is divided by two rows of fine 
scales: serrated ridges also exist on either side of the snout, but all these serrations appear liable to 
variation, being usually mostly distinct in the young. eeth—in numerous fine villiform rows, none of 
which are enlarged. Hins—first dorsal 2/3 of the height of the body, not so high as the second, the posterior 
rays of which equal 3/4 of the height of the body. Pectoral as long as the head without the snout: 
ventral reaches rather above half-way to the anal. Caudal cut rather square. Scales—ctenoid on the body, 
in large specimens there are generally about five or even more rudimentary ones at the base of each large one. 
They cover the head except the front of the snout and its under surface, there are about 25 rows between the 
base of the first dorsal fin and the hind edge of the eye. Interorbital space nearly flat and covered 
with small scales, those on the preorbital and below the eyes are usually smaller than those on the preopercle. 

i cal overlooked the fact (see p. 264, ante) that Cheilodipterus panijus, Ham. Buch. pp. 57,367, belongs to an entirely different 
family, and is Sillago domina, C. V., or perhaps should be termed Sillago panijus, Ham. Buch. The figure had been abstracted from 
Ham. Buch. original collection in Calcutta, but a duplicate of it, with the name omitted, is present amongst the copies of the missing ones. 

s 2s 
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Nine or ten rows between the bases of the second dorsal and anal fins. Colowrs—depend very much on locality, 
generally leaden or brownish, sometimes blotched with darker. A scarlet spot at the base of the pectoral fin, 
divided in the centre by a round black mark. First dorsal nearly black: the second, the anal, and the candal 
yellowish with bands of spots, upper edge of caudal sometimes reddish. 

Habitat—Seas and estuaries of India to the Malay Archipelago, attaining about 4 inches in length. 
The specimen figured (life-size) is from Calcutta. 

16. Eleotris Amboinensis. 

? Bleeker, Amboina, iy, p. 343; Ginther, Catal. iti, p. 117; Day, Proc. Zool. Soc. 1869, p. 303. 
Hleotris buccata, Blyth, J. A. 8. of Beng. 1860, p. 145. 
? Butis Amboinensis, Bleeker, Kleotriformes, 1874, p. 5. 
Prionobutis buccata, Bleeker, Hleotritormes, 1874, p. 5. 
Gagi-balah-kera, Ooriah. 

B. vy, D. 6 | 3, P. 19, V. 1/5, A. +, C. 13, L. 1. 28, L. tr. 9. 

Length of head 3%, of caudal 5 to 54, height of body 7 in the total length. Hyes—diameter 1/5 of length 
of head, 1% diameters from end of snout, and 1} apart. Dorsal profile nearly horizontal, snout depressed. 
Greatest width of head equals its length without the snout, and its height equals nearly half its length. Lower 
jaw somewhat the longer: cleft of mouth commences opposite the upper edge of the eye: the maxilla 
reaches to nearly below the front edge of the eye. Upper and hind edge of orbit minutely serrated, also 
two serrated ridges along either side of the snout. Teeth—in numerous villiform rows in both jaws, the outer 
row in the premaxillaries consists of widely separated pointed ones, much larger than the villiform bands, 
and its inner row is rather horizontal: the outer row in the lower jaw is anteriorly similar to that in the 
premaxillaries ; whilst the inner row laterally is enlarged. Fins—dorsal spines weak, about 1/2 the height of 
the body: anterior rays of second dorsal as high as the body and higher than the posterior ones. Pectoral 
nearly as long as the head: ventral reaches above half way to vent. Caudal rounded. Scales—feebly 
ctenoid on the body, more strongly so on the cheeks : 18 rows between the base of the dorsal fin and hind edge 
of the eye, anteriorly they extend forwards to the snout, those in the interorbital space not being very small. 
Nine rows between the second dorsal and anal. A few scales on the body have a rudimentary one at their base. 
Jolowrs—brownish, sometimes vertically banded, first dorsal dark, second yellowish, with rows of brown spots 
on the rays. <A large black spot surrounded by yellow at the base of the pectoral fin: anal and caudal brown 
dotted, and having reddish margins. 

This species differs from H. caperata in having no elevation of snout, and the interorbital space being 
scaled. From H. butis in haying an outer, widely set, enlarged row of teeth. Bleeker’s species H. 
Amboinensis is in a group haying “ Dentes utraque maxilla cequales conferti,’ consequently the above may not 
be his species. 

Habitat.—Seas and estuaries of India to the Malay Archipelago.* 

Genus, 10—Gobiorpus, Lacépéde. 

? Tonioides, Lacép.; Amblyopus, Cuv. and Val.; Ognichodes and Psilosomus, Swains.; Odontamblyopus, 
Bleeker. : 

Branchiostegals five: gills four: pseudobranchie absent. Body elongated: head oblong : no cavity above the 
opercles. Lower jaw prominent, causing the cleft of the mouth to be directed wpwards. Hyes lateral, minute 
or indistinct. Teeth in a band, with a single anterior row of large, curved, conical, and distantly placed ones : a pair 
of posterior canines above the symphysis of the lower jaw may be present or absent. The first portion of the dorsal fin, 
consisting of five undivided rays is separated by an interval from the soft portion, in the centre of which is a single 
siath undivided ray. Second portion of dorsal and anal with many rays and more or less confluent with the caudal : 
ventrals united. Scales rudimentary or absent. Air-vessel, when present, small or large. 

Bleeker separates Gobioides, Lacép., from Tvenioides, Lacép., partly due to their being deficient in 
posterior canines which G. Broussonetti is said to be without. But Lacépéde’s type of Gobioides is G. anguillaris, 
which has posterior canines, whilst his Tenioides is stated to have no caudal fin. 

Geographical distribution.—These fishes are found along the coasts, estuaries and within tidal influence 
throughout India to the Malay Archipelago, China, and Japan. They mostly delight in muddy localities and 
use their teeth very freely as organs of attack or defence. 

These following seven species may be thus subdivided :— 

A. A pair of posterior canines above the symphysis of the lower jaw. 

a. Vertical fins densely enveloped in skin, @. anguillaris. 
b. Vertical fins not enveloped in skin, G. Buchanani, G. rubicundus, G. tenuis. 

* Atherina danius, Ham. Buch. Fish. Ganges, pp. 222, 381; Hleotris danius, Bleeker, Beng. en Hind.; Cestreus minutus, 
McClell. Cal. Journ. Nat. Hist. ii, p. 151, pl. iv, f. 2. may belong to this genus. D. 4-5 | 8-9, P. 7, V. 6, A. 10-12, C. 13. 
Appearance that of a DMugil, elongated, compressed. Upper surface of head flat: three protuberances on the nape. Hyes—large, 
prominent. Teeth—in two rows of forked ones. Fins—caudal ends in a crescent. Scales—ctenoid, very thin, none on the head. 
Colowrs—back dotted, silvery-white on the abdomen. Habitat—Muhananda and Ganges rivers, to one inch in length. 
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B. No posterior canines above the centre of the lower jaw. 

a. Vertical fins densely enveloped in skin, Gf. gracilis, G. ceculus, G. cirratus. 

SYNOPSIS OF SPECIES. 

1. Gobioides gracilis, D. 6 | 47-49, A. 47-49. Height of body 182 to 20 times in the total length. No 
posterior canines in the lower jaw. Vertical fins enveloped in skin and continuous with the dorsal. Pectoral 
short. Bluish or tinged with red. Seas of India to the Malay Archipelago. 

2. Gobioides anguillaris, D. 6 | 45-47, A. 44-45. Height of body 14 to 18 times in the total length. 
Fourteen to 16 large teeth in either jaw: a pair of posterior canines in the lower. Vertical fins enveloped in 
skin and continuous with the caudal. Pectoral short. Pinkish, caudal dark. © 

3. Gobioides ceculus, D. 6 | 40-44, A. 38-45. No posterior canines in the lower jaw. Vertical fins 
enveloped in skin and separated from the caudal bya notch. Pectoral short. Bluish or reddish. Seas, estuaries 
and coasts of India. 

4. Gobioides cirratus, D. 6 | 43, A. 43. Height of body 122 times in the total length. From 8 to 10 large 
teeth in the upper and 6 to 8 in the lower jaw: no posterior canines. Vertical fins enveloped im skin and 
separated from the caudal by a notch. Pectoral short. Bright pmk. Hooghly. 

5. Gobioides Buchanani, D. 6 | 42, A. 36. Height of body 12 to 14 times in the total length. Eight 
large teeth anteriorly in either jaw : a pair of posterior canines. Vertical fins not enveloped in skin, continuous 
with the caudal. Pectoral short. Brownish, fins black. Coasts of the Bay of Bengal to Burma. 

6. Gobioides rubicundus, D. 6 | 35-39, A. 33-36. Height of body 12 times in the total length. A pair of 
posterior canines in the lower jaw. Vertical fins not enveloped in skin and more or less continuous with the 
caudal. Pectoral of moderate length. Greenish olive, caudal black. 

7. Gobioides tenuis, D. 6 | 33, A. 32. Height of body 202 times in the total length. A pair of posterior 
canines in the lower jaw. Vertical fins not enveloped in skin and continuous with the caudal. Pectoral of 
moderate length. Roseate, caudal dark. 

1. Gobioides gracilis. 

Aimblyopus gracilis, Cuy. and Val. xii, p. 166; Bleeker, Blen. en Gob. p. 38; Giinther, Catal. iii, p. 134. 

B. y, D. 6 | 47-49, P. 17, V. 1/5, A. 47-49, C. 11. E 

Length of head 10} to 11, of caudal 10}, height of body 182 to 20 times in the total length. Hyes— 
minute. Greatest width of head equals one-third of its length and its height rather above half of its length. 
Cleft of mouth oblique, lower jaw the longer and with several barbels on its anterior surface. Teeth—about ten 
almost vertical and large pointed teeth in the outer row in either jaw, posterior to which are several rows ot 
small pointed teeth, no posterior canines. F’ins—densely enveloped in skin, dorsal and anal continuous with the 
caudal. Pectoral short, 33 times in the total length: ventral 102 in the total length. Caudal pointed. Scales— 
absent. Colowrs—olive, with the fins, especially the caudal, rather darker. 

Habitat—Seas of India to the Malay Archipelago. This is not I believe a common species in India, my 
single specimen from Madras is 7 inches long. I saw a species at Calcutta which I believe to be the same, it 
came from the Hooghly, but I have mislaid it. It is not figured amongst Sir W. Elliot’s fishes. 

2. Gobioides anguillaris, Plate LXVII, fig. 4. 

Gobius anguillaris, Linn. Syst. i, p. 450; Gmel. Linn. p. 1201; BL. Schn. p. 71. 
? Tenioides Hermannii, Lacép. ii, pp. 532, 533, pl. 14, f. 1; Bleeker, Gobioides, 1875, p. 42. 
Gobioides anguilliformis, Lacép. ii, pp. 576, 577. 
Cepola Hermanniana, Shaw, Zool. iv, p. 191. 
Amblyopus Hermannianus, Cuy. and Val. xii, p. 159, pl. 350; Swainson, Fishes, ii, p. 279; Bleeker, 

Beng. en Hind. p. 103; Cantor, Catal. p. 190; Jerdon, M. J. L. and Sc. 1851, p. 144; Day, Fish. Malabar, p. 116. 
Ahra ramah, Tel. 

B. v, D. 6-| 45-47, P. 15, V. 1/5, A. 44.45, C. 13. 
Length of head 73, of caudal 10 to 101, height of body 14 to 18 in the total length. Hyes—minute. 

Greatest width of head equals 2/3 to 3/5 of its length, and its height equals 3/4 of the same extent. Lower jaw 
the longer and anterior, with its cleft nearly vertical. A tubercle at the symphysis of the lower jaw with a pair 
of short barbels, sémetimes two more posteriorly. 'eeth—of comparatively moderate size, about 16 large ones 
in the anterior row in the premaxillaries, and 14 in the lower jaw, behind these there are villiform ones, and a 
pair of posterior canines above the symphysis of the lower jaw. Fins—dorsal enveloped in skin and not so high 
as the body, it is not separated from the caudal (as a rule) by any notch, but in some instances is half, in others 
entirely notched. Pectoral fleshy in its basal half, and not quite half so long as the ventral which is 1/4 shorter 
than the head. Anal not quite so high as the second dorsal, and usually not separated from the caudal by a 
notch. Caudal rhomboidal. Scales—absent. Colowrs—pinkish, caudal darkest in its centre. 

Tenioides Hermannii, Lacép. is said to be destitute of a candal fin. 
Habitat.—Seas of India to the Malay Archipelago and beyond. The specimen figured (from Calentta) 

is nearly 15 inches long. 
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8. Gobioides ceculus, Plate LXVITI, fig. 1 

Ceepola ccecula, Bl. Schn. p. 241, t. 54. 
Amblyopus ceeculus, Cuy. and Val. xii, p. 165; Jerdon, M. J. L. and Sc. 1851, p. 144; Gimther, Catal. iii, 

p- 183; Day, Fish. Malabar, p. 117. 
Gogee ramah, Tel. 

B. y, D. 6 | 40-44, P. 15, V. 1/5, A. 38-45, C. 13. 

Length of head 7 to 74, of pectoral 16} to 18, of caudal 10, height of body 135 to 15 in the total length. 
Hyes-—high up, minute, in the anterior third of the head, and 5 diameters from the end of the snout. The 
eveatest width of the head equals its height or 1/2 its length. Body rounded, head as wide as the body. Lower 
jaw the longer, with some small barbels on it: cleft of mouth oblique. eeth—an outer row of more or less 
curved teeth in either jaw, varying from 16 to 18 in the upper and 10 to 13 in the lower jaw, several villiform 
rows internally : no posterior canines in the lower jaw. /%ms—dorsal and anal only united to the caudal at 
their bases in some specimens, in half the height of the last rays in others: the fins enveloped in skin. Ventral 
as long as the head. Caudal short and pointed. Scales—absent. Colowrs—vary, those at Madras are mostly 
of a leaden hue, becoming light on the abdomen (Schneider shows several vertical black bands which I have not 
observed) : vertical fins gray, central caudal rays black: pectorals and ventrals reddish, or they may be ofa 
coppery colour along the back, shot with blue along the sides, fins reddish except the caudal which is deep 
brown with reddish outer edges. Some are of a general reddish-brown colour. 

Amongst Sir Walter Elliot's drawings of Waltair fishes is one of this species marked Gagiliam or Réma, 
Tel. taken from a tank January 10th, 1854. 

This fish, like many others related to it, is exceedingly vicious, and when captured snaps at everything 
near it: should its tail be touched it springs round and anything it seizes, it holds on to in the most determined 
manner. 

Habitat.—Seas, estuaries, tidal rivers and tanks along the coasts of India and the Andamans. The one 
figured (life-size) is from Madras. 

4, Gobioides cirratus, Plate LXIX, fig. 4. 

Amblyopus cirratus, Blyth, J. A. 8. of Beng. 1860, p. 147. 
Amblyopus brachygaster, Ginther, Catal. ii, 1861, p. 134. 

B. v, D. 6 | 43-47, P. 13, V. 1/5, A. 43-46, C. 13. 
Length of head 77, of caudal 9, height of body 8 to 122 in the total length. Hiyes—exceedingly minute, 

sometimes almost invisible. Blyth says they are ‘‘ undiscernible in an adult preserved in spirit.” Gimther says 
“eyes invisible.” Greatest width of head equals 2/3 of its length, and its height equals slightly more. Lower 
jaw anterior, its end forming a portion of the dorsal profile: cleft of mouth almost vertical. A pair of barbels 
under the symphysis of the lower jaw, and two more along either ramus. 'eeth—much larger and more curved 
than in G. anguwillaris, from eight to ten in the upper and six or eight in the lower jaw: internal to this outer 
row are several more of pointed, scarcely villiform, teeth : no posterior canines above the symphysis of the lower 
jaw. Fins—dorsal densely enveloped in skin and not quite so high as the body, it is separated from the caudal 
by a notch. Pectoral fleshy in its basal three-fourths and not quite half as long’as the ventrals, which latter 
are nearly as long as the head. Anal not quite so high as the dorsal and like it enveloped in dense skin and 
separated from the caudal by a deep notch. Caudal rhomboidal. Colours—bright pinkish, caudal dark except 
its outer edges which are pink. 

A, brachygaster, Giinther, appears to be the same. Length of head 6} to 63, of caudal 8, height of body 
73 to 10* in the total length. Outer row of teeth in upper jaw from 10 to 20, in lower from 6 to 9. The 
adult specimen referred to is 10 not 14 inches in length. 

Habitat.—Hooghly. The specimen figured is rather above 10 inches long, and from Calcutta. Its less 
numerous enlarged anterior row of teeth, comparatively shorter head and less height of body separate it from 
G. anguillaris, to which however it is ver y closely allied. 

5. Gobioides Buchanani, Plate LXVII, fig. 5. 

Amblyopus Buchanant, Day, Proc. Zool. Soc. 1873, p. 110. 

135 Vp ID, @ |] 4 1) Wo Wisk, ANG BO Ob tle 

Length of head 7 to 71, of caudal 8, height of body 12 to 14 in the total length. Hyes—distinct. 
Greatest width of head equals its height, or half its length. Lower jaw prominent, its cleft rather oblique. 
The posterior nostril opens just before the eye, and the anterior one, which is tubular, close to the front edge of 
the snout. A minute pair of barbels below the symphysis of the lower jaw, and a still smaller pair behind them. 
Teeth—a front row of eight large and curved teeth in either jaw, several villiform rows posterior to them: a 
pair of posterior canines above the symphysis of the lower jaw. Fins—vertical ones continuous, their posterior 

* In Blyth’s type the height of the body is 1/8 of the total, 
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portions scarcely enveloped in skin: caudal elongate and pointed. Pectoral not enveloped in skin, half as long 
as the ventrals and 2/7 of the length of the head. Ar-vessel—large and oyal. Scales—a few erypts containing 
some rudimentary ones exist in the posterior part of the body. Colowrs—brownish-olive superiorly, reddish 
inferiorly. Pectoral and ventral yellow, with their outer halves black. Vertical fins blackish. _ ; 

An excellent coloured figure, 10 inches in length, marked Amblyopus ceculus, Nat. size, exists of this 
species amongst Sir W. Elliot’s drawings of fish. It was captured at Waltair, September, 1852. ; 

Habitat Calcutta, Lower Bengal, and along the coasts of the Bay of Bengal at least as low as Waltair, 
also Burma, certainly so far as Moulmein. The specimen figured is from Calcutta. 

6. Gobioides rubicundus, Plate LX VII, fig. 6. 

Ham. Buch. Fish. Ganges, pp. 37, 365, pl.'5, £. 9. 
Amblyopus Mayenna, Cuy. and Val. xii, p. 163. 
Amblyopus rubicunda, Swainson, Fishes, ui, p. 279. 
Amblyopus anguillaris, Richards. Ich. China, p. 207. 
Amblyopus Hermannianus, Giinther, Catal. ii, p. 135. 
Amblyopus tenia, Giinther, Catal. ii, p. 135. 
Odontamblyopus rubicundus, Bleeker, Gobioides, 1875, p. 42. 

B. v, D. 6 | 35-39, P. 30, V. 1/5, A. 33-36, C. 15. 

Length of head 72 to 8, of caudal 5 to 6, height of body 12 in the total length. Hyes—high up, in the 
front third of the head, almost concealed. Greatest width of head equals half its length, and its height equals 
its length behind the eyes. Cleft of mouth oblique, and of moderate depth. Barbels—absent.* Teeth—an outer 
row of about eight long, curved, pointed ones in the premaxillaries, and of about twelve similar ones in the lower 
jaw, posterior to these are one or two villiform rows in both jaws. A pair of posterior canines exist above the 
symphysis of the lower jaw. ins—dorsal and anal fins not enveloped in skin, but both continuous with the 
caudal, the anal (as shown in the figure) is often only connected to the caudal by its base. The dorsal fin is 
about 1/2 the height of the body. Pectoral as long’ as the head behind the eyes, and the ventral nearly as long. 
Caudal lanceolate. Scales—in the form of crypts on the head, minute ones begin to appear on the body in its 
last half, and become more distinct near the tail. Colowrs—greenish-olive superiorly, becoming dull white below, 
vertical fins diaphanous: caudal black. 

The proportions differ greatly with age. In one from Sind, 73 inches long, D. 6 | 33, the head is 93, 
caudal 33 in the total length. 

Habitat——Seas of India and estuaries, very common in the Hooghly at Calcutta, where it attains at least 
11 inches in length. The specimen figured (life-size) is from Calcutta. 

%. Gobioides tenuis, Plate LXIX, fig. 3. 

? Amblyopus roseus, Cuy. and Val. xii, p. 164. 
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Length of head 83, of caudal 43, height of body 203 in the total length. Hyes—small but distinct in the 
anterior third of the head. Greatest width of head equals its height and nearly half its length. Body very 
compressed. Lower jaw the longer, but not so distinctly forming the front of the head as in the other species, 
the maxilla reaches to about 1 diameter behind the hind edge of the eye. Some small barbels below the 
symphysis of the lower jaw. 'eeth—the outer row in the upper jaw consisting of about twelve curved canines 
not so large as those in the lower jaw, where there exists the same number: two or three rows of fine pointed 
teeth in either jaw behind the canines: and two posterior canines above the symphysis of the lower jaw. Fins 
vertical ones not enveloped in skin, the dorsal continuous with the caudal, its height rather exceeds that of the 
body. Pectoral 2/3 as long as the head, with about 50 branched rays: ventral slightly longer. Caudal 
lanceolate. Scales—a few rudimentary ones present on the last part of the body. Colowrs—of a general roseate 
tinge, fins colourless except the caudal which is dark with a light outer edge. 

The proportions of this fish, except as regards the pectoral fin, agree with A. rosews, C.V. which came 
from Bombay, it however is said to have D. 6 | 43, A. 1 | 41, and the pectoral 8} times in the total length. 

Habitat.—Sind, where the specimen figured (71 inches long) was captured. 

Genus, 11—Trrpaucuen, Cw. and Val. 

Branchiostegals four: pseudobranchic. A deep blind cavity above the opercle, and which ts not in communica- 
tion with that of the branchie. Body elongated and compressed: head likewise compressed. Hyes lateral, minute, 
not elevated. Teeth ina band: no canines. Dorsal jin single, the anterior portion consisting of siz spines, the soft 
with many rays, as has also the anal, whilst both are confluent with the caudal : ventrals with four or five rays, united 
forming a disk. Scales small, eycloid. 

* In some young specimens from Madras I find rudimentary barbels. 
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SYNOPSIS OF INDIVIDUAL SPECIES. 

1. Trypauchen vagina, D. 6 | 48-49, A. 40-46. Pinkish. Coasts of India to the Malay Archipelago 
and China. 

1. Trypauchen vagina, Plate LXVIII, fig. 2. 

Gobius vagina, Bl. Schn. p. 73, No. 20. 
Gobioides ruber, Ham. Buch. pp. 38, 365. 
Trypauchen vagina, Cuy. and Val. xii, p. 155, pl. 351; Cantor, Catal. p. 190; Giimther, Catal. ii, p. 137; 

Day, Fishes, Malabar, p. 118; Kner, Novara Fische, p. 187. 
Na-vettee, Tam. 

B. iv, D. 6 | 40-49, P. 15, V. 1/5, A. 40-46, C. 13, L. r. 80-85, L. tr. 21. 

Length of head 1/7 to 1/8, of caudal 1/8, height of body 2/15 to 1/11 of the total length. Hyes—small, in 
the anterior fourth of the length of the head from the snout, and the same distance apart. Body elongated and 
compressed, occipital crest elevated. The greatest width of the head a little above 1/2 of its length, and 
its height equals its length behind the eyes. Lower jaw the longer, cleft of mouth oblique, the maxilla reaches 
to below the front edge of the eye. Teeth—an outer row of rather distantly placed, moderately long, conical 
and rather curved ones in either jaw, posterior to which is a fine row in the upper and two in the lower jaw. 
Fins—frst dorsal spine rather wide at its base, the height of the fin is from 2 to 24 in that of the 
body : dorsal and anal confluent with the caudal. Pectoral 1/3 of the length of the head, its lower five rays 
short and unbranched: ventrals a little longer. Caudal pointed or rounded. Scales—cycloid, in rather 
irregular rows, lightest at their edges, sometimes depressed in their centres. Colowrs—white with a rosy tinge, 
much brighter at some seasons than at others: dorsal and anal with their outer edges gray: caudal, pectoral, 
and ventral white, or tinged with yellow. 

Habitat.—Coasts of India through the Malay Archipelago to China. The specimen figured (from 
Calcutta) is 8 imches in length, and probably full grown. lt is a very common fish, and eaten by the 
Jower classes. 

END OF VOL. I. 
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abbrevyiatus, Diapterus, 100 
abbreyiatus, Gerres, 99, 100 
abbreviatus, Nauclerus, 229 
ab-bro-ny, 295 
abhortani, Cheetodon, 108 
abu-mgaterin, Scicena, 81 
Acanthinion, 232 
Acanthocybiwm, 254 
Acanthogobius, 282 
Acanthopterygians, how num- 

bers of spines, rays, and scales 
often vary, 127 

ACANTHURIDS, 202 
Acanthurine, 202 
Acanthuroidei, 202 
Acanthurus. 202 
Acentrogobius, 282 
Acronuride, 202 
Acronurus, 202 
Actinogobius, 282 
aculeatus, Chorinemus, 231 
acuminatus, Chetodon, 110 
acuminatus, Heniochus, 110 
acuta, Sillago, 265 
acutipinnis, Gobius, 291 
adamsii, Minous, 159 
adhesipinnis, Uranoscopus, 164 
adustus, Myripristis, 169 
adustus, Psendochromis, 268 
adscensionis, Trachinus, 14 
egyptius, Acronurus, 209 
sequuleeformis, Gazza, 244 
ajfime, Diagramma, 78 
ailinis, Caranx, 219 
ofinis, Trachinotus, 234 
afinis, Thynnaus, 252 
aftinis, Uranoscopus, 260 
Agriopus, 160 
ah-ku-lah, 255 
aken-parah, Scomber, 231 
ak-ku-rati, 50 
ahra ramah, 317 
alatus, Apistus, 155 
alatus, Polemius, 155 
albacora, Thynnus, 253 
albescens, Echeneis, 258 
albescens, Remora, 259 
albicauda, Echeneis, 257 
albida, Corvina, 188 
albida, Scizna, 188 
albipunctatus, Platax, 236 
albofuscus, Epinephelus, 14 
albofuscus, Holocentrus, 14 
albofuscus, Serranus, 14 
alboguttata. Diacope, 37 
albicguttatus, Serraaus, 21 

albopunctatus, Amphacanthus, 
168 

albopunctatus, Gobins, 294 
albopunctatus, Teuthis, 168 
alborubrum, Holocentrum, 172. 
albovittatus, Plectorhynchus, 78 
albovittatum, Diagramma, 78, 

79, 80 
albus, Stromateus, 246 
alta, Ambassis, 51 
altipinnis, Pimelepterus, 143 
altispinis, Gerres, 78, 97 
altivelioides, Epinephelus, 20 
altivelioides, Serranus, 20 
altivelis, Cromileptes, 8, 9 
altivelis, Serranus, 9 
altum, Diagramma, 78 
amatti-katti, 249 
Ambassis, 49 
ambassis, Centropomus, 52, 53 
Ambassoidei, 5 
Ambassus, 49 
ambata-kuttee, Zews, 249 
Amblyapistus, 157 
amblycephalus, Umbrina, 183 
Amblycheturichthys, 282 
Amblycirrhitus, 144 
Amblygobius, 282 
Amblyodon, 184 
Amblyopodiformes, 282 
Amblyopodini, 282 
Amblyopus, 316 
amboinensis, Butis, 316 
amboinensis, Eleotris, 316 
amboinensis, Genyoroge, 33 
amboinensis, Lethrinus, 137 
amboinensis, Lutianus, 29, 34 
amboinensis, Pisciculus, 280 
amboinensis, Serranus, 13 
ambutan-parah, 249 
americanus, Histiophorus, 199 
amherstinus, Apogon, 124 
Amia, 56 
Amphacanthus, 165 
Amphiprionichthys, 158 
ana-towmbi, 279 
a@ nageoires lie de vin, Pterois, 

154 

andamanenoe, Holocentrum, 171, 
172 

andamanensis, Gobius, 288 
Anema, 261 
anei, Corvina, 189 
anei, Johnius, 188 
aneus, Johnius, 189 
aneus, Otolithus, 189 

aneus, Scizna, 189 
angwillaris, Amblyopus, 319 
anguillaris, Gobioides, 317 
anguillaris, Gobius, 317 
anguilliformis, Gobioides, 317 
angularis, Serranus, 22 
angulosus, Labrus, 173 
Anisotremus, 72 
anna-carolina, Mene, 249 
annularis, Acanthurus, 205 
annularis, Apogon, 61 
annularis, Chetodon, 112, 113 
annularis, Diacope, 32 
annularis, Holacanthus, 102, 

112 

annularis, Lutjanus, 32 
annularis, Mesoprion, 32 
annularis, Nawclerus, 229 
Anomiolepis, 195 
anoovah-meen, 28 
antecessor, Gasterosteus, 229 
Antennarius, 271 
Authias, 27 
antika-doondiawah, Sparus, 41 
Anyperodon, 8 
Apistus, 154 
Apistus, 156, 157 
aplodactylus, Scorpxna, 149 
Apocrypteini, 281 
Apocryptes, 299 
Apocryptichthys, 302 
Apocryptini, 299 
Apocryptodon, 299 
Apodontis, 254 
Apogon, 56 
Apogonichthys, 56 
APOGONINA, 49 
Apolectus, 246, 254 
Apseudobraachus, 195 
arabica, Perca, 66 
arabicus, Cheilodipterus, 66 
a-ra-wud-dah, 276 
Archamia, 56 
Archoscion, 195 
aree, 140 
areolata, Perca, 12 
areolatus, Serranus, 12 

areolatus, Serranus, 22 
argentata, Perca, 37 
argentatus, Labrus, 37 
argentata, Sciena, 37 
argentea, Datnia, 71 
argentea, Perca, 67 
argentea, Sciena, 74 
argenteum ‘Pristipoma, 74 
argenteus, Acanthopodus, 235 

argenteus, Apogon, 64 
argenteus, Chatodon, 235 
argenteus (Datnia) Therapon, 71 
argenteus, Dules, 67 
argenteus, Leiognathus, 238 
argenteus, Monodactylus, 235 
argenteus, Otolithus, 197 
argenteus, Psettus, 235 
argenteus Stromateus, 247 
argenteus, Therapon, 71 
argenteus, Pomadasis, 74 
argentilineatus, Periophthalmus, 

303 
argentimaculata, Diacope, 38 
argentimaculata, Sciena, 37 
argentimaculatus, Lutianus, 

37,38 
argentimaculatus, Iatjanus, 38 
argentimaculatus, Mesoprion, 38 
argus, Cacodowus, 114 
argus, Cephalopholis, 24 
argus, Chwtodon, 114 
argus, Epinephelus, 24 
argus, Scatophagus, 114, 115 
argus, Serranus, 24 
argyreum, Pristipoma, 75, 76 
Argyraps, 138 
argyrvosoma, Lycogenis, $9 
argyrozona, Priopis, 54 
argyrosomus, Scolopsis, 87 
argyrurus, Coryphena, 248 
aries, Chrysophrys, 142 
a-rig-dah, 312 
armata, Citula, 223 
armata, Sciena, 223 
armatus, Cavangoides, 223 
armatus, Caranx. 211, 223 
aroubiensis, Apogon, 60 
arriti-ki, 265 
arulius, Barbus, 29 
aruset, Holacanthus, 112 
armata, Scorpzena, 149 
armatus, Trichiurus, 201 
asfur, Chetodon, 112 
asfur, Holacanthus, 112 
asfur, Pomacanthus, 112 
aspen, Scienoides, 187 
Aspinurus, 208 
Asterropteryx, 309 
Astrocanthus, 273 
atookoia, Stromateoides, 246 
atoo-koia, Stromateus, 246 
atous, Stromateus, 246 
Atractoscion, 196 
atromaculatus, Chetodon, 114 
atropus, Brama, 221 
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atropus, Carangoides, 221 
atropus, Caranx, 211, 221 
atropus, Olistus, 221 
auchenotenia, Gobius, 288 
auctorwm, Lobotes, 84 
aucupatorius, Boleophthalmus, 

307 
awrantius, Lutjanus, 80 
aurata, Perca, 87 
awrata, Scolopsides, 87 
awratus, Lutjanus, 87 
auratus, Psenes, 237 
auratus, Scolopsis, 87, 88 
aurea, Amia, 61 
aureovittatus, Lutjanus, 87 
aureovittatus, Mullus, 122 
aureus, Apogon, 61 
aureus, Centropomus, 61 
aureus, Cirrlites, 145 
aureus, Cirrhitichthys, 145 
awreus, Polynemus, 176 
awriflamma, Mulloides, 122 
auriflamma, Mullus, 122, 123 
auriflamma, Upeneus, 122 
auriga, Cheetodon, 106 
auriga, Linophora, 106 
auritus, Apogon, 63 
auritus, Apogonichthys, 63 
aurolineatus, Gnathodentex, 93 
aurolineatus, Mesoprion, 41 
aurolineatus, Pentapus, 93 
aurolineatus, Acanthurus, 204 
aurolineatus  Pristipomatoides, 

95 

aurolineatus, Sparus, 93 
australis, Echeneis, 257 
australis, Teuthis, 204 
austriacus, Cheetodon, 107 
Awaous, 282 
axillaris, Diacope, 44, 45 
axillaris, Scizena, 188 
axillaris, Corvina, 188 
Aninurus, 208 
Aylopon, 27 

baal, 247 
baculis, Ambassis, 51 
baculis, Chanda, 51 
badahlan, 248 
Badis, 127, 128 

- badis, Labrus, 128 
bad-vaad-hi, 129 
bah-mear, 141 
bahrul, Centropomus, 52 
Baidiella, 184 
baillonii, Cesiomorus, 233 
baillonii, Trachinotus, 233 
baillonii, Trachynotus, 233 
bajad, Caranx, 217 
balah-kera, 313 
balantiophthalmus, Scomber, 217 
balinensis, Apogon, 60 
balteatum, Diagramma, 77, 82 
balteatus Plectorhynchus, 82 
balteatus, Smaris, 94 
bankamensis, Lethrinus, 137 
bankanensis, Amia, 101 
bankanensis, Apogon, 101 
baor, 7 
barbata, Scorpena, 150 
barbatus, Mullus, 126 
barberinus, Mullus, 124 
barberinus, Parwpeneus, 124 
barberinus, Upeneus, 124 
barlovi, Ambassis, 51 
bassensis, Sillago, 265 
batjanensis, Ambassis, 53 
bato, Apocryptes, 302 
bato, Gobius, 302 
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batoides, Apocryptes, 301 
BaTRACHID”, 269 
Batrachus, 269 
Bedula, 129 
beeshatara, 114 
begti, 7 
bekkut, 7 
belengeri, Apistus, 156 
belengert, Caranx, 216 
belengeri, Corvina, 191 
belengeri, Johnius, 191 
belengeri, Scizna, 191, 193 
belengeri, Tetraroge, 156 
Belobranchus, 309 
bengalensis, Genyoroge, 33 
bengalensis, Genyoroge, 46 
bengalensis, Holocentrus, 33 
bengalensis, Lutianus, 29, 33, 34 
bengalensis, Lutjanus, 33 
bengalensis, Mesoprion, 46 
bennetti, Dules, 67 
bensasi, Mullus, 121 
bensasi, Upeneoides, 121 
berbis, Equula, 243 
berda, Chrysophrys, 140 
Brrycrpz, 169 
bhat, 179 
biaculeatus, Monoceros, 209 
biauritus, Collichthys, 194 
biauritus, Otolithus, 194 
biauritus, Scivwnoides, 194 
bichu-gende, 286 
bidii, Caranx, 225 
bifasciata, Chrysophrys, 141 
bifasciatum, Diploprion, 28 
bifasciatus, Apogon, 62 
bifasciatus, Apogon, 62 
bifasciatus, Chetodon, 141 
bifasciatus, Chetodon, 110 
bigibbus, Antennarius, 271 
biguttatus, Lutianus, 34 
biguttatus, Lutjanus, 34 
biguttatus, Serranus, 34 
bilineata, Perca, 28 
bilineatus, Anthias, 85 
bilineatus, Scolopsis, 85 
bilineatus, Scolopsides, 85 
bimaculatus, Scolopsis, 85 
bimaculatus, Scolopsides, 85 
bindoo-karah, Zeus, 240 
bindoides, Equula, 240 
bindus, Equula, 240 
binotata, Seriola, 227 
binotatus, Coius, 96 
biocellatus, Chzetodon, 108 
biocellatus, Gobins, 289 
bipinnulata, Seriola, 228 
bipinnulatus, Elagatis, 228 
bipinnulatus, Seriolichthys, 228 
bipunctatus, Dentex, 92 
bispinosus, Otolithus, 196 
birralli, 196 
biteeniata, Diacope, 41 
biteniatus, Upeneus, 120 
bivittata, Elacate, 256 
bivittatus, Upeneoides, 120 
bivittatus, Upeneus, 120 
bleekeri, Acanthurus, 205 
bleekeri, Apocryptes, 300 
bleekeri, Apogon, 64 
bleekeri, Archamia, 64 
bleekeri, Cirrhitichthys, 145 
bleekeri, Gobius, 289 
bleekeri, Lutjanus, 34 
bleekeri, Mesoprion, 34 
bleekeri, Sciwena, 185 
bleekeri, Scolopsis, 85, 87 
bleekeri, Synagris, 92 
Blepharis, 210, 211 

blochii, Acanthurus, 207 
blochii, Cesiomorus, 234 
blochii, Dentex, 92 
blochvi, Diagramma, 79, 82 
blochii, Equula, 241 
blochii, Kurtus, 174 
blochii, Lutjanus, 47 
blochii, Platax, 236 
blochii, Plectorhynchus, 82 
blochii, Priacanthus, 48 
blochii, Trachinotus, 234 
boddaertii, Acanthopus, 118 
boddaertii, Boleophthalmus, 307 
boddaerti, Boleophthalmus, 308 
boddaertii, Cheetodon, 113 
boddaerti, Eleotris, 307 
boddaerti, Gobius, 307 
Bodianus, 8, 9 
bodosi, 129 
boelang, Epinephelus, 26 
boelang, Serranus, 26 
boenack, Bodianus, 23 
boenack, Epinephelus, 23 
boenack, Serranus, 9, 23, 26 
Bogoda, 49 
bogoda, Ambassis, 50, 52 
bogoda, Chanda, 50 
bohar, Diacope, 44 
bohar, Lutianns, 44 
bohar, Lutjanus, +4 
bohar, Mesoprion, 44 
bohar, Sciena, 44 
Bola, 184, 193 
bole, 18 
Boleophthalmini, 304 
Boleophthalmus, 304 
bonito, 252 
bontoo, 19 
bontoo, Perca, 19 
bontoo, Serranus, 19 
bool, 19 
boops, Caranx, 218 
boops, Selar, 218 
boorgooni, 69 
booroo, 186 
borboniensis, Echeneis, 258 
borbonicus, Serranus, 15 
borensis, Diacope, 43 
borensis, Mesoprion, 43 
Bostrichthys, 308 
Bostrictis, 308 
Bostrychus, 308 
botahl, 187 
botche, Myripristis, 169 
botche, Sparus, 169 
botla-parah, Scomber, 233 
botla, Scomber, 233 
botlavoo-champah, Sparus, 30 
bottonensis, Genyoroge, 43 
botul, 194 
bottonensis, Mesoprion, 43 
boul-la, 295 
boutonensis, Holocentrus, 43 
brachiata, Scorpena, 162 
brachio, Scorpena, 162 
brachio, Synanceia, 162 
brachycentrus Nauclerus, 229 
Brachyeleotiis, 309 
brachygaster, Amblyopus, 318 
Brachygobii, 282 
Brachygobius, 282 
brachyptera, Echeneis, 258 
Brachyrus, 152 
brachysoma, Scomber, 251 
brasiliensis, Thynnus, 252 
brevicarinatus, Caranx, 221 
breviceps, Gobius, 294 
brevifilis, Gobius, 288 
brevirostris, Equula, 240 

brevirostris, Equula, 241 
breyirostris, Gobius, 285 
brevirostris, Histiophorus, 199 
brevirostris, Naseus, 209 
brevirostris, Teuthis, 168 
brevis, Caranx, 220 
brevis, Selar, 219 
britannus, Sparus, 99 
British Museum Catalogue, 
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brunneus, Bwro, 167 
brunneus, Ofolithus, 195 
brunneus, Scieenoides, 195 
buccata, Eleotris, 316 
buccata, Prionobutis, 316 
buchanani, Amblyopus, 318 
buchanani, Badis, 128 
buchanani, Gobioides, 318 
buck-ku, 254 
buckra, 50 
Buffichthys, 162 
bufonites, Sparus, 142 
bullee-kokah, Gobius, 295 
bundei, 128 
bundi, 313 
Buro, 165 
bu-ru, 197 
buruensis, Ambassis, 55 
Butii, 281 
Butis, 309 
butis, Butis, 315 
butis, Cheilodipterus, 315 
butis, Eleotris, 315, 316 
buttonensis, Diacope, 43 
bynoensis, Gobius, 284 
bynoensis, Odontogobius, 284 

caballa, Equula, 239, 240 
cabrilla, Serranus, 9 
Cacodowus, 114 
cxcula, Cepola, 318 
cxculus, Amblyopus, 318 
cxculus, Gobioides, 318 
cerulaureus, Czesio, 96 
ceruleolineata, Diacope, 40, 41 
ceruleo-lineatus, Plesiops, 128 
ceruleo-pinnatus, Caranx, 222 

ceruleopunctata, Diacope, 37 
ceruleopunctata, Genyoroge, 37 
ceruleopunctatus, Lutjanus, 37 
ceruleopunctatus, Mesoprion, 37 
ceruleopunctatus, Serranus, 21 
cerulescens, Holacanthus, 112 
cwruleus, Upeneoides, 121 
Cexesio, 94 
Cesiomorus, 252 
calamara, Sparus, 140 
calcar, Perca, 7 
calcarifer, Holocentius, 7 
calcarifer, Lates, 7 
calla, Caranx, 220 
Callanthias, 27 
Callicanthus, 208 
Callionymus, 275 
calliwrus, Scartelaos, 301 
Callogobius, 282 
cambon, Caranx, 220 
canada, Hlacate, 256 
canarensis, Eleotris, 313 
cancellatus, Scolopsides, 86 
cancellatus, Scolopsis, 86 
cancelloides, Datnia, 71 
candidus, Stromateus, 246, 247 
caninus, Gobius, 288 
caninus, Gobius, 288 
CaNTHARINA, 132 
cantori, Johnius, 190 
cantoris, Apocryptes, 302 
cantoris, Apocryptichthys, 302 



cantoris, Eleotris, 312 
caperata, Eleotris, 315, 316 
caperatus, Eleotris, 315 
Caprodon, 27 
Caracanthus, 158 
carah, Equula, 243 
CaRANGIDA, 210 
Carangichthys, 210, 211 
Carangoides, 210, 211 
Carangops, 210 
Carangus, 210 
carangus, Caranx, 211, 215 
carangus, Scomber, 215 
Caranx, 210,211 
caraputty, 237 
carbunculus, Platycephalus, 278 
cavibeus, Chloroscombrus, 227 
carinata, Sconpena, 155 
carinatus, Apistus, 155 
carinatus, Pterichthys, 155 
caripo, Pristipoma, 74 
caripe, Perca, 74 
carout, Mesoprion, 35 
carouna, Corvina, 192 

cart-kana, 50 
carutta, Johnius, 192, 193 
carutta, Scizna, 192 
catalea, Corvina, 189 
cataleus, Johnius, 189 
CATAPHRACTI, 279 
catebus, Gobius, 295 
catenula, Labrus, 141 
Catochenum, 96 
Catophracti, 274 
Catopra, 127, 130 
catus, Coius, 42, 43 
caudimaculata, Percis, 263 
caudimaculatum, Holocentrum, 
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cavifrons, Eleotris, 313 
celebica, Corvina, 185 
celebicus, Acanthurus, 206 
celebicus, Epinephelus, 22 
celebicus, Gobius, 289 
celebicus, Johnius, 185 
celebicus, Serranus, 22 
Centrarchini, 127 
Centrogaster, 165 
Centrogobius, 282 
Centropogon, 155 
Centropus, 158 
centurio, Diagramma, 83 
centurio, Lethrinus, 136 
Cephalogobius, 282 
Cephalopholis, 8, 9 
ceramensis, Amia, 65 
ceramensis, Apogon, 65 
ceramensis, Gobiodon, 298 
ceramensis, Gobius, 297 
Cerna, 8 

~~ chaandeha, 17 
chaca, Calliomorus, 276 
chacca, Platycephalus, 276 
Chetodon, 103 
CHZTODONTIDA, 102 

CHZ&TODONTINA, 102, 103 
Chetwrichthyi, 282 
Cheturichthys, 282 
chah-ti-ing-ud-dah, 120 
chal-burn-dah, 190 
Chanda, 49, 96 
chamdee, 51, 54 
changarah, 92 
changua, Apocryptes, 301 
changua, Gobius, 301 
chaptis, Bola, 189 
chaptis, Johnius, 189 
chatareus, Coius, 117 
chatareus, Toxotes, 117 
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ched-du-ah, 50 
cheeb-ta-ta-dah, 154 
cheerul, 120 
cheewoola-parah, 224 
Cheilodipterus, 65 
Cheilodipterus, 57, 307 
Cheilotrema, 184 
Chelmo, 109 
chembolay, 43 
chilensis, Pelamys, 253 
chironectes, 271 
Chironecteoidei, 271 
chirophthalmus, J)actylopterus, 

279 
chirtah, Lutjanus, 32 
chirtah, Mesoprion, 32 
chirtah, Sparus, 32 
chitchillee, Sparus, 142 
chitsilloo, 114 
chloris, Scomber, 227 
Chloroscombrus, 226 
chlorostigma, Chironectes, 272 
chlorostigma, Serranus, 12 
CHONDROPTERYGII, 1 
Chondroplites, 246 
Chonephorus, 282 
chood-mud-dah, 303 
choori-min, 252 
Choridactylus, 161 
Chorinemus, 229 
chota-bekkut, 84 
chow-ur-dah, 276 
chow-lud-dah, 166 
christianwm, Holocentrum, 173 
chrysargyra, Chrysophrys, 142 
chrysobalion, Pristipoma, 74 
Chrysoblephus, 139 
Chrysophrys, 138 
Chrysophrys, 139 
chrysos, Caranx, 215 
chrysotenia, Apogon, 61 
chrysotenia, Lutianus, 36 
chrysotenia, Lutjanus, 36 
chrysoteenia, Mesoprion, 36, 37 
chrysozona, Czsio, 95, 96 
chrysozonus, Scomber, 250 
chrysurus, Cheetodon, 105, 106 
chryswrus, Coryphena, 248 
chrysurus, Micropteryx, 227 
chrysurus, Pomacentrus, 105 
chrysurus, Scomber, 227 
chuddukum, 110 
chumbum, 255 
chumdawah, Sparus, 245 
Chutichi, 131 
Cichloides, 127 
ciliaris, Caranx, 223 
ciliaris, Caranx, 224 
ciliaria, Citula, 223 
ciliaris, Zeus, 97, 224 
ciliata, Kuhlia, 67 
ciliata, Perca, 67 
ciliata, Percichthys, 67 
ciliatus, Holocentrus, 89 
ciliatus, Moronophis, 67 
ciliatus, Scolopsis, 89 
cincta, Pterois, 154 
cinctum, Diagramma, 81 
cinerascens, Diagramma, 83 
cinerascens, Pimelepterus, 143 
cinerascens, Scicna, 143 
cinereus, Lethrinus, 135 
cinereus, Stromateoides, 247 
cinereus, Stromateus, 246, 247 
cinereus, Therapon, 70, 71 
cinnabarinus, Upeneus, 126 
cirratus, Amblyopus, 318 
cirratus, Gobioides, 318 
Cirrhites, 144 

Cirrhitichthys, 145 
CrrruHITiIp#, 144 
Cirrhitopsis, 145 
cirrhosa, Caranx, 223 
cirrhosa, Perca, 150 
cirrhosa, Scorpena, 150 
cirrhosa, Scorpzenopsis, 150 
Cirrimens, 181 
citrinus, Gobiodon, 298 
citrinus, Gobius, 298 
citrinus, Pseudogobiodon, 298 
citula, Carangoides, 223 
citula, Caranx, 223 
Clara, 101 
clypeata, Echeneis, 258 
coccinea, Diacope, 43 
cock-up, 7 ; 
Cocotropus, 159 
cod, black rock, 141 
cognatus, Uranoscopus, 260. 
coibor, Bola, 188 
coti-bola, 194 
coioides, Bola, 19 
coioides, Serranus, 19 
coitor, Bola, 187 
coitor, Corvina, 187 
coitor, Johnius, 187 
coitor, Scizena, 187 
Coius, 7 
collaris, Cheetodon, 107, 108 
Collichthys, 193 
colours, how affected, 6 
colours in Diagramma, 77 
coma, Equula, 239 
coma, Hquula, 244 
commaree, 18 
commersonii, Ambassis, 52, 58 
commersonii, Ambassis, 53 
commersonii, Antennarius, 271 
commersonii, Cybium, 255 
commersonit, Labrus, 74 
commersonii, Pristipoma, 74 
commersonit, Psettus, 234 
commersonii, Scomber, 255 
compressus, Caranx, 221 
compressus, Nauclerus, 229 
conagga, Cheetodon, 204 
concatenata, Teuthis, 167 
concatenatus, Amphacanthus, 
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conductor, Centronotus, 229 
confertus, Serranus, 14 
coompoo, 74 
coondallum, 292 
cooroowa, 190 
coorrie, 140 
Coracinas, 184 
corake, 74 
corallicola, Epinephelus, 20 
corallicola, Plesiops, 128 
corallicola, Serranus, 20 
cordyla, Trachwrus, 215 
Corniger, 170 
cornutus, Cheetodon, 111 
cornutus, Kurtus, 174 
cornutus, Zanclus, 111 
coroua, 74 
Corvina, 184 
Corypheena, 248 
coryphenula, Gobius, 298 
CoryPHANID®, 248 
Corythobatus, 159 
cosmopolita, Chloroscombrus, 227 
cosmopolita, Seriola, 227 
Corripm, 274 
Corrrnt, 148 
Cottini, 274 
Cotylopus, 298 
crapao, Serranus, 19 
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crassispina, Plectorhynchus, 78 
crassispinum, Diagramma, 78 
Crenidens, 132 
crenidens, Sparus, 133 
crimiger, Acronwrus, 209 
criniger, Gobius, 288 
cristatus, Euctenogobius, 291 
cristatus, Gobius, 291 
crocodile fishes, 274 
Cromileptes, 8 
Crossoderma, 158 
crumenophthalmus, Caranx, 217, 
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crumenophthalmus, Scomber, 
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Cryptocentrus, 282 
Cryptosmilia, 115 
Ctenodon, 202 
Ctenodon, Acanthurus, 207 
Ctenogobius, 282 
cudeerah, 265 
cuddul-verarl, 256 
cuja, Bola, 187 
cuja, Corvina, 187 
cuja, Sciena, 187 
culingah, 265 
Culius, 309 
culius, Cheilodipterus, 313 
cul-kah-catchee, 173 
cul-kilchi, 95 
cullawah, 9 
cul-plaachee, 159 
cul-sillandan, 61 
cultalli, 232 

cultellatus, Platycephalus, 276 
cul-towmbi, 164 
cuning, Cexsio, 95 
cuning, Cichla, 95 
cuning, Sparus, 95 
currapu-mattawa, 140 
curroopoo-voval, 247 
currumay, 42 

currutche, 75 
cutlah, 190 
cut-tah-lee, 75 
cuttu pirium, 37 
cuvier, Bodian, 79, 80 
cuvieri, Chrysophrys, 141 
cuviert, Diagramma, 79 
cuvieri, Opisthognathus, 266 
cwvieri, Therapon, 70 
cyanosmos, Acentrogobius, 287 
cyanosmos, Gobius, 287 
cyanostigma, Scorpena, 148 
cyanostigma, Serranus, 24 
cyanostigmatoides, Epinephelus, 

24 

cyanostigmatoides, Serranus, 24 
Cybium, 254 
Cyclogobius, 282 
cyclostoma, Upeneus, 125 
cylindrica, Percis, 263 
cylindricus, Serranus, 14 
Cynoscion, 195 
cyprinoides, Megalops, 97 

dacer, Equula, 240 
dacer-karah, Zeus, 240 
Dactylopterus, 27 
dara, 179 
daura, Equula, 240 
damba, 17 
dangara, 7 
danius, Atherina, 316 
danius, Eleotris, 316 
dario, Badis, 129 
dario, Labrus, 129 
Datnia, 71 
Datnia, 68 
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datnia, Coius, 140 
datnia, Chrysophrys, 140, 
Datnioides, 96 
dayi, Ambassis, 54 
Decapterus, 210, 211 
Decaptus, 228 
decemlineata, Diacope, 46 
decussatus, Cheetodon, 105 
decussatus, Lutianus, 47 
decussatus, Lutjanus, 47 
decussatns, Mesoprion, 47 
delicatulus, Lactarius, 245 
delisianus, Acanthurus, 203 
dentatus, Apocryptes, 301 
dentatus, Boleophthalmus, 306 
Dentex, 89 
Dentew, 90 
dentex, Hquula, 244 
denticulata, Ambassis, 55 
desjardinti, Acanthurus, 

208 
dermochirus, Serranus, 21 
dewi-koraleyah, 114 
diacanthus, Cheetodon, 113 
diacanthus, Holacanthus, 113 
diacanthus, Johnius, 189 
diacanthus, Lutjanus, 189 
diacanthus, Pseudosciena, 189 
diacanthus, Scizna, 189 
diacanthus, Serranus, 17 
Diacope, 29 
diacopeformis, Serranus, 19 
diadema, Holocentrum, 171 
Diagramma, 77 
diagramma, Anthias, 82 
diagramma, Perca, 78 
Diapterus, 96 
didactyla, Scorpana, 160 
didactyla, Synanceia, 161 
didactylum, Pelor, 160 
digitata, Scorpena, 161 
Diphreutes, 110 
Diplolepis, 184 
Diploprion, 28 
dius, Periophthalmus, 303 
dispar, Serranus, 22 
displurus, Mullus, 125 
displurus, Upeneus, 125 
djeddaba, Caranx, 218 
djeddaba, Scomber, 218 
dodecathanthoides, Mesoprion, 

35, 36 
dodecacanthus, Lutianus, 29, 33 
dodecacanthus, Lutjanus, 33 
dolfyn, Corypheena, 248 
dolphins, 248 
domina, Sillaginopsis, 264 
domina, Sillago, 264 
doondiawah, Sparus, 42, 43 
dood-ka-matl, 113 
dorado, Corypheena, 248 
Dormitator, 309 
dorsalis, Anvyphacanthus, 168 
dorsalis, Cheetodon, 108 
dorsalis, Corvina, 185 
dorsalis, Teuthis, 168 
draciena, Apistus, 156 
dracena, Gymnapistus, 156 
dracena, Prosopodasys, 156 
draczna, Trichosomus, 156 
draco, Cataphractus, 280 
draconis, Pegasus, 280 
draco, Pegasus, 280 
Drepane, 115 
drepanis, Trachinotus, 234 
ductor, Gasterosteus, 229 
ductor, Scomber, 229 
ductor, Naucrates, 229 
Dules, 67 
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dum-de-a, 140 
durruah, 7 
dussumieri, Acanthurus, 206 
dussumieri, Ambassis, 54 
dusswmieri, Batrachus, 269, 270 
dussumieri, | Boleophthalmus, 

305, 306 
dusswmieri, Chanda, 54 
dussumieri, Corvina, 188 
dussumieri, Equula, 239 
dussumieri, Johnius, 188 
dussumieri, Pimelepterus, 143 
dussumieri, Pristipoma, 75 
dussumieri, Sciwna, 183 
dussumieri, Scizena, 192 
dussumieri, Seriola, 228 
dussumieri, Umbrina, 183 
dux, Cheetodon, 113 
duax, Holacanthus, 113 

Echeneidina, 257 
Ticheneis, 257 
Echeneoidet, 250, 257 
echinata, Tetraroge, 159 
echinatus, Cocotropus, 159, 160 
echinatus, Corythobatus, 159 
edentula, Equula, 238, 239, 244 
edentulus, Leiognathus, 239 
edentulus, Scomber, 238 
eesputti, 114 
ehvenbergii, Lethrinus, 137 
ehrenbergit, Platax, 236 
ekala, Caranx, 215 
ekala-parah, Scomber, 215 
Elacate, 256 
Elastoma, 27 
ELASMOBRANCHII, 1 
elegans, Gobius, 293 
Eleotriformes, 281 
Eleotrii, 281 
Lleotrini, 281 
Hleotriodes, 309 
Eleotris, 309 
ELEUTHEROBRANCHII, 1 
Eleutheronema, 176 
ellipticus, Lutjanus, 85 
ellioti, Apogon, 63 
elongatus, Polycaulis, 164 
elongatus, Trachicephalus, 164 
elongata, Synanceia, 164 
endekatenia, Amia, 59 
endekatnia, Apogon, 59 
endrachtensis, Platycephalus, 
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Enneacentrus, 8, 9 
enneacanthus, Mesoprion, 46 
enmeadactylus, Pomacanthus, 87 
enceladus, Chetodon, 110 
ensifera, Equula, 238 
ensis, Xiphias, 198 
Epinephelini, 8 
Epinephelus, 8, 9 
Ephippus, 115 
Equula, 237 
equula, Centrogaster, 238 
equula, Gerres, 99 
equula, Scomber, 238, 243 
equulus, Cesio, 238 
erate, Lobotes, 84 
Erotelis, 309 
eruttum-corah, 75 
erythrea, Sillago, 265 
erythreus, Serranus, 25, 26 
erythreus, Holocentrus, 15 
erythrina, Diacope, 32 
erythrinus, Mesoprion, 32 
erythrinus, Sparus, 40 
erythrogaster, Ceesio, 95 
erythrogaster, Odontonectes, 95 

| 

erythronemus, Periophthalmus, 
304 

erythrophaios, Gobion, 297 
erythrophaios, Gobius, 297 
erythropterus, Lutianus, 31, 32 
erythropterus, Lutjanus, 35 
erythropterus, Lutianus, 29 
erythropterus, Mesoprion, 32 
erythropterus, Mesoprion, 35 
erythrospilus, Gobiodon, 298 
erythrurus, Cichla, 100 
erythrurus, Lethrinus, 137 
erythrurus, Serranus, 18 
erythrurus, Sparus, 99, 100 
esculentus, Lethrinus, 136 
etaapee, Mesoprion, 46 
Euchoristopus, 303 
Hucinostomus, 96 
Buctenogobius, 282 
Eucyclogobius, 282 
Bugobii, 282 
Evoplites, 29 

falcatus, Choetodon, 116 
faleatus, Scomber, 234 
falcatus, Trachinotus, 2384 
falciformis, Monodactylus, 234 
falciformis, Psettus, 234 
falcifer, Trachinotus, 234 
faleula, Cheetodon, 104 
Jarkharii, Chorinemus, 231 
farkharii, Lobotes, 84 
fasciata, Amia, 60 
fasciata, Catopra, 131 
fasciata, Clupea, 243 
fasciata, Hquula, 243 
fasciata, Perca, 15 
fasciatus, Apogon, 60 
fasciatus, Apogon, 59, 60 
fasciatus, Blepharis, 224 
Jasciatus, Chetodon, 113 
fasciatus, Cirrhites, 145, 146 
fasciatus, Epinephelus, 16 
fasciatus, Harpurus, 204 
fasciatus, Leiognathus, 243 
fasciatus, Lethrinus, 137 
fasciatus, Mullus, 60 
fasciatu:, Pristolepis, 131 
fasciatus, Serranus, 15, 16 
fasciatum, Sicydium, 299 
fasciolatus, Upeneoides, 120 
faujus, Lophius, 273 
faveatus, Serranus, 14 
feliceps, Eleotris, 311 
ferdau, Caranx, 217 
ferdau, Caranx, 221 
ferdau, Scomber, 217 
filamentosum, Catochenum, 98 
filamentosus, Barbus, 29 
filamentusus, Cantharus, 91, 92 
fiiamentosus, Dentew, 90, 91, 92 
filamentosus, Diapterus, 98, 99 
filamentosus, Gerres, 97, 98 ° 
filamentosus, Nemipterus, 91 
jilamentosus, Pomacentrus, 106 
filamentosus, Scomber, 224 
filamentosus, Synagris, 92 
jiligera, Equula, 243 
tlat-heads, 272 
flavescens, Chzetodon, 106 
flawipinnis, Mesoprion, 43 
flayo-cxruleus, Epinephelus, 15 
flavo-cxruleus, Holocentrus, 15 
flavo-czeruleus, Serranus, 15 
flavolineatus, Hypeneus, 122 
flavolineatus, Mulloides, 122 
flavolineatus, Mullus, 122 

flawo-purpurea, Perea, 15 
flewrieu, Ostorhinchus, 61 
formosa, Scizna, 23 
Sormosus, Epinephelus, 23 
formosus, Serranus, 23, 24 
forskalii, Crenidens, 132 
forskalii, Crenidens, 133 
forskalii, Holocentrus, 15 
forsteri, Amblycirrhites, 144 
Sorsteri, Caranx, 216 
forsteri, Cirrhites, 144 
forsteri, Grammistes, 144 
forsteri, Paracirrhites, 144 
forsteri, Scomber, 231 
frenata, Anvia, 58 
frenatus, Apogon, 58, 59 
frenatus, Pristiapogon, 58 
freycineti, Periophthalmus, 304. 
Jronticornis, Naseus, 209 
Sronticornis, Naso, 209 
fulva, Diacope, 34 
fulva, Genyoroge, 34 
fulya, Perca, 34 
fulyiflamma, Diacope, 41 
fulviflamma, Lutianus, 39, 40, 

41, 42 

fulviflamma, Iatjanus, 42 
fulviflamma, Mesoprion, 41 
fulviflamma, Perca, 41 
fulviflamma, Sciena, 41 
fulvoguttatus, Carangoides, 217 
fulvoguttatus, Caranx, 217 
fulvus, Holocentirus, 34 
fulvus, Lutianus, 34 
furcatum, Pristipoma, 73 
furcatus, Apogon, 64 
furcatus, Grammistes, 73 
furcreea, Corvina, 188 
furcrea, Perca, 188 
furerzeus, Pachypops, 188 
furcosus, Dentex, 93 
furcosus, Synagris, 93 
fusca, Echeneis, 257 
fusca, Hleotris, 313 
fusca, Pecilia, 313 
fuseoguttatus, Perca, 22 
fuscoguttatus, Hpinephelus, 22 
fuscoguttatus, Serranus, 18, 22, 

101 

fuscus, Acanthurus, 206 
fuscus, Culius, 313 
fuscus, Gobius, 294 
fuscatus, Periophthalmus, 303 
fuscus, Pimelepterus, 143 
fuscus, Pimelopterus, 143 
fuscus, Pseudochromis, 268 
fuscus, Trachinotus, 254 
fuscus, Xyster, 143 

gabonicus, Periophthalmus, 304 | 
gad-gud-di, 129 
gagi-balah-kera, 316 
gahnu, 69 
gaimardi, Epinephalus, 14 
gaimardi, Mesoprion, 45 
guimardi, Platax, 236 
gaimardi, Serranus, 14, 15 
Gallichthys, 210, 211 
gallichthys, Blepharis, 224 
gallichthys, Carangoides, 224 
gallus, Caranx, 224, 225 
gallus, Citula, 224 
gallus, Zeus, 224 
gandreechee, 51 
gangene, Batrachoides, 270 
gangene, Batrachus, 270 
garchum, 244 

flavolineatus, Upeneus, 122 

jlavo-purpuratus, Cynichthys, 15 | 

( 

gardenii, Centronotus, 256 
Gazza, 243 



gelatinosus, Polynemus, 179 
gembra, Alphestes, 37 
gembra, Mesoprion, 38 
Genicanthus, 111 
Genyonemus, 184 
geniguttatus, Lethrinus, 136 
geniserra, Pterois, 153 
Genyatremus, 72 
Genyoroge, 29 
Genytremus, 72 
geographicus, Lophius, 272 
geographicus, Serranus, 22, 101 
geometricus, Holacanthus, 112 
Gerres, 96 1 
GERRINA, 96 
gerroides, Pentaprion, 101 
ghanam, Holocentrus, &6 
ghanam, Sciena, 86 
ghanam, Scolopsides, 86 
ghanam, Scolopsis, 86 
ghebul, Therapon, 69 
gibba, Diacope, 43 
gibba, Genyoroge, 43 
gibba, Sciewna, 43 
gibbus, Lutianus, 43 
gibbus, [atjanus, 43 
gibbus, Mesoprion, 43 
gigas, Gerres, 98 
gilberti, Epinephelus, 13 
gilberti, Serranus, 13 
Gillia, 282 
Gillichthys, 282 - 
giuris, Gobius, 283, 294, 295, 

296 
gladius, Histiophorus, 198, 199 
gladius, Istiophorus, 198 
gladius, Scomber, 198 
glaga, Amia, 62 
glaga, Apogon, 62 
glaga, Apogonichthys, 62 
glaucus, Boleophthalmus, 306 
glaucus, Serranus, 22 
glaucus, Scizena, 192 
Glossamia, 56 
Glossogobius, 282 
glyphidodon, Apocryptes, 301 
Gnathanodon, 210, 211 
Gnathocentrum, 111 
Gnathodentex, 93 
Gnathypops, 266 
god-chappi, 50 
goal, 186 
Gobiichthys, 282 
Gopup2, 281 
Gobiiformes, 281 
Gobiina, 281 
Gobiini, 281 
Gobileptes, 299 
Gobiodon, 297 
gobiodon, Gobius, 297 

Gobiodontini, 281 
Gobioides, 316 
Gobiomoroides, 309 
Gobiomorphus, 309 
Gobionelli, 282 
Gobionellus, 282 
gobiopsis, 282 
Gobius, 282 

gogee ramah, 318 
golaree, 197 
goldmani, Plectorhynchus, 79 
gomorah, Equula, 240 
Gonopterus, 111 
gooloo, 295 
goo-loo-wah, 295 
goomorah-karah, Zeus, 239 
gossiporaéh, 129 
gracilis, Amblyopus, 317 
gracilis, Gobioides, 317 
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Grammatorcynus, 251 
grammepomus, Gobius, 292 
grammica, Genyoroge, 46 
grammicus, Serranus, 23 
grammvicusy Synagris, 92 
Grammistes, 27 
grandinosus, Gobius, 288 
gray pomfret, 247 
griseum, Diagramma, 81 
griseus, Gobius, 285 
griseus, Stromateus, 247 
grossa, Buffichthys, 162 
grossa, Synanceia, 162 
grumbum, 208 
grunniens, Anthias, 75 
grunniens, Batrachus, 269 
grunniens, Batrachus, 270 
grunniens, Cottus, 269 
grumniens, Perca, 75 
GRYSTINA, 67 
guamensis, Dules, 67 
guamensis, Scorpena, 150 
guamensis, Scorpznopsis, 150 
guara, Scomber, 218 
Guavina, 309 
gudgutia, Coius, 74 
gudtha, 129 
gulah, 295 
guuminda, Cantharus, 91 
guliminda, Spondyliosoma, 91, 

92 
gu-nas-st, 49 

gundi-parah, Scomber, 216 
guoraka, Perca, 75 
guoraka, Pristipoma, 75, 76 
gussir, 18 
gutgutia, Mesoprion, 74 
guttatissimus, Cbheetodon, 106 
guttatus Amphacanthus, 168 
guttatus, Bodianus, 24 
guttatus, Scomber, 255 
guttatus, Serranus, 24 
guttatus, Serranus, 24 
guttatus, Upeneoides, 121 
guttatus, Uranoscopus, 260 
guttatum, Cybium, 255, 256 
guttulatus, Platax, 236 
gutum, Gobius, 294 
Gymnapistus, 156 
Gymnapistes, 155 
Gymneleotris, 309 
gymnocephalus, Ambassis, 54, 

55 

gymnocephalus, Lutjanus, 53, 54 
Gymnocranius, 89 
gymnostethoides, Caranx, 21], 

217 j 
Gymnogobiini, 281 
Gymnosarda, 253 
Gymnobutis, 309 
gymnostethoides, 

217 
gymnostethus, Caranx, 217 
gymnosus, Holocentrus, 15 

Carangoides, 

haddaja, Holacanthus, 112 
hzxmatochir, Plectorhynchus, 79 
Hemulonide, 5 
Hemulopsis, 72 
haffara, Chrysophrys, 142 
haffara, Sparus, 142 
Halientzea, 273 
Hamiltonia, 49 
hamiltonii, Bedula, 129 
Hapalogenys, 76 
haplodactylus, Scorpzena, 149 
Haploinodotus, 184 
harak, Lethrinus, 137 
harak, Scicena, 137 

hardwickii, Scizenoides, 194 
Harpochirus, 115 
Harpurus, 202 
hasseltii, Caranx, 219 
hasseltii, Selar, 219 
hasta, Chrysophrys, 140 
hasta, Denten, 141 
hasta, Lutjanus, 73 
hasta, Pristipoma, 73, 74 
hasta, Sparus, 140 
haumela, Clupea, 201 
haumela, Hnchelyopus, 201 
haumela, Trichiurus, 201 
heberi, Caranx, 216 
Helotes, 72 
Helotes, 68 ; 
Hemicaranz, 210, 211 
Hemigobius, 282 
Hemisciena, 193 
hemistictus, Serranus, 24 
Heniochus, 110 
hepatus, 166 
hepatus, Acanthurus, 206 
hepatus, Tewthis, 206 
heptadactylus, Holocentrus, 7 
heptadactylus, Polynemus, 177 
heptazona, Cheilodipterus, 66 
hermanniana, Cepola, 317 
hermannianus, Amblyopus, 317, 
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hermannii, Teenioides, 317 
hermaphrodites, 9 ° 
Hetereleotris, 309 
heterodon, Pagrus, 138 
heterodon, Sphzrodon, 138 
Heterognathon, 90 
heaacanthus, Dipterodon, 61 
heaagona, Lobotes, 96 
hexagonatus, Hpinephelus, 14 
hexagonatus, Holocevtrus, 14 
hexagonata, Perca, 14 
hexagonatus, Serranus, 14 
hexanemus, Polynemus, 177, 178 
hexophthalma, Percis, 263 
hexophthalmus, Parapercis, 263 
hippos, Carangus, 216 
hippos, Caranx, 216 
hippurus, Coryphzena, 248 
hirudo, Acantlurus, 204 
hispidus, Antennarius, 271, 272 
hispidus, Lophius, 271 
hispidus, Chironectes, 271 
Histiophorus, 198 
histophorus, Boleopthalmus, 307 
histrio, Lophius, 271, 272 
hober, Centropomus, 41 
hoedtii, Naseus, 209 
hoeventi, Epinephelus, 16 
hoeventi, Serranus, 16 
Holacanthus, 111 
Holanthias, 27 
Hoiocentrine, 169 
Holocentrum, 169, 170 
Holocentrus, 7 
homfrayi, Serranus, 25 
Homoprion, 184 
horrida, Bufichthys, 162 
horrida, Scorpena, 162 
horrida, Synanceia, 162 
horridum, Synancidium, 162 
horridus, Epinephelus, 22 
horridus, Serranus, 18, 22, 101 
humeralis, Eleotris, 315 
hyalosoma, Amia, 64 
hyalosoma, Apogon, 64 
Hymnis, 210 
Hypogymnogobius, 282 
Hypoplites, 29 
Hypseleotrini, 281 

Ictiopogon, 308 
Ichthyscopus, 261 
Tlarches, 115 
immaculatus, Histiophorus, 199 
immaculatus, Lampugus, 248 
inmmaculatus, Mesoprion, 38 
imperati, Remora, 258 
imperator, Chatodon, 112 
imperator, Holacanthus, 102, 112 
incerta, Eleotris, 313 
indica, Ambassis, 50, 51 
indica, Sciena, 183 
indica, Scyris, 224 
indicus, Batrachus, 276 
indicus, Blepharis, 224 
indicus, Calliomorus, 276 
indicus, Callionymus, 276 
indicus, Centropogon, 155 
indicus, Crenidens, 132 
indicus, Cubiceps, 237 
indicus, Cyrtus, 174 
indicus, Histiophorus, 199 
indicus, Kurtus, 174 
indicus, Mullus, 126 
indicus, Naucrates, 229 
indicus, Parwpeneus, 126 
indicus, Polynemus, 179 
indicus, Psenes, 237 
indicus, Tetraptwrus, 199 
indicus, Upeneus, 126 
inermis, Ichthyscopus, 261 
imermis, Scolopsides, 85 
inermis, Uranoscopus, 261 
infuscata, Bogoda, 55 
imornatus, Boleophthalmus, 308 
insidiator, Cottus, 276 
insidiator, Platycephalus, 276 
insidiator, Zeus, 242 
insidiatrix, Equula, 242 
intermedius, Trichiurus, 200 
interrupta, Ambassis, 53 
interrupta, Equula, 242 
interruptum, Cybium, 254, 255, 

256 

interstinctus, Gobius, 294 
ire, Caranx, 220, 225 
ire-parah, 220 
ire, Selav, 220 
irrwa, 275, 276 
isinglass, 7, 8, 197 
israelitarwm, Apistus, 155 
issakee-doondoo, 295. 

jacobea, Echeneis, 258 
jaculatrix, Labrus, 117 
jaculator, Toxotes, 117 
jaculator, Toxotes, 117 
jaculatrix, Sciena, 117 
jahngarah, Lutianus, 39 
janthinus, Mesoprion, 43 
Japonica, Coryphiena, 248 
japonicus, Anthias, 87 
japonicus, Dactylopterus, 27$ 
japonicus, Gerres, 99 
japonicus, Lutjanus, 87 
japonicus, Scolopsis, 87, 8S 
japonicus, Sparus, 92 
japonicus, Synagris, 91, 92 
jarbua (Datnia), Therapon, 6% 
jarbua, Sciena, 69 
jarbua, Caranx, 215 
jarras, 140 
jarra-dandrée-parrah, 215 
jatipyna, 113 
javanicus, Psenes, 237, 
java, Teuthis, 165 
javus, Amphacanthus, 165 
jeerpye, 69 
johnii, Anthias, 42, 43 
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john, Lutianus, 42 
johnii, Lutjanus, 42 
johnii, Mesoprion, 43 
Johnius, 184 
juggart, 98 

kaakan, Pristipoma, 74 
kaha-laweyah, 15 
kahi-sandawa, Cheetodon, 236 
kahlee-poee, 128 
kakasi, 174 
ka-ku-yan, 179 
kala, 176 
kala-mudwan, 140 
kala-poo-ti-wh, 128 
kalla, Caranx, 219 
kalla-parrah, 220 
Kalla, Selar, 219 
kallee-maee, Sparus, 37 
kalloodi, 105 
kalolo, Periophthalmus, 3038 
kalosoma, Amia, 57 
kalosoma, Apogon, 57 
kalosoma, Lepidamia, 57 
kanagurta, 250 
kanagurta, Scomber, 250 
kanki-sandawa, Zeus, 235 
kappa-mura-moia, 271 
karah, Zeus, 243 
karamunji-parah, 220 
kara-pamoowah, 204 
kav-arwoolee, 247 
karna-kita, 250 
karnang-kullutan, 250 
kavooi, Perca, 35 
karoom-kattelee, 188 
karwa, 135 
karwa, Lethrinus, 135 
karwa, Sparus, 135 
kasmira, Diacope, 33 
kasmira, Sciena, 33 
ka-sondara, 129 
ka-sundara, 128 
katchelee, Labrus, 189 
kate, Scolopsis, 87 
katha, 179 
katkaya, Holocentrus, 70 
keelputa, Perca, 68 
Keen-see, 133 
keetchan, 69 
Keris, 202, 208 
khyeng-khayowk, 105 
kiliche, Caranx, 214 
kleinii, Cheetodon, 106 
Rleimii, Scomber, 216 
kodipungi, Pseudomonopterus, 

152 

kodipungi, Pterois, 152 
kodryn, 117 
koduwa, 7 
koelreuteri, Euchoristopus, 303 
koelreuteri, Gobius, 303 
koelreuteri, Naucrates, 229 
koelreuteri, Periophthalmus, 303, 
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koelreuteri, Scomber, 229 
kohli-meen, 202 
koilomatodon, Eleotris, 315 
kotlomatodon, Prionobutis, 315 
kokius, Gobius, 295 
koku, Gobius, 294 
koli, 205 
kol-lid-dah, 115 
ko-lig-dah, 247 
komah-karah, Zeus, 244 
komara-parah, 213 
konam, Cybium, 255 
konam, Scomber, 255 
kooroota, 138 
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kootili, 234 
kora, Gobius, 295 
korah-mottah, Gobius, 294, 295 
koraké, 260 
korandilli-parah, 215 
kove-keetchan, 69 
koral, 7 
korely, Lethrinus, 135 
korely, 135 
krefitii, Gobius, 288 
kuhlii, Corvina, 191 
kuhlii, Cybium, 254 
kuhlii, Selar, 218 
kuhlii, Sciena, 183 
kuhlii, Umbrina, 183 
kullahray, 315 
kullawaee, 19 
kulli-karé, 240 
kullu-korake, 73 
kul-ooloova, 263 
kul-oolavoo, 292 
kundala, 128 
kundul, 87 
kung-gi, 52 
kunhartii, Serranus, 16 
kunkakie, 129 
kunnadee, 105 
kunmi-parah, 221 
kurdan, 295 
kurite, Scolopsides, 87 
kurite, Scolopsis, 87, 88 
kurite, Sparus, 87 
kwrpah, Gobius, 295 
kurra, Caranx, 214 
kurra, Decapterus, 214 
kwrra-wodagawah, 214 
kurroogoo-parah, 214 
kurrun-towmbi, 158 
kurvrupu, 18 
Kurtin, 174 
kurtus, 174 
kut-e-rah, 166 
kutta-keetchan, 70 
kwey-yeng, 179 
Kyphosus, 142 
kyouk-theyga-kakadit, 19 }- 
kyoung-ma-sah, 53 

laal-chandee, 51 * 
Labristoma, 267 
Labroperca, 8, 9 
Lactarius, 244 
lactarius, Scomber, 245 
leve, Holocentrum, 173 
levigatus, Chironectes, 272 
lala, Ambassis, 51 
lala, Chanda, 51 
Lanvpugus, 248 
lanceolata, Eleotris, 301 
lanceolatus, Apocryptes, 301 
lanceolatus, Upinephelus, 18 
lanceolatus, Pseudapocryptes, 301 
lanceolatus, Serranus, 18, 101 
lateoides, Otolithus, 197 
lateristriga, Upeneus, 123 
Lates, 7 
latha, 129 
laticeps, Holocentrum, 172 
latifasciatus, Serranus, 9 
latirostris, Pegasus, 280 
latovittatus, Tenianotus, 157 
Latrunculini, 281 
latte, Chetodon, 116 
latus, Scomber, 227 
lama-guliminda, Sparus, 91 
le-beck, Uranoscopus, 261 
lee-mee-jo-do-dah, 309 
Leioglossus, 210, 211 
Leiognathus, 237 

Leiopsis, 93 
Leiostomus, 184 
Lembus, 308 
lemniscatus, Lutianus, 36 
lemniscatus, Serranus, 86 
Lentipes, 298 
leonoides, Holocentrum, 172 
leopardus, Bpinephelus, 25 
leopardus, Labrws, 25 
leopardus, Scomber, 254 
leopardus, Serranus, 25, 26 
Lepidamia, 56 
Lepidogobius, 282 
Lepidocybiwm, 254 
Leptecheneis, 257 
Leptochromis, 267 
leptolepis, Selaroides, 225 
leptolepis, Caranx, 225 
leptolepis, Letauspis, 225 
leptwrus, Trichiurus, 201 
lepiswrus, Sparus, 44 
leschenaultii, Platax, 236 
lessonii, Caranx, 216 
lessonii, Diagramma, 78, 79, 80 
lessonti, Plectorhynchus, 78 
lessonti, Tetrapturus, 199 
Lethrinus, 134 
leucosternon, Acanthurus, 203 
leuciscus, Dules, 67 
leucostigma, Serranus, 21 
leucotenia, Scolopsis, 88, 89 
leucotenia, Scolopsides, 88 
leucoteenioides, Scolopsides, 88, 89 
leucwrus, Nauclerus, 229 
Dichoidei, 229, 250 
limbatum, Catochenwm, 100 
limbatus, Diapterus, 100 
limbatus, Gerres, 100 
lineata, Perca, 66, 78 
lineata, Sciwna, 78 
lUineato-oculatus, Eleotris, 311 
lineatum, Diagramma, 78, 79, 80 
lineatus, Acanthurus, 203 
lineatus, Anthias, 74 
lineatus, Chetodon, 103 
lineatus, Cheilodipterus, 66 
lineatus, Ctenodon, 203 
lineatus, Grammnnvistes, 78 
lineatus, Holacanthus, 112 
lineatus, Plectorhynchus, 78 
lineatus, Polynemus, 179 
lineatus, Rhombotides, 203 
lineatus, Scolopsides, 85 
lineatus, Scolopsis, 86 
lineatus, Serranus, 13 
lineolata, Diacope, 35 
lineolata, Equula, 241 
lineolata, Mesoprion, 35 
lineolatum, Cybium, 256 
Vineolatum, Cybium, 255 
lineolatus, Lutianus, 32, 35 
lineolatus, Mesoprion, 34 
lineolatus, Seriolichthys, 228 
lioglossus, Lutianus, 39, 40 
lioglossus, Lutjanus, 39 
Lioperca, 8 
littwratus, Gobius, 292 
litoralis, Eleotris, 314 
lobata, Corvina, 191 
Lobotes, 83 
lolla-terate, 113 
longicauda, Pteroleptus, 152 
longicornis, Naseus, 209 
longifilis, Pagrus, 138 
longimana, Drepane, 116 
longimanus, Chetodon, 116 
longimanus, Ephippus, 116 
longimanus, Equula, 101 
longimanus, Harpochirus, 116 

longimanus, Pentaprion, 101 
longipinna,, Variola 27 
longirostris, Chetodon, 109 
longirostris, Chelmo, 109 
longirostris, Chelmon, 109 
longirostris, Labrus, 99 
longirostris, Lethrinus, 135 
longispinis, Amblyapistus, 157 
longispinis, Apistus, 157 
longispinis, Chrysophrys, 140 
longispinis, Equula, 243 
longispinis, Serranus, 14, 15 
longispinis, Tetraroge, 157 
loo, Scomber, 251 
look-wa-dah, 250 
Lophioidet, 271 
lophioides, Echeneis, 258 
Lophiogobius, 282 
Lophogobius, 282 
lophotes, Chironectes, 271 
louti, Bodianus, 26 
louti, Perca, 26 
louti, Pseudoserranus, 27 
louti, Serranus, 27 
louti, Variola, 26, 27 
lucidus, Gerres, 98, 99 
lukwah, 179 
luna, Cryptosmilia, 116 
lunaris, Cheetodon, 106 
lunata, Echeneis, 257 
]unula, Cheetodon, 108 
lunula, Pomacentrus, 108 
lunulata, Perca, 41 
lunulatus, Lutianus, 41 
lunulatus, Lutjanus, 41 
lunulatus, Mesoprion, 41 
lutea, Coryphena, 90, 91 
luteus, Dente, 91 
luteus, Eleotris, 314 
luteus, Mullus, 125 
luteus, Parwpeneus, 125 
luteus, Synagris, 90, 91 
luteus, Upeneus, 125 
Lutiani, colour in, 29 
Lutianus, 29 
lutianus, Lutianus, 47 

lutjanus, Mesoprion, 47 
lycogenis, Dentex; 93 
lycogenis, Scolopsides, 89 
lysan, Chorinemus, 231 
lysan, Lichia, 231 
lysan, Scomber, 231 

Macolor, 29 
macracanthus, Ambassis, 52, 53 
macracanthus, Amblyapistus, 

158 
macracanthus, Apistus, @158 
macracanthus, Crenidens, 133 
macracanthus, Mesopristis, 71 
macracanthus, Platycephalus, 

276 
macracanthus, Tetraroge, 158 
macrocephalus, Bodianus, 15 
Macrochyrus, 152 
macrodon, Centropomus, 66 
macrodon, Hleotris, 311 
macrodon, Odonteleotris, 311 
macrolepidota, Dornvitator, 310 
macrolepidota, Eleotris, 310 
macrolepidota, Sciena, 310 
macrolepidotus, Cheetodon, 110 
macrolepidotus, Curtus, 175 
macrolepidotus, Diphreutes, 110 
macrolepidotus, Heniochus, 110 
macrolepis, Myripristis, 169 
macronema, Mullus, 123 
macronema, Parwpeneus, 123 
macronemus, Mullus, 123 



macronemus, Upeneus, 123, 124 
macronemus, Synagris, 91 
macrophthalmus, Anthias, 48 
macrophthalmus, Caranx, 218 
macrophthalmus, Corvina, 189 
macrophthalmus, Otolithus, 189 
macrophthalmus, Pseudoscicna, 

190 

macrophthalmus, Scizna, 189 
macroptera, Umbrina, 182 
macropteroides, Amia, 64 
macropteroides, Apogon, 64 
macropterus, Amia, 64 
macropterus, Apogon, 64 
macropterus, Sciena, 182 
macropterus, Thynnus, 253 
macrostomus, Gobius, 286 
macrostomus, Gobiopsis, 286 
macrurus, Gobius, 291 
maculata, Corvina, 190 
maculata, Mene, 249 
maculata, Percis, 263 
maculata, Sillago, 265 
maculata, Scizna, 190 
maculata, Sciena, 189 
maculatum, Pelor, 161 
maculatum, Pristipoma, 74 
maculatus, Anthias, 74 
maculatus, Cirrhites, 146 
maculatus, Cirrhitichthys, 146 
maculatus, Epinephelus, 14 
maculatus, Gobius, 294 
maculatus, Holocentrus, 14 
maculatus, Johnius, 189 
maculatus, Johnius, 190 
maculatus, Lethrinus, 135 
maculatus, Lutjanus, 74 
maculatus, Otolithus, 196 
maculatus, Sargus, 114 
maculatus, Serranus, 14 
maculatus, Zeus, 249 
maculosus, Apogon, 64 
maculosus, Chetodon, 112 
maculosus, Cirrhites, 146 
maculosus, Holacanthus, 112 
maculosus, Serranus, 19 
maculosus, Scomber, 255 
madagascariensis, Cottus, 276 
madagascariensis, Scomber, 231 
madinawa-bontoo, Perca, 19 
madras, Lutianus, 47 
madras, Mesoprion, 47 
madraspatensis, Gobius, 290 
madurensis, Apocryptes, 300 
Menides, 5 
Menoidei, 127 
merens, Gonopterus, 111 
maga-bopshee, Polynemus, 179 
maga-jellee, Polynemus, 180 
magniloquus, Gobius, 296 
mahe, Scorpena, 154 
mahturi, 292 
mah-wu-laacht, 255 
mais-parah, Scomber, 221 
major, Gallichthys, 224 
malabarica, Catopra, 131 
malabarica, Citula, 222 
malabarica, Elacate, 256 
malabarica, Pempheris, 175 
malabarica, Sciena, 265 
malabarica, Sillago, 265 
malabaricus, Ambassis, 54 
malabaricus, Carangoides, 222 
malabaricus, Caranx, 211, 221, 

222 

malabaricus, Gobius, 293 
malabaricus, Holocentrus, 19 
malabaricus, Lutianus, 31 
malabaricus, Lutjanus, 31 
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malabaricus, Lutjanus, 33 
malabaricus, Mesoprion, 31 
malabaricus, Mesoprion, 38 
malabaricus, Mullus, 126 
malabaricus, Nandus, 131 
malabaricus, Olistus, 223 
malabaricus, Platycephalus, 

277,278 
malabaricus, Pristolepis, 

131 

malabaricus. Scomber, 221 
malabaricus, Serranus, 19 
malabaricus, Sparus, 31, 42 
malabaricus, Trichiurus, 201 
malabaricus, Upeneus, 126 
malam, Caranx, 226 
malam, Selar, 226 
Maltheoidet, 271 
malo, Dules, 67 
mangoe fish, 176 
mang-moo-goo-de-lah-dah, 292 
mangula-kutti, Sparus, 175 
mangula, Pempheris, 175 
marciac, Pimelepterus, 143 
margaritacea, Hleotris, 312 
margaritifera, Teuthis, 167 
margaritifera, Teuthis, 167 
margaritiferus, Amphacanthus, 

167, 168 
marginalis, Epinephelus, 15 
marginalis, Serranus, 15 
mmarginata, Diacope, 44 
marginata, Genyoroge, 45 
marginatum, Holocentrum, 172 
marginatus, Chetodon, 108 
marginatus, Dules, 67 
marginatus, Holocentrus, 15 
marginatus, Lutianus, 29, 44 
marginatus, Lutjanus, 45 
marginatus, Mesoprion, 45 
marginatus, Paradules, 67 
marginatus, Pristolepis, 130 
marmorata, Teuthis, 166 
marmoratus, Amphacanthus, 166 
marmoratus, Antennarius, 272 
marmoratus, Chironectes, 272 
marmoratus, Cirrhitichthys, 146 
marmoratus, Nandus, 129, 130 
marmoratus, Labrus, 146 

marmoratus, Uranoscopus, 260 
masoni, Gobius, 287 
mata, Acanthurus, 205, 206° 
mate, Caranx, 219 
mato, Dules, 67 
matoides, Acanthurus, 205, 206 
matoides, Rhombotides, 205 
mawritianus, Caranx, 218 
mauritianus, Chorinemus, 231 
mauritianus, Eleotris, 313 
mayenna, Amdlyopus, 319 
medius, ‘Trichiurus, 200 
megachir, Serranus, 13 
Megalaspis, 210, 211 
Megalepis, 119 
Megraprotodon, 103 
Meladerma, 256 
melampygus, Carrangus, 214 
melampygus, Caranx, 214 
melamocephalus, Gobius, 292 
melanophrys, Myripristis, 170 
melanoptera, Alepes, 225 
melanopterus, Eleotris, 315 
melanorhynchos, Apogon, 58 
melanorhynchus, Apogon, 58 
melanosoma, Gobius, 297 
melanosomo, Paragobiodon, 297 
melanospilos, Holocentrum, 173 
melanostethos, Caranx, 220 
melanosticta, Gobius, 290 

130, 

melanostigma, Pseudosynanceia, 
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melanotenia, Lutjanus, 36 
melanotus, Cheetodon, 108 
melanura, Genyoroge, 43 
melanurus, Acanthurus, 202, 206 
melanurus, Acronwrus, 206 
melas, Plesiops, 128 
Mene, 249 
Menephorus, 8, 9 
Menticirrhus, 181 
merra, Mpimephelus, 13, 14 
merra, Holocentrus, 14 
merra, Serranus, 13, 14 

mertensii, Caranx, 225 
mertensii, Chxtodon, 105 
Desoprion, 29 
Mesopristis, 71 
metallicus, Diacope, 32 
mette-mirret, 95 
Microcanthus, 103 
microdon, Collichthys, 194 
microdon, Otolithus, 194 
microdon, Sciena, 194 
microdon, Scizenoides, 194 
microlepidotus, Scomber, 250 
microlepis, Johnius, 185 
microlepis, Pseudoscicena, 185 
microlepis, Toxotes, 117 
microprion, Epinephelus, 26 
microprion, Serranus, 26 
Micropteryx, 226 
Micropus, 158 
Micropus, 226 
Microsicydium, 298 
microstoma, Lutjanus, 74 
miles, Corvina, 185 
miles, Holocentrus, 185 
miles, Johnius, 185 
miles, Macrochyrus, 153 
miles, Pseudosciena, 185 
miles, Pterois, 152 
miles, Pterois, 153 
miles, Scizna, 185 
miles, Scorpena, 153 
millepunctata, Percis, 263 
miltostigma, Epinephelus, 26 
miltostigma, Serranus, 26 
miniata, Diacope, 24 
miniata, Perca, 24 
miniatus, Bodianus, 24 
miniatus, Crdmileptes, 24 
miniatus, Epinephelus, 24 
miniatus, Serranus, 24 
minor, Monoceros, 209 
Minous, 159 
minous, Apistus, 159 
minuta, Equula, 244 
minuta, Gazza, 244 
minutus, Cestreus, 316 
minutus, Scomber, 244 
Mionorus, 56 
miops, Ambassis, 55 
mitchelli, Mesoprion, 94 
moadetta, Chorinemus, 230 
modestus, Periophthalmus, 303 
mogang-voval, 246 
molucca, Pempheris, 175 
moluccensis, Thynius, 230 
monoceros, 208 
monoceros, Harpurus, 209 
monodactyla, Scorpena, 159 
Monodactylus, 234 
monodactylus, Apistes, 159 
monodactylus, Minous, 159 
monogramma, Scolopsides, 85 
monogramma, Scolopsides, 86 
monogramma, Scolopsis, 86 
Monoprion, 56 
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monostigma, Diacope, 39 
monostigma, Lujonus, 39 
monostigma, Mesoprion, 3° 
monostigma, Mesoprion, 42 
monstrosa, Scorpend, 162 
moonda-kun- kakasi, 170 
moonda-kum-kilchi, 214 
mookalee, 233 
mookalee-parah, Scomber, 234 
mookalee, Trachinotus, 234 
mooroo-bontoo, Scorpend, 151 
moo-ro0-kee-~dah, 140 
mooskoom-parah, 227 
mootah, 204 
mootahree, 129 
mootah, Chetodon, 204 
Moronophis, 67 
morrhua, Serranus, 21 
motta, Elacate, 256 
mucknee, 50 
mud-skippers, 303 
Morin, 119 
Mulloides, 122 
muullu-cheru, 52 
mullu-jubbu, 52 
Mullupeneus, 123 
mullu-tharu, 52 
multibarbis, Choridactylus, 161 
multibarbis, Chorismodactylus, 

161 

multicolor, Apistes, 157 
multidens, Anthias, 27 
multitzniatus, Apogon, 57, 66, 

101 

multifasciatus, Mullus, 124 
multifasciatus, Parwpeneus, 124 
multifasciatus, Upeneus, 124 
multiocellatus, Antennarius, 271 
mungil-cullawah, 15 
mungi-mapudi, Sparus, 40, 41, 

43 
munja cooli min, 109 
muralis, Hleotrioides, 311 
muralis, Eleotris, 310 
muralis, Valenciennea, 311 
murdjan, Myripristis, 170 
murdjan, Perca, 170 
murdjan, Sciena, 170 
muricata, Pterois, 153 
muricatus, Lophius, 273 
musalli, 84 
mussara, 126 
mussoassah, 129 
muticus, Trichiurns, 200 
mu-took-dah, 312 
Mycteroperca, 8, 9 
mylio, Sparus, 141 
myl-meen, 199 
myriaster, Mesoprion, 37 
myriaster, Serranus, 24 
Myripristis, 169 

naambu, 14 
nabat, 128 
nai-kerrucht, 31 
nair-meen, 7 
nala-sandawah, Stromateus, 247 
nalla-katchelee, Corvina, 187 
nalua, Ambassis, 53 
nalua, Ambassis, 54 
nalua, Chanda, 53 
nama, Ambassis, 50, 52 
nama, Bogoda, 50 
nama, Chanda, 50 
namah-parah, 225 
nama-pannt, 23 
Nanvbip&, 127 
Nanprna, 128 
Nandioides, 127 
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nandioides, Catopra, 131 
Nandus, 129 
nandus, Coius, 129 
naolli, 292 
Naseus, 202 
Naseus, 208 
Naso, 208 
nasus, Acanthurus, 208 
nasus, Corvina, 187 
nasus, Sciaena, 187 
natsooli, 267 
Nauclerus, 228 
Naucrates, 228 
naucrates, Echeneis, 257 
na-vettee, 320 
nebulo-punctatus, Gobius, 294 
nebulosa, Scicena, 136 
nebulosus, Gobius, 288 
nebulosus, Lethrinus, 136 
nebulosus, Nandus, 130 
nebulosus, Serranus, 17, 19 
neela-panni, 23 
neglecta, Scorpena, 150 
neglectus,.Platycephalus, 275 
neilli, Corvina, 188 
neilli, Gobius, 290 
Neilli, Pristipoma, 75 
nella-katchelee, Labrus, 189 
Nemipterus, 90 
Neosebastes, 149 
nesogallica, Pempheris, 175 
nesogallicus, Chironectes, 272 
nettee-kunla-mottah, 307 
neucrates, Echeneis, 257 
nga-congree, 250 

nga-dan-gah, 237 
nga-koun-ma, 52 
nga-kya, 96 
nga-lyk-pya, 113 
nga-mee-loung, 128 
nga-pd-nee, 43 
nga-pa-thoomg, 114 
nga-paying-ki, 276 
nga-pok-thin, 187 
nga-~poongna, 176 
nga-pouss-was, 194 
nga-pree-gryn, 96 
nga=prong-gryn, 117 
nga-pron-ka, 165 
nga-pus-soond, 235 

“nga-rui, 265 
nga-sabasa-sa, 69 
nga-shengna, 116 
nga-ta-dun, 187 
nga-tha-boh, 295 
nga-tha-dyk, 7 
nga-thak-how, 96 
nga-towktoo, 19 
nga-towktoo-shweydoo, 18 
nga-wah, 140 
nga-wet-ma, 96 
nga-wet-sat, 98 
nga-zin-zat, 52 

nicobarcensis, Cheetodon, 112 
nicobariensis, | Holacanthus, 

112 

nieuhofii, Echeneis, 258 
niger, Apistus, 156 
niger, Culius, 313 
niger, Gymnapistes, 156 
niger, Gymnapistus, 156 
niger, Prosopodasys, 156 
nigerrima, Meladerma, 256 
niger, Scomber, 256 
niger, Stromateus, 247 
nigra, Elacate, 256 
nigra, Hleotris, 313 
nigrescens, Caranx, 21], 223 
nigricans, Apogon, 58, 59 
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nigricans, Cheetodon, 205 
nigricans, Pharopteryw, 128 
nigricans, Plesiops, 128 
nigriceps, Serranus, 14 
nigripes, Caranx, 221 
nigripinnis, Amia, 61 
nigripinnis, Apogon, 60 
nigripinnis, Apogon, 63 
nigripinnis, Caranx, 225 
nigripimnis, Epinephelus, 25 
nigrofasciata, Seriola, 227, 228 
nigrofasciatus, Nomeus, 227 
nigrofasciatus, Serranus, 26 
nigrofuscus, Acanthurus, 205 
nigrofuscus, Cheetodon, 205 
nigromarginatus, Opisthogna- 

thus, 266 
mgrwm, Diagramma, 78 
migrum, Pristipoma, 78 
nillum koranjan, 261 
nitidus, Antennarius, 272 
nitidus, Polotus, 74 

| nobilis, Lates, 7 
noct, Sargus, 133 
noolent, 35, 36 
noordxieki, Amia, 101 
noordzieki, Apogon, 57, 101 
notata, Apogon, 64 
notata, Genyoroge, 41 
notata, Genyoroge, 46 
notatus, Ambassis, 52 
notatus, Lutjanus, 41 
notatus, Synagris, 93 
notatus, Zeus, 241 
Notistiwm, 198 
nototenia, Scolopsis, 85 
nouleni, Serranus, 36 
nouleny, Serranus, 35 
noveboracensis, Naucrates, 229 
novemfasciatus, Apogon, 59, 60 
novem-radiatus, Gobius, 304 
novem-radiatus, Periophthal- 

mus, 304 
novemstriatus, Apogon, 66 
nuchalis, Amphacanthus, 168 
nuchalis, Equula, 241 
nuddee-meen, 7 
nullah-ramah, 301 
nullatan, 295 
nulla-torriti, 115 
nummifer, Antennarius, 

272 

nummifer, Chironectes, 272 
nuna-mottah, Gobius, 286 
nune-parah, 220 
nunus, Gobius, 297 
nus-sah-rue, 200 
nutchar-char, 114 
nut-tiah, 176 
nya-kya-ma, 117 
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oblonga, Ambassis, 50, 51, 52 
oblonga, Equula, 243 
oblongus, Carangoi "es, 222 
oblongus, Caranx, 211, 222 
oblongus, Gerres, 98, 99 
oblongus, Trachinotus, 233 
obscurum, Pelor, 161 
obscurus, Therapon, 70 
oceanicus, Holocentrus, 15 
oceanicus, Serranus, 16 
ocellatus, Gobius, 287 
ocellatus, Plataz, 109 
ocellicauda, Philypnus, 309 
octofasciatus, Cheetodon, 

109 

octolineata, Diacope, 33, 46 
octolineatus, Cheetodon, 108 
octolineatus, Mesoprion, 46 

108, 

octolineata, Paramiu, 66 
octovittata, Diacope, 33 
octovittata, Genyoroge, 33 
octovittatus, Cheilodipterus, 66 
Ocywrus, 29 
Odontamblyopus, 316 
Odonteleotris, 309 
Odontobutis, 309 
Odontogobius, 282 
Odontonectes, 94 
Ognichodes, 316 
oligacanthus, Chaetodon, 109 
oligacanthus, Parachetodon, 109 
Olistus, 210 
olivaceum, Pristopoma, 73 
olivaceus, Naseus, 209 
oodan, 28 
oolan, 133 
oo-chra-dah, 235 
oolim-parah, 220 
oolooway, 295 
ool-pa-thy, 276 
oontoo-mossal, 296 
oordah, 174 
oo-suf-foo, 315 
opercles, serrations, 9 
operculare, Pristipoma, 76 
opercularis, Lethrinus, 136 
Ophiocara, 309 
ophiocephala, Ophiocara, 312 
ophiocephalus, Eleotris, 312 
ophicephalus, Philyprus, 309 
Ophioscion, 184 
Opisthognathus, 266 
Opisotomus, 202 
Oploponvus, 282 
ophuysenii. Mesoprion, 46 
oranim, Teuthis, 168 
orbicularis, Amia, 65 
orbicularis, Apogon, 65 
orbis, Chetodon, 115, 236 
orbicularis, Platax, 236 
orbis, Ephippus, 115 
orbis, Ilarches, 115 
Orcynopsis, 253 
Orcynus, 251 
orientale, Diagramma, 80 
orientale, Holocentrum, 172 
orientalis, Anthias, 80 
orientalis, Dactylopterus, 279 
orientalis, Grammistes, 28 
orientalis, Pelamys, 253 
orientalis, Plectorhynchus, 80 
orientalis, Serranus, 80 
ornatus, Gobius, 294 
ornatus, Lethrinus, 137 
ornatus, Rhynchichthys, 171 
ornatus, Scatophagus, 114, 115 
o-ro-tam-dah, 19 
Osphromenoides, 127 
osseus, Scizena, 193 
osseus, ‘Tholichthys, 102, 103 
otaitensis, Pempheris, 175 
Otolithus, 195 
ottah, 165 
ovalis, Centronotus, 234 
ovatus, Gasterosteus, 234 
ovatus, Trachynotns, 234 
oxycephalus, Scorpena, 150 
oxycephala, Scorpzenopsis, 150 
Oxycirrhites, 144 
Oxyurichthys, 282 
Oxyeleotris, 309 
Oxymetopon, 309 
oyena, Gerres, 99. 100 
oyena, Labrus, 99 
oyena, Smaris, 99 

paarl-coorchee, 242 

| pachycentrwm, Serranus, 25, 26 
pacifica, Cobitis, 313 
padangensis, Gobius, 294 
pecilinotus, Serranus, 21 

pecilopterum, Diagramima, 82 
Pagrus, 138 
PaGRINA, 134 
pah-no-dah, 110 
pah-noo-dah, 105 
parikeeli, Perca, 73 
paikeeli, Pristipoma, 73 
painah, 105 
palin-keetchan, 69 
pallida, Echeneis, 258 
pama, Bola, 193 
pama, Collichthys, 194 
pama, Scicena, 194, 195 
pama, Scienoides, 193, 194 
panaima-kullawaie, 23 
pandoomenoo, Perca, 7 
pandu-kopah, 7 
pandu-menu, 7 
panijus, Cheilodipterus, 315 
panijus, Sillago, 315 
panlong-gryn, 117 
pantherinus, Cirrhites, 144 
pantherinus, Holocentrus; 19 
pantherinus, Serranus, 19 
pantherinus, Sparus, 144 
pantherinus, Epinephelus, 19 
painnee-meen, 7 
pairatalis, Chetodon, 114 
pa-pa-dah, 201 
p2pilio, Periophthalmus, 303 
Paraceesio, 94 
Paracanthistius, 8 
para, Caranx, 220 
Parachetwrichthys, 282 
Paracirrhites, 144 
Paradentex, 89 
paradiseus, Polynemus, 176 
paradiseus, Trichidion, 176 
Paradules, 67 
‘parah, 231 
Parambassis, 49 
Parana, 65 
Paranandus, 130 
Paranthias, 27 
Parapercis, 262 
Parapocryptes, 299 
Parascorpenda, 150 
para, Selar, 220 
Paraserranus, 8, 9 
Paratractus, 210 
pardalis, Hpimephelus, 13 
pardalis, Serranus, 13 
Pareleotrini, 281 
Pareleotris, 309 8 
Pargobius, 282 
parrandee, 84 
Parupeneus, 123 
paru, Stromateus, 247 
parruvu, 233 
parva, Echeneis, 258 
pasuwa, 48 
pathi-parah, 226 
pavoninus, Serranus, 42, 43 
pectinirostris, Apocryptes, 308 
pectinirostris, Boleophthalmus, 

308 
pectinirostris, Gobius, 308 
peddah-mottah, Scomber, 250 
PeEpicuLatl, 271 
Pediculati, 269 
peedah, 51 
Pegasus, 279 
Pegiside, 279 
pelagica, Lampugus, 248 
pelanude:, Scomber, 252 



Pelamys, 253 
pelanvys, Scomber, 252 
pelamys, Thynnus, 252 
Pelates, 68 
Pelor, 160 
Pempheris, 175 
pennah, 190 
pentacanthus, Chetodon, 236 
pentacanthus, Perca, 28 
Pentaprion, 101 
Pentapus, 93 
Peprilus, 246 
PeERcIDa, 5, 6 
Percina, 5, 7 
Percis, 262 
Percoidet, 5, 144 
Periophthalmini, 281, 303 
Periophthalmodon, 303 
periophthalmoides, Gobius, 294 
Periophthalmus, 303 
permutatus, Heniochus, 110 
peronii, Caranx, 216 
peroom-kilché, 95 
personatus, Gobius, 292 
petawrista, Caranx, 226 
petersi, Hapalogenys, 77 
Petrometopon, 8,9. - - 
pteifferze, Polynemus, 178 
phenistomus, Serranus, 27 
pheeops, Scolopsides, 85 
pheeops, Scolopsis , 85 
phaioteniatus, Mesoprion, 46 
Pharopteryx, 127 
Philypni, 281, 308 
Philypnodon, 308 
Philypnus, 308 
Phtheirichthys, 257 
phula, Ambassis, 50 
phula, Chanda, 50 
pica, Diagramma, 80 
picoides, Diagramma, 83 
picta, Perca, 81 
pictum, Diagramma, 71, 81, 82, 

83 
pictus, Cheetodon, 105 
pictus, Chironectes, 272 
pictus, Grammistes, 82 
pictus, Lutjanus, 82 
piindthee, 116 
pilli-parah, 226— 
pilot fishes, 229 
PIMELEPTERINA, 142 
Pimelepterus, 142 
pinjalo, Czesio, 24 
pinjalo, Odontonectes, 29 
pin-la-nga-ba-mah, 128 
pinniceps, Antennarius, 271 
piscis, Monoceros, 209 
Plagioscion, 184, 193 
planiceps, Gobius, 296 
planifrons, Gobius, 293 
Platax, 235 
platycephala, Corvina, 189 
Platycephalide, 274 
Platycephaline, 274 
Platycephalus, 274 
platycephalus, Gobius, 295 
Platygobii, 282 
Platygobius, 282 
Platypterus, 157 
platypterus, Xiplias, 199 
platyrhinum, Holocentrum, 171 
playfairi, Polynemus, 178 
plebeius, Chzetodon, 104 
plebeius, Polynemus, 179 
plebeius, Polynemus, 179 
plebejus, Cheetodon, 104 
plebejus, Polynemns, 179 
Plectorhynchus, 77 

‘| polyphodophilus, 
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Plectroplites, 67 
PLESIOPINA, 127 
Plesiops, 127 
pleurotenia, Mullus, 125 
plinianus, Boleophthalmus, 307 
plinianus, Gobius, 307 
plumbea, Citula, 223 
poeti, Diapterus, 100 
poeti, Gerres, 100 
Pogoneleotris, 309 
Pogonias, 76 
Pogonoperca, 27 
poisonous fishes, 269 
Polemius, 154 
Polistonenwus, 176 
polleni, Epinephelus, 24 
polosoo, Caranx, 226 
poloosoo-parah, 226 
polota, Coius, 96 
polota, Datnia, 96 
polota, Datnioides, 96 
polum-kala, 180 
Polycaulis, 163 
Polycentroides, 127 
polylepis, Scorpena, 150 
polylepis, Sebastes, 150 
polynema, Chetwrichthys, 286 
polynema, Gobius, 286 
polynema, Parachetwrichthys, 

286 

PoLynemips, 176 
Polynemide, 144 
Polynemus, 176 
polyophthalma, Percis, 263 
polyphodophilus, Serranus, 20 

Epimephelus, 
20 

polyprion, Scorpzena, 150 
polystigma, Amia, 63 
polystigma, Apogonichthys, 63 
polystigma, Serranus, 21 
polytenia, Helotes, 70, 72 
polytznia, Plectorlynchus, 79 
polytenia, Plectorhynchus, 79 
polytenioides, Plectorhynchus, 

79 
polyzonias, Perca, 33 
pomacanthus, Evoplites, 33 
pomacanthus, Mesoprion, 33, 46 
Pomatoschistus, 282 

pomfret, gray, 247 
pomfret, silver, 247 , 
pomfret, white, 246 
pom-pi-ah, 50 
pompilus, Thynnus, 229 
pondiceriana, Elacate, 256 
pooan, 295 

poo-dah, 295 
pooli-tarate, 116 
poollan, 313 
poom-tho-cho-rogue-dah, 156 
poon-kolal, 228 
po-ra-dah, 114 
porocephala, Eleotris, 312 
porocephala, Ophiocara, 312 
porocephaloides, Eleotris, 312 
porocephalus, Eleotris, 312 
Porogobius, 282 
Poronatus, 246 
po-tang-dah, 138 
pretectatus, Cheetodon, 107 
preusta, Citula, 220 
preustus, Carangoides, 220, 225 
preustus, Caranx, 220, 225 
praslin, Perca, 172 
preopercular spine in immature 

Lutiani, 29 
Priacanthichthys, 8, 9 
PRIACANTHINA, 48 

Priacanthus, 48 
Priodon, 208 
Prionobutis, 309 
prismatica, Hleotris, 315 
Pristipoma, 72 
Pristipomatide, 5, 72 
Pristocantharus, 72 
Pristolepis, 127, 130 
Proamblys, 29 
Promicrops, 8, 9 
Prosopodasys, 156 
Prospinus, 8, 9 
Psenes. 237 
Psettoidei, 234 
Psettus, 234 
Pseudambassis, 49 
Pseudamia, 66 
Pseudapocryptes, 299 
Pseudochromides, 127 
PsruDOCHROMIDES, 266 
Pseudochromidoides, 127 
Pseudochromis, 267 
Pseudomonopterus, 149 
pseudopterygius, Caranx, 214 
Pseudosciena, 184 
Pseudoserranus, 8, 26 
Pseudosynanceia, 163 
Psilosomus, 316 

psittacus, Sparus, 142 
Pterichthys, 154 
Pterois, 152 
Pteroleptus, 152 
Pteropterus, 152 
puddu, 50 
pulchella, Percis, 263 
pulli, 116 
pulli-cullawah, 14 
punctata, Drepane, 116 
punctata, Percis, 262 
punctatum, Diagramma, 83 
punctatus, Amphacanthus, 168 
punctatus, Apocryptes, 307 
punctatus, Chetodon, 116 
punctatus, Cirrhites, 144 
punctatus, Diapterus, 98 
punctatus, Ephippus, 116 
punctutus, Gerres, 98 
punctatus, Harpochirus, 116 
punctatus, Platycephalus, 275, 

277 
punctatus, Plectorhynchus, 82, 

83 
punctillatus, Gobius, 294 
punctulatus, Apogon, 63 
punctulatus, Apogonichthys, 63 
punctulatus, Labrus, 27 
punctulatus, Serranus, 27 
punni-calawah, 19 
pununtlai, 188 
punnur, 116 
puntang, Gobius, 288 
puntangoides, Gobius, 288 
purrandee, 234 
purrooah, 154 
purroamee, 110 

purruva, 40 
purruwah, 245 
puta, Therapon, 68, 70 
putteriki, 187 
putthu-muday, 257 
guttiah, 201 
put-to-lah, 50 

quadrifasciata, Amia, 59 
quadrifasciatus, Apogon, 58 
quadrifasciatus, Apogon, 59 
quadrifilis, Polynemus, 180 
quadiriguttata, Diacope, 44 
quadriguttatus, Mesoprion, 44 

| quadrilineatus, Holocentrus, 70 
quadrilineatus, Pelates, 70 

quadrilineatus (Pelates) Thera- 
pon, 70 

quadrilineatus, Therapon, 70. 72 
quadripunctatus, Scomber, 252 
quodripunctatus, 'Trachinotus, 

233 
qualar-katchelee, Labrus, 183 
qu-ee, 114 
quinquelineata, Poramia, 66 
quinquelineatus, Holocentrus. 40 
quinquelineatus, Lutianus, 40, 41 
quinquelineatus, Lutjanus, 46 
quinquelineatus, Pelates, 70 
quinquelinearis, Lutianus, 34, 46 
quinquelinearis, Holocentrus, 46 
quinquelinearus, Lutianus, 41 
quinquelineatus, Cheilodipterus, 

66 
quinquelineatus, Mesoprion, 40, 

4] 
quinque-strigatus, Gobiodon, 297 
quinque-strigatus, Gobius, 297, 

298 

quinquevittatus, Apogon, 65 
quinquevittatus, Grammistes, 46 
quinquevittatus, Holocentrus, 46 
quoyanus, Serranus, 13 

rabaji, Holocentrus, 141 
Rabdophorus, 103 
rvabdophorus, Holacanthus, 114 
rab-na-dah, 19 
vadiata, Pterois, 154 
radiatus, Serranus. 21 
radjabou, Holocentrus. 82 
rahtee-bontoo, Perca, 23 
rahtee-goolivinda, 126 
rat, Monoceros, 209 
ramah-parah, 225 
rama-karé, 240 
ramak, Lethrinus, 137 
ramak, Scicena, 137 
ran-doh-nee, 128 
ranga, Ambassis, 51, 242 
ranga, Chanda, 51 
rangoo, 38 
rangoo, Sparus, 37 
rangus, Lutjanus, 47 
rangus, Mesoprion, 38, 39 
rast, Acanthurus, 205 
rays transformed to spines, 
reani, Scomber, 250 
Remilegia, 257 
remora, Echeneis, 258 
remoroides, Echeneis, 258 
Remoropsis, 257 
resimus, Cheetodon, 113 
reticulatus, Cheetodon, 108 
reticulatus, Thalassophryne. 269 
reynaldi,.Platax, 236 
Rhinogobius, 282 
Rhinoscion, 184 
rhodopterus, Lethrinus, 137 
rhombeus, Centrogastei 
rhombeus, Centropodus. 
rhombeus, Monodactylus, 235 
rhombeus, Psettus, 235 
rhombeus, Scomber, 235 
Rhombochirus, 257 
rhomboides, Acanthinion, 234 
rhomboides, Chetodon, 23+ 
rhomboides, Trachinotus, 234 
Rhombotides, 202 
Rhombus, 246 
Rhomboplites, 29 
Rhynchichthys, 170 

rictuosus, Apocryptes, 300 

20 
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visud, Polynemus, 176 sambra, Lutjanus, 38 seb, Mesoprion, 31 sihamus, Platycephalus, 265 
rivulata, Diacope, 37 sambra, Mesoprion, 38 sebo, Serranus, 14 Sillaginide, 264 

rivulata, Genyoroge, 37 sammara, Holocentrum, 173 sebanus, Cheetodon, 106 Sillaginodes, 264 
rivulatus, Dentex, 90 ssammara, Perca, 173 seba, Plectorhynchus, 79 Sillaginopsis, 264 
rivulatus, Gymmnocranius, 90 sammara, Scicena, 173 Sebastes,.148 Sillago, 264 
rivulatus, Lutianus, 37 sampitensis, Corvina, 185 Sebastichthys, 148 sillaoo, Lutianus, 38, 39 
rivulatus, Lwtjanus, 37 Sancti-petri, Chorinemus, 230, | Sebastodes, 148 sillaoo, Mesoprion, 40 
rodericensis, Platycephalus, 275 231 securifer, Stromateus, 247 sillaoo, Sparus, 39 
voopi-chanda, 116 sancti-petri, Scomberoides, 230 seela-panni, 13 silver pomfret, 247 
rosea, Scorpena, 151 sangiensis, Amia, 64 seer, 179 simmena, Pristipoma, 72 
rosea, Scorpanopsis, 151, 152 sangiensis, Apogon, 64 seer-fishes, 254 sina, Corvina, 189 
roseipinnis, Apogon, 61 sangwinea, Diacope, 32 Selar, 210, 211 sina, Corvina, 186 
rosenbergii, Gnathypops, 267 sanguineus, Mesoprion, 32 Selaroides, 210, 211 sina, Jolmius, 186 
rosenbergii, Opisthognathus, 267 | sangwinolenta, Synanceia, 162 Selene, 115 sina, Sciana, 186, 188 
roseus, Amblyopus, 319 sansun, Carangus, 216 sele, Polvnemus, 179 sinensis, Bostrichthys, 309 
roseus, Cocotropus, 160 sansun, Caranx, 216 sem, Caranx, 216 sinensis, Bostrychus, 309 

roseus, Lutianus, 38 sansun, Scomber, 216 semicirculatus, Holacanthus, 112 | sinensis, Eleotris, 309 
rosmarus, Holocentrus, 15 sapé kattelee, 189 semidoliatus, Gobius, 295 sinensis, Gobiws, 309 
rostratus, Chetodon, 110 saraly, 252 semiluctuosa, Corvina, 191 sinensis, Philypnus, 509 
rostratus, Chelmo, 110 sarba, Chrysophrys, 142 semiluctuosa, Johnius, 191 sinensis, Stromateus, 246 
rostratus, Chelmon, 110 sarba, Sparus, 142 semiluctnosa, Scizna, 191 sin-towmbi, 153 
rostratus, Lethrinus, 134 SaRGInI, 133 semipunctatus, Serranus, 20 sinuata, Umbrina, 182 
vo-thul-dah, 222 Sargus, 133 sem-pooram, 173 stpili, 114 
yotleri, Caranx, 213 sari-kullah, Perca, 190 septemfasciata, Perca, 20 sipu-tarate, 116 
rottleri, Caranx, 213 Sarothodus, 103 septem-radiatus, Gobiws, 304 Smaris, 94 
rottleri, Scomber, 213 savayensis, Apogon, 60, 101 septem-radiatus, Periophthal- soarest, Hleotris, 313 
rottleri, Megalaspis, 213 savala, Huchelyopus, 201 mus, 304 soh-lee, 185 
rowjedah, 19 savala, Trichiurus, 201 septi, 129 soh-ru, 138 
rubellus, Mesoprion, 32, 33,39 | sawala, 201 Seriola, 226 soldado, Corvina, 185 
ruber, Gobioides, 320 sawaryi, 200 Seriola, 227 Somdrwm-kara-moddee, 174 
vuber, Holocentrus, 172 scaber, Cottus, 275 Seriolichthys, 228 somnolentus, Lobotes, 84 
ruber, Johnius, 196 scaber, Platycephalus, 275 serperaster, Apocryptes, 300 sona-ka-wahlah, 201 
ruber, Mulloides, 122 Scartelaos, 304 Serranichthys, 8, 9 sondah, 50 
ruber, Otolithus, 196 Scatophagus, 114 SERRANINA, 8 sonneratii, Opisthognathus, 266 
rubicunda, Amblyopus, 319 schihpan, Serranus, 19 serratus, Johnius, 187 sonnerati, Serranus, 9, 25 
vubicunda, Synanceia, 161 Schistorus, 8, 9 serratus, Platycephalus, 277 soor, 186 
rubicunda, Trigla, 160 schlegeli, Apogon, 59 servus, Holocentrus, 69 soosta, 32 
rubicundus, Gobioides, 319 schlegelii, Chrysophrys, 140 servus, Therapon, 69 ‘sora-parah, 213 
rubicundus, Odontamblyopus, schlosseri, Gobius, 304 Seserinus, 246 sordidum, Diagramma, 81 

819 schlosseri, Periophthalmodon, setifer, Chanda, 97, 98 soring, Sparus, 265 
rubra, Perca, 25 304 setifer, Cheetodon, 106 sowwah, 186 
rubra, Sciena, 172 schlosseri, Periophthalmus, 303, | setifer, Gerres, 97 SPaRIDH, 132 
vubricatus, Therapon, 70 304 setifer, Scolopsides, 98 spatula, Cottus, 276 
rubrum, Holocentrum, 172,173 | schlosseri, Scarus, 117 setigera, Equula, 243 spatula, Platycephalus, 276 
vuconius, Ambassis, 242 schotaf, Scicena, 81 setosus, Gobius, 287, 291 species how arranged, 7 
ruconius, Chanda, 97, 242 Sciena, 181, 193 sexdecim-lamellata, Echeneis, spectabilis, Gobius, 295 
vuconius, Hquuia, 239 Scizena, 184 258 speciosus, Caranx, 246 
ruconius, Equula, 242 Scir#nipm, 181 sew-fasciatus, Caranx, 216 speciosus, Gnathanodon, 226 
Rupiscartes, 263 Scicwnoidei, 5, 144 sexfasciatus, Epinephelus, 17 speciosus, Scomber, 226 
ruppelli, Acanthurus, 207 Scieenoides, 193 ciatus, Gobius, 285 Spherodon, 138 . 
ruppelliz, Olistus, 223 Scicenops, 184 asciatus, Serranus, 17 spilurus, Serranus, 25 
riippelli, Scolopsides, 87 scintillans, Eleotris, 314 seufasciatus, Serranus, 17 spilurus, Upeneus, 126 
ruppellii, Seriola, 227 Sclerogenide, 147 sex-filis, Polynemus, 177, 178 spinifer, Holocentrum, 172 
russellii, Amphacanthus, 166 Scolopsides, 78, 84 sexfilis, Trichidion, 178 spiniter, Pagrus, 138 
russellit, Apistes, 159 Scolopsis, 84 sexguttata, Eleotris, 311 spinifer, Sparus, 138 
russellii, Caranx, 214 Scomber, 250 sexguttata, Eleotrioides, 311 spiniferum, Holocentrum, 173 
russellii, Gobius, 292 Scomberoidei, 210 sexguttata, Valenciennea, 311 spinosa, Lichia, 234 
russellit, Lutjanus, 42 Scomberoides, 229 seu-lineatus, Bodianus, 28 spinosissimum, Holocentrum, 
vussellit, Mesoprion, 41 ScomBripa, 250 sexlineatus, Pelates, 70 173 
vussellit, Parwpeneus, 126 Scombriside, 210 sexlineatus, Vherapon, 70 spinosus, Deliodon, 234 
Russellii, Pterios, 152 Scopas, 202 sextarius, Polynemus, 177,178 | spinosus, Platycephalus, 276 
russellii, Sciceena, 183 Scorpzena, 149 seweyah, 203 spinosus, Trachinotus, 234 
russellii, Trachinotus, 233 Scorpeni, 274 shemhara, 42 spinus, Sparus, 165 
russellii, Trachynotus, 233 Scorpenichthys, 150 shengna-roet, 116 splendens, Equula, 239 
russellii, Umbrina, 183 ScorP#NID®, 147 shuk, 116 splendens Leiognathus, 240 
russellii, Upeneus, 126 Scorpenide, 274 shun-gun, 145 Spondyliosoma, 90 4 
rutta, 302 Scorpeenopsis, 149 siamensis, Catopra, 131 squalidus, Therapon, 70 

Scorpzenopsis, 150 siamensis, Diacope, 31 SQUAMIPINNES, 102 
Sadanundio, Gobius, 296 Scorpeni, 148 sibbaldii, Diagramma, 80 Squanipinnes, 132, 210 
safgha, Perca, 52 Scorpidina, 102 Sicogaster, 298 stamineus, Gobius, 292 
safgha, Sciena, 52, 53 scorpion goby, 286 Sicydiini, 281, 298 stellata, Halieutea, 273 
sahni-tschapi, Chetodon, 113 sculptus, Boleophthalmus, 308 Sicydiops, 298 stellata, Teuthis, 168 
salliah, Polynemus, 180 Scyris, 210, 211 Sicydium, 298 stellatus, Amphacanthus, 168 
salmoides, Holocentirus, 20 sea fish, marked from Nepal, 81 | Sicyopterus, 298 stellatus, Astrocanthus, 273 
salmoides, Serranus, 20 seba, Diagramma, 79 sigana, Teuthis, 165 stellatus, Lophius, 273 
salmonoides, Serranus, 12, 20 sebxe, Diacope, 31 Siganus, 165 stellatus, Scarus, 168 
salt-tax, 238 sebee, Genyoroge, 31 siggapu cullawah, 25 Stellifer. 184 
Samaragius, 282 seb, Lutianus. 30 sihama, Atherina, 265 Stenogobius, 282 
sambra, Alphestes, 37 sebee, Lutjanus, 31 sihama, Sillago, 265 stethophthalmus, Gobius, 284 



stigmapomus, Serranus, 26 
Stigmatogobius, 282 
stoliczke, Gobius, 292 
stoliczkx, Sebastes, 148 
stoliezke, Serranus, 11 
striata, Coryphena, 90 
striatus, Cxsio, 95 
striatus, Dentex, 90, 91 
striatus, Gobius, 283, 292 
striatus, Gobius, 307 
striatus, Huctenogobius, 292 
striatus, Holacanthus, 112 
striatus, Synagris, 90, 91 
stridens, Perca, 72 
stridens, Pristipoma, 72 
stridens, Sciena, 72 
strigosus, Acanthurus, 207 
striolata, Teuthis, 166 
STROMATEID®, 246 

. Stromateine, 246 
Stromateoides, 246 
Stromateus, 246 
stromateus, Apolectus, 247 
strongia, Scorpena, 148 
strongensis, Sebastes, 148 
strongia, Sebastichthys, 148 
subarmatus, Acanthurus, 204 
subcarinata, Zonichthys, 226 
sublitus, Cephalogobius, 289 
sublitus, Gobius, 289 
sublitus, Glossogobius, 289 
submaculgtus, Johnius, 196 
subvittatus, Mullus, 120 
sudi-sandawah, Stromateus, 247 
sudwinu, 245 
sujjada-muddawa, 142 
suggalathoo-bontoo, Perca, 18 
suillus, Serranus, 12, 19 
sukkun, 191 
sullaneroo-kuntee, Sparus, 170 
sulphureus, Upeneoides, 120 
sulphureus, Upeneus, 120 
summana, Bodianus, 21 
summana, Epinephelus, 21 
summana, Perca, 21 
summanda, Perca, 22 
summana, Pomacentrus, 21 
summana, Serranus, 21 
summana, Serranus, 16 
sungurah, 45 
surinamensis, Holocentrus, 84 
surinamensis, Lobotes, 84 
surmuletus, Mullus, 120 
susuki, Plectropoma, 20 
sutor, Amphacanthus, 167 
sutor, Teuthis, 167 
sword-fishes, 198 
Synagris, 89 
Synagris, 90 
Synanceia, 162 
Synanceia, 163 
Synanceichthys, 162 
Synancidium, 162 
Synechogobius, 282 
Synistius, 96 

taan-tah, 190 
tacheté, Cheetodon, 106 
tenia, Amblyopus, 319 
txnianotus, Apistus, 157 
tenianotus, Amblyapistus, 157 
tenianotus, Platypterus, 157 
tenianotus, Tetraroge, 157, 160 
teniata, Ania, 62 
teniata, Perca, 144 
teniatus, Apogon, 59, 101 
teniatus, Polynemus, 179 
Tenioides, 316 
teniops, Mesoprion, 38 
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teeniopterus, Upeneoides, 122 
taniopterus, Upeneus, 122 
teniurus, Dules, 67 
teniurus, Moronophis, 37 
teniwrus, Paradules, 67 
tahiticum, Holocentrum, 173 
tahlun-kala, 179 
tah-meer-dah, 166 
tahmel, Pimelopterus, 143 
tala, Chorinemus, 231, 232 
tala-parah, Scomber, 231 
talam-parah, Scomber, 221 
tambulus, Dentew, 92 
tanga~parah, 223 
tankerville, Gerranus, 144 
taru-kattelee, 183 
tasmanius, Platycephalus, 277 
tatnam-karé, 240 
Tawrichthys, 110 
tauvina, Holocentrus, 13 
tauvina, Perca, 12, 13 
tawina, Serranus, 13 
tauvinus, Serranus, 12 
tawooloo-pimnel, 78 
tchawil-parah, 223 
teira, Cheetodon, 235, 236 
teira, Platax, 235 
telamparah, Carangoides, 222 
TELEOSTEI, 1 
tella-katchelee, Labrus, 185 
tella-sandawah, Stromateus, 247 
tella-soring, 265 
te-nevere, 122 
tennentii, Acanthurus, 204 
tentacularis, Gobius, 291 
tentacularis, Oxywrichthys, 291 
tenuis, Boleophthalmus, 305 
tenuis, Goboides, 319 
teraia, Trachinotus, 234 
tergaree-parah, 227 
teria, Polynemus, 180 
terla, Chetodon, 116 
tetracanthe, Perca, 172 
tetracanthus. Catopra, 130 
tetradactylus, Hlewtheronema, 

180 

tetradactylus, Polynemus, 180 
Tetrapturus, 198 
Tetraroge, 159 
Teuthis, 165 
TEUTHIDIDA, 165 
Teuthyes, 165 
thar-oar-dah, 165, 167 
thendala, 143 
theraps, Therapon, 70 
Therapon, 68 
Theraponide, 5, 144 
THERAPONINA, 68 
therapon, Mesoprion, 47 
theraps (Datnia) Therapon, 70 
thermalis, Apogon, 64 
thetti, 116 
theuthis, Acanthurus, 206 
Tholichthys, 102 
thol-o-dah, 265 
thomassi, Ambassis, 52 
thunnina, Thynnus, 252 
Thynnus, 251 
tica, Diacope, 43 
timoriensis, Therapon, 69 
tin-til, 142 

toal-parah, 231 
to-bro-dah, 180 
todah, 7 
to-go-re-dah, 38 
tol, Chorinemus, 230, 231 
tollam-parrah, 222 
toloo, Chorinemus, 232, 233 
toloo-parah, Scomber, 232 

tol-parah, Scomber, 230, 231 
tolu, Dente, 91 
tolu, Synagris, 91 
tool-danti, 264 
tooroo-kattelee, 191 
topaswui, Polynemus, 176 
torquatus, Scolopsides, 87 
torquatus, Scolopsis, 87, 88 
torriti, 116 
torvus, Caranx, 218 
torvus, Selar, 218 
tottah-karah, Zeus, 238 
Toxotes, 116 
Toxorina, 102 
Trachicephalus, 163 
TRACHINIDA, 262 
Trachurus, 210 
Trachurops, 210 
trachynis, Synanceia, 162 
Trachynotus, 232 
tragula, Mullus, 121 
tragula, Upeneoides, 121 
tragula, Upeneus, 121 
transversus, Therapon, 70 
tredecem-radiatus, Periophthal- 

mus, 304 
trecedem-radiatus, Gobius, 304 
Trienophorichthyint, 281 
triacanthus, Nauclerus, 229 
triacanthus, Perca, 28 
Trichidion, 176 
TRICHIURID®, 200 
Trichiurine, 200 
Trichosomus, 156 
Tridentiger, 298 
trifasciatus, Cheetodon, 107 
trifasciatus, Upeneus, 124 
TRIGLIDA, 148 
Triglide, 274 
Trig, 274 
Trigloidei, 279 
trimaculatus, Apogon, 62 
triostegus, Acanthurus, 204 
triostegus, Cheetodon, 204 
triostegus, Rhombotides, 204 
trispinosus, Batrachus, 269 
trivittatus, Coiws, 67, 70 
trivittatus, Pterapon, 69 
trivittatus, Therapon, 69 
Tropodinius, 29 
Trypauchen, 319 
Trypauchini, 282 
tsikideondoa, 295 
tuberculatus, Platycephalus, 275 
tuber, Naseus, 208 
tuberosus, Naseus, 208 
tuberosus, Naso, 208 
tumidus, Chironectes, 272 
tumifrons, Eleotris, 310 
tumilabris, Serranus, 16, 21 
tunny fish, 251 
twpast, 177 
tupsee-mutchee, 176 
typus, Carangichthys, 223 
typus, Pinjalo, 94 

ulietensis, Cheetodon, 104 
ulu parti, 274 
Umbrina, 181 
undulosus, Bodianus, 13 
undulosus, Epinephelus, 13 
undulosus, Serranus, 13 
unicolor, Merous, 26 
unicornis, Acanthurus, 209 
unicornis, Aspiswrus, 209 
unicornis, Chetodon, 209 
unicornis, Naseus, 209 
unifasciatus, Cheetodon, 107 
unimaculatus, Chaetodon, 107 

unimaculatus, Lutjonus, 42 
unimaculatus, Mesoprion. 41, 43 
Upeneoides, 119 
Upeneus, 119 
Upeneus, 123 
uranoscopa, Synanceia, 164 
URANOSCOPID A, 260 
Uranoscopus, 260 
uranoscopus, Polycanlis, 164 
Uraspis, 210, 211 
wronemus, Polynemus, 179 
urotenia, Ambassis, 55 

vaadhul, 129 
vachelli, Ambassis, 54 
vacti, Coius, 7 
vagabundus, Cheetodon, 105 
vagabundus, Cheetodon, 105 
vagans, Thynnus, 252 
vagina, Gobius, 320 
vagina, Trypauchen, 320 
valenciennei, Johnius, 189 
Valenciennesia, 309 
Valliaul-cutchul, 174 
vanicolensis, Pempheris, 175 
vari, Caranx, 218 
variegatus, Upeneoides, 121 
vari-katchelee, 190 
variletta, 252 
Variola, 8 
Variola, 26 
variolosus, Serranus, 15 
vari, Selar, 218 
velifer, Acanthurus, 207, 208 
velifer, Xiphias, 198 
velifer, Zabrasoma, 207 
vella-arwoolee, 246 
vella-chembolay, 42 
vella-kadisay, 45 
vella-kattelee, 185, 188 
vella-mattawa, 142 
vella-oodoo, 233 
vella-voval, 247 
ven-begti, 194 
venenatus, Gobius, 286 
yenosa, Scorpena, 151 

yenosa, Scorpenopsis, 151, 152 
ventralis, Gobius, 294 
veri-cut-ta-lay, 31 
veri-keechan, 33 
veri-karé, 239 
vermiculatus, Amphacanthus,166 
vermiculata, Tenthis, 166 
verri-cullawah, 23 
verrucosa, Synanceia, 162 
versicolor, Otolithus, 197 
vet-ool-pa-thy, 275 
yespertilio, Chetodon, 236 
vespertilio, Platax, 236 
vespertilio, Platax, 236 
virescens, Cheetodon, 106 
virescens, Gallus, 224 
virgata, Coryphena, 248 
virgata, Dainia, 70 
virgata, Tenthis, 166 
virgatus, Amphacanthus, 166 
virgatus, Therapon, 70 
viridipunctatus, Gobius, 286 
viridis, Boleophthalmus, 307 
viridis, Eleotris, 312 
viridis, Gobius, 307 
viridis, Scartelaos, 307 
vitta, Diacope, 46 
vitta, Lutianus, 46 
vitta, Lutjanus, 46 
vitta, Mesoprion, 46 
vitta, Serranus, 46 
wittata, Echeneis, 257 
vittata, Sciena, 28 



xii 

vittatus, Acanthurus, 203 
vittatus, Chironectes, 272 
yittatus, Cheetodon, 107 
vittatus, Hypeneus, 120 
yittatus, Mullws, 120 
vittatus, Platycephalus, 275 
vittatus, Upeneoides, 120, 121 
vittatus, Upeneus, 120 
vittiger, Apogon, 58 
vlamingii, Upeneus, 125 
vogleri, Otolithws, 186 
vogleri, Pseudosciena, 186 
vogleri, Sciwna, 186 
vogleri, Scizna, 188 
volans, Pegasus, 280 
volitans, Gasterosteus, 152, 153, 

154 

volitans, Pseudomonopterus, 154 
volitans, Pterois, 153, 154 
volitans, Scorpena, 154 
vomer, Zeus, 224 
vosmaert, Scolopsis, 87 
vosmart, Anthias, 87 

FISHES OF INDIA. 

vosmeri, Anthias, 87 
yosmeri, Lwtjanus, 87 
vosmeri, Scolopsides, 87 
vosmeri, Scolopsis, 87, 88 

waandersi, Epinephelus, 12 
waandersi, Serranus, 12 
waigiensis, Pimelepterus, 143 
waigiensis, Upeneus, 126 
warri-parah, 219 
wartee-poolah, 295 
wassinki, Amia, 61 
wassinki, Apogon, 61 
white pomfret, 246 
whiting, 194 
wingeram, Scomber, 254 
wodawahah, Zeus, 98 
wolfii, Corvina, 185 
woongooni, 95 
woora, Corythobatus, 159 
woragoo, Scomber, 213 
worah, 165 
woralwah, 165 

wori-parah, Scomber, 225 
worrah-minoo, Trigla, 155, 159 
wotim-parrah, Scomber, 216 
woora, Minous, 159 
wutla-callawah, 18 

xanthocephalus, Chaetodon, 104 
xanthochir, Pseudochromis, 

267 
xanthometopon, Holacanthus, 

114 

xanthonemus, Polynemus, 177, 
178 

aanthopterus, Acanthurus, 205 

canthopterygius, Mesoprion, 35 
aanthopus, Diacope, 44 
wanthopygus, Caranx, 215 
wanthotenia, Lethrinus, 137 
xanthurus, Acanthurus, 207 
canthurus, Caranx, 218, 219 
xanthurus, Holacanthus, 113 
wanthurus, Therapon, 70 
XIPHIID®, 198 

yapilli, Lutianus, 45 
yapilli, Sparus, 45 
yarra-soring, 264 
yemumngolah, 199 

Zabrasoma, 202 
zanana, Epinephelus, 25 
Zanclurus, 198 
Zanclus, 111 
zebra, Acanthurus, 204 
zebra, Brachyurus, 153 
zebra, Chetodon, 204 
zebra, Pseudomonopterus, 153 
zebra, Pterois, 153 
zeylonicus, Apogon, 64 
zeylonicus, Amphiprionichthys, 

158 

zeylonicus, Micropus, 158 
zeylowicus, Mulloides, 122 
zeylonicus, Upeneus, 122, 123 
zonalternans, Gobius, 289 
Zonogobius, 282 



Day's Fishes of India. 
Plate 1. 

GH Ford del. C.L Griesbach lith 
Mintern Bros . imp J 

ee LATES CALCARIFER. 2 CROMILEPTES ALTIVELIS. 3 SERRANUS STOLICZKH. 4S AREOLATUS. 





Day's Fishes of India. 

G.H.Ford del. C.L Griesbach lith 

1 SERRANUS UNDULOSUS. 2 S.MERRA. 3 S.HEXAGONATUS. 4 S MACULATUS. 

Plate II. 

NMmtern Bros imp. 





Day's Fishes of India. 2 
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tern Bres Mm GH Ford del JR Ving hth 

4.,S. DIACANTHUS. 2.5. FASCIATUS. 8, S.TUMILABRIS. 1, SERRANUS FLAVOCARULEUS. 
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4,5. SUMMANA. 8, 5S. SALMOIDES. 2,5, MALABARICUS. 1, SERRANUS LANCEOLATUS. 





Fishes of India. ays D 

R.Minterso lith H Ford del G 

FUSCOGUTTATUS. Ss. 3. 2.S. ANGULARIS. ERRANUS MORRHUA. iS) l 
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Day's Fishes of India. 
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G.H Ford del.C.L Griesbach hth. ; Mintern Bros. imp 

1, SERRANUS SONNERATI. 2, 5. BOELANG. 3, VARIOLA LOUTI 4, ANTHIAS MULTIDENS 





Days Fishes of India. 

GH.Ford del Susmi hth 

SERRANUS WAANDERSI. 2.PRIACANTHUS BLOCHIIL. 3. PRISTIPOMA 
4. APOGON TAINIATUS. 5. SYNAGRIS LUTEUS. 

COMMERSONI. 

Mintern Bros_imp. 
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LUTIANU Q 
oO. DIPLOPRION BIFASCIATUM. 

4, L. MALABARICUS. 
’ ee 1,GRAMMISTES ORIENTALIS. 
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Days Fishes of India. 

GHFord del JR King hth. 

1, LUTIANUS LINEOLATUS. 2, L.LINEOLATUS (VAR. NOULENY.) 38, L.CHRYSOTANIA. 
4,L.RIVULATUS. 5,L.ARGENTIMACULATUS, 6, L.ROSEUS. 





Days Fishes of India. 
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Mmmtern Bros imp. 
GH Ford del. R Mintern hth 

4,L. LUNULATUS. 
6, L. FULVIFLAMMA. 

3, L. QUINQUELINEATUS. 2,L. SILLAO. 
5, 4. FULVIFLAMMA (VAR. RUS SELLII.) 

1, LUTIANUS LIOGLOSSUS. 
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Plate Xill Day's Fishes of India. 

Nimtern Bras imp. GHY¥ord del. JRVing hth. 

4, L. BOHAR. 3, L. GIBBUS (YOUNG) 
6, L. YAPILLI. 

2,1. GIBBUS (ADULT) 
5, L.MARGINATUS 

1,LUTIANUS JOHNII. 





Day's Fishes of India. 

d del R Mintern lth GH Ford 

4, L.DECU 3. L.MADRAS. 
6, A. RANGA. 

2, L. VITTA. 
5, AMBASSIS NAMA. 

QUINQUELINEARIS. 1, LUTIANUS 





Day's Fishes of India. Plate XV. 

Se 
ATID ~ ie , 

GHFord del JRKmg lith. Mmtern Bros imp 

1, AMBASSIS BACULIS. 2,A.THOMASSI. 3,A.COMMERSONII ~4, ANALUA. 5, A.INTERRUPTA. 

6, A.GYMNOCEPHALUS. 7,A. DAYI. 8, A. UROTANIA. 





Days Fishes of India. 

GH Ford del. R Mmtern nth. 

RENIA 
GLAGA . 10.4 

4. A. FRENATUS 
BIFASCIATUS 9. A. 

3. A.NIGRICANS. 
8. A. AURBUS. 

2.A KALASOMA. 
7. A. ENDEKATANIA. A.NIGRIPINNIS. 

1.APOGON MULTITENIATUS. 
6. 





Day's Fishes of India. Plate XVII 

GH Ford del RMintern lith. 

LAPOGON ELLIOTI. 2.A.AURITUS. 3.A.SANGIENSIS. 4. A. MACROPTERUS. 5 
6.A.CRRAMENSIS. 7.A.ORBICULARIS. 8& 9.CHRILODIPTERUS LINEATU 





Minter Bros-imp. 

Day's Fishes of India. 

GH Ford del. R.Mintern lith. 

N T QUADRIL 5. 4..T. JARBUA. 
8.PRISTIPOMA NAGEB. 

3. THERAPON PUTA. 
7. DATNIA ARGENTEA. 

2.D. ARGENTEUS. 
v6. T. THERAPS. 

1, DULES MARGINATUS. 





ate KIX. rv. 
Day's Fishes of India. 

Mimtern Bros.imp 
GH Ford deél.R Mintern lith. 

=) 4..P. HASTA ( YOUNG 3.P.HASTA 
6. P. DUSSUMIERI. 

2. P. FURCATUM. 
5. P. MACULATUM. 

1, PRISTIPOMA OLIVACEUM. 





Days Fishes of India. 
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Mintern Bros imp. 
GH ¥ord del. R Mintern lth. 

CRA DIAGRAMMA 4. 3. HAPALOGENYS PETERSI. 
6. D. ORIENTALE 5. D. LINEATUM. 

2. P. OPERCULARE. 1. PRISTIPOMA GUORAKA. 





Days Fishes of India. 

“} aol 43) 5 a ™ i) 

3. D. PICTUM. D. GRISEUM. 
. LOBOTES 

CINC TUM. DIAGRAMMA 1 
IS. S SURINAMEN 5 





Day's Fishes of India. Plate XXIL 

G.HFord del R Mintern lith Mimtern Bros. imp. 

1. SCOLOPSIS BIMACULATUS. 2.5. PHAOPS. 3.S. BILINEATUS. 4.S. GHANAM. 
5. S. MONOGRAMMA. 6.5. CANCELLATUS. 
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H. Ford del. R Mirtern lth Zz 
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6. SYNAGRI = Oo. 

2, S.VOSMERI ( SEMI 
S. CILIATUS 

COLOPSIS VOSMERL (YOUNG ), Q 
=) if 
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fut ie: 1:4 GH Ford del R Matern hth 

1, SYNAGRIS BLE! EKER. ip} 
So, 

5,C. CHRYSOZONA (VARIETY 

i f 
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5. JAPONICUS. 

VAIS 
cs, 

AUROLINEATUS 
3, 5, NOTATUS. 4. CA. S10. PINJALO 

6, DATNIOIDES POLOTA. 





Days Fishes of India. 

6H Ford del. R Mintern lith 

4:, G. OYENA. 3, G, FILAMENTOSUS. 2, G. OBLONGUS. 
6, G. ABBREVIATUS 5,G. LUCIDUS. 

1GERRES SETIFER. 
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ff Days Fishes of 
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Gi ferd del RMintern hth 

-EPHALUS. 
= 

C.XANTHO( a 
PICTUS. lal 

u. 

, CHAXTODON PLEBEIUS. 3 
6, 

2, THOLICHTHYS 1,GERRES POETI. 





Days Fishes of India. 

1, CHAETODON VAGABUNDUS. 7A Gi 
4. C. GUTTATISSIMUS. 

a 
3, C. AURIGA {| VARIETY 

6, C. COLLARIS. 

Cr SE TI 





Days Fishes of India. 

MACROLEPIDOTUS. ~ 
6,H. NICOBARIENSIS (VAR. SEMICIRCULATUS. ) 

UlUS. ORN 0) ~ 4, ZANCLUS C 
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Days Fishes of India. 

mp Mimtern Bros. Gi Ford del. P.Mintern lith. 

. TRAGULA. 
TpDAR 

4,U 3,U. SULPHUREUS. 
g i= a A e Be 
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| eee alte) eo 
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1, TOXOTES MICROLEPIS. 





Days Fishes of India 

2 1 RMintern hth. GHFord d 

3, U. DISPLURUS 
6, BADIS. BUCHANANI. 

RUS. U. LUT] 
D. 

5 
a. 

.PLESIOPS NIGRICAN I= 
o 

UPENEUS MACRONEMUS. i 
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Days Mshes of India. 

@iiford dd, Suzimi lth 
Nintern Bros-imp 

Vi, NANDUS MARMORATUS. 2, PRISTOLEPIS MALABARICUS. 3, P. FASCIATUS. 4, CRENIDENS INDICUS. 
5, SARGUS NOCT. 





Days Fishes of India.. 
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CS .mip- Br. Mimtern GYiford del. 2 Mimtern lith. 

4, L. NEBULOSUS. 3, L. HARAK. 
5, PAGRUS SPINIFER. 
2, L. KARWA. 1, LETHRINUS ROSTRATUS. 
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Day's Fishes of India. 
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Day's Fishes of Inda. 

xii Ford del. R. Mintern lith 

1, PTEROIS VOLITANS. 2, P. MILES. 3,P. CINCTA. 4 APISTUS  CARINATUS 

5, GYMNAPISTES NIGER. 





Day's Fishes of India. 

GH¥Ford del R.Mintern hth. 

1, GYMNAPISTUS DRACAINA. 
4, A. LONGISPINIS. 5,A. TENIANOTUS. 

2, CENTROPOGON INDICUS. 3, AMBLYAPISTUS MACRACANTHUS. 

6, MICROPUS ZEYLONICUS. 7, MINOUS MONODACTYLUS. 

8,COCOTROPUS ROSEUS. 

Mintern we oS amp. 





Days Kishes of India. 

GH Ford del. Sazim hth. 

1, PELOR DIDACTYLUM. 2, CHORIDACTYLUS MULTIBARBIS. 

V4, SYNANCEIA VERRUCOSA. 5, TEUTHIS JAVA. 

3, SYNANCIDIUM 
6, POLYCAULIS URANOS( 

HORRIDUN. 
COPUS. 

intern Bros. imp 





Days Fishes of India. 

é 
GHFord del R Mintern lith. 

YATA. RN 4. T. GONCAT 

6, T.ORAMIN. : 
3, T. VIRGATA 2, T. MARMORATA. 

5, T. MARGARITIF'ERA. 
TEUTHIS VERMICULATA. i, 





Plate XL. 1a. s Fishes of Ind Day 

Mimtern Tes imp. 
GH Ford del. Sazini lith. 

3. HOLOCENTRUM ANDAMANENSE. 4.H. RUBRUN. 2. M. MURDJAN. 1. MYRIPRISTIS BOTCHE. 





Plate XLIL Days Fishes of India. 

intern hth 5M GH Ford del 

YGULA. 
SEXTARIUS. 
Mé MOLUCCA. S}y 12). 

5. P. HEPTADACTYLUS. iP 
2. PEMPHERIS ) 

PARADISEUS. 
N1. KURTUS INDICUS | MALE 

4, POLYNEMUS 





Day's Fishes of India. 
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Sai 

Mintern Bros. imp- 
GH Ford del. R Mintern lith. 

4. U. RUSSELLII. 

6. S. AXILLARIS. 
2.& 3. UMBRINA DUSSUMIERI. 

5. SCLENA MILES. 
_ 1]. POLYNEMUS SEXFILIS. 





Day's fishes of India. Plate ZALIV. 

GH Ford del. Sazim hth. Mnntern Bros. imp - 

1. SCIZNA CARUTTA. . 2.5. SINA. 3. S. COITOR. 4.& 6. S. ALBIDA. 5. S. BELENGERI. 





Day's Fishes of India. 

GHFord del R Mintern lith 

ARGENTEUS. OTOLITHUS 
BRUNNEUS. 6. SCLENOIDES 

3. 
5. S. ANEUS. 

2. SCIZNOIDES MICRODON. 

4. SCIANA BLEEKERI. 
SCLENA VOGLERI. 1. 





Plate XLVI. 

Mintern Bros. imp 

4, OTOLITHUSe MACULATUS. 3, S. OSSEUS. 2, SCLENA CLAUCUS. 1, UMBRINA SINUATA. 

shes of India. 1 ea A is a 

GH Ford del. Suzim lth. 
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Days Hshes of India. 

GH Ford del RMintern hth 

4,C. AFFINIS. 3.C. DJEDDABA. 
6.C.IRE. 

2.C. BOOPS. 
5.C. KALLA. 

1. CARANZ CRUMENOPHTHALMUS. 
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Days Fishes of India. 

GH Ford del. R-Mintern lith 

1. CARANXK COMPRESSUS. 2. C. MALABARICUS. 3. C. MELAMPYGUS. 
5.C. SAUSUN. 6. C. NIGRESCENS. 

4. C. CARANGUS. 

Mintern Bros . imp. 





; Days Fishes of India. Plate LI. 

_ GHFord del. Suzim lth. . Mmtern Bros imp. 

1. CARANX OBLONGUS. 2.C. ARMATUS. 3.C. GALLUS. 4. C. LEPTOLEPIS. 
5. C. NIGRIPINNIS. 6. SERIOLA - NIGRO - FASCIATA. 
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DAURA. 4,5 3, E. SPLENDEUS. 

6, PENTAPRION LONGIMANUS. 
2, EB. DUSSUMIERI. EDENTULA. 

5,E BLOCHIL. 

1, EQUULA 
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GH Ford del. R. Mintern lth 

<I IMM CINEREUS { STROMATEUS 
CORYPHANA HIPPURUS 
3. 2, LACTARIUS DELICATULUS. GAZZA MINUTA. 
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Days Fishes of India. 

GH Ford del Suzim lith Nintern Bros- imp. 

“i, HALIEUTEA STELLATA. 2, PSENES INDICUS. 3, SCOMBER MICROLEPIDOTUS (YOUNG) 
4S. MICROLEPIDOTUS (MIDDLE AGE). 5,S MICROLEPIDOTUS (ADULT). 6, THYNNUS THUNNINA. 





Days Fishes of India. 

GH Ford del. Sazimi hth 

4, URANOSCOPUS MARMORATUS. 
1, CYBIUM GUTTATUM (YOUNG). 2, ELACATE 

5, ICHTHYSCOPUS 
NIGRA. 
INERME. 

3, ECHENEIS BRACHYPTERA 
6, PSEUDOSYNANCEIA MELANOSTIGMA. 





Day's Fishes of India. 
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1, PELAMYS CHILENSIS. 2,CYBIUM KUHLII. 3, C.INTERRUPTUM. 

5,C. COMMERS ONIL. 

4, ©. GUTTATUM. 





Days Fishes of India. 

Mmtern Bros.imp. 

1, ECHENEIS NEUCRATES. 
- 

RCIS HEXOPHTHALMA G ae ‘J3, SILLAGO SIHAMA. 
~5,OPISTHOGNATHUS NIGROMARGINATUS. 
2,E.ALBESCENS. 
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DOMINA. 3, SILLAGO 2, P. PULCHELLA. 

5, OPISTHOGNATHUS ROSENBERGII. 
1, PERCIS PUNCTATA. 

6, PSEUDOCHROMIS 





Days Fishes of India. Plate LIX. 
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1, BATRACHUS GRUNNIENS. 2,ANTENNARIUS NUMMIFER 3, PLATYCEPHALUS MACRACANTHSUS 

4,GOBIUS SEXFASCIATUS. 5, G. VIRIDIPUNCTATUS. 6, G. SEMIDOLIATUS (+ 
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1,BATRACHUS GRUNNIENS 
4, P. SCABER. 

2, ANTENNARIUS HISPIDUS. 
5. P. TUBERCULATUS. 

3 , PLATYC! 

6, DACTYLOPTERUS 





Day's Kshes of India. Plate 

Nintern Bros. imp. 
GH Ford del. Suzim lth 

1, PEGASUS DRACONIS. 2, GOBIUS ACUTIPINNIS. 8, G. BYNOENSIS. 4, C. VIRIDIPUNCTATUS. 

Ser CYANO SMOS. 6, G. MASONI 7, G, OCELLATUS 8, G. POLYNEMA. 
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1, GOBIUS PUNGTANG. 2, G. CRINIGER. 

6, G.STRIATUS. 7,APOCRYPTICHTHYS CANTORI. 

3, G. MADRASPATENSIS . 4G. NEILLI. 
8,GOBIUS CRISTATU 
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Days Fishes of India. 

GH Ford del. R Mmntern lith 

1, GOBIUS ORNATUS 2,G. MELANOSTICTA 3,G. GRISEUS. 5,C.B 

6,G.PERSONATUS 7, G. ALBOPUNCTATUS 8,G.BIOCELLATUS. 9.G PLANIFRONS 10. G. SADANUNDIO 





Days Fishes of India. 

GHF¥ord del BR Mintern hth. 

GOBIUS MELANOSOMA. Ab; 
5,APOCRYPTES LANCEOLATUS. 6,A.BATO. 7, SICYDIUM FASCIATUM. ¥8,PERIOPHTHALMUS KOELREUTERI. 

9,BOLEOPHTHALMUS DUSSUMIERT. 10, B. DENTATUS. 

2,GOBIODON CITRINUS. 3,APOCRYPTES BLEEKERI. 

MVE 

4, GOBIUS TENTACULARIS. 





Days Fishes of India. Plate LXV. 
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GH Ford del. R Mintern hth, Mintern Bros im 

1, BOLEOPHTHALMUS TENUIS. 2,B. BODDAERTI. 3, B. GLAUCUS: . 

5, ELEOTRIS MACRODON. 6, EB. CAVIFRONS. 7.&. FUSCA. 8,E. SCINTILLANS. 





Plate LXVI Day's Fishes of India. 
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Minteros-imp - GH Ford del R-Mintern lith. 

4. PERIOPHTHALMUS SCHLOSSERT. 3, A. BATOIDES. 
5, BOLEOPHTHALMUS VIRIDIS. 

2,APOCRYPTES SERPERASTER. 1,GOBIUS GIURIS. 





Days Fishes of India. 

GHFord del. R Mmtern lith 

1, ELEOTRIS POROCEPHALUS. 2, E. OPHIOCEPHALUS. 

5,G. BUCHANANT. 6, & 

3,E.BUTIS. 

RUBICUNDUS. 

ANGUILLA) RT, RIS. 
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CA.CULUS. 2.TRYPAUCHEN VAGINA. 3.CALLIONYMUS LINEOLATUS. 4:.CEPOLA ABBREN 1. GOBIOIDE 
5. CALLIONYMUS SAGITTA ( FEMALE ). 6. BLENNIUS LEOPARDUS 
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