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A —INTRODUOTORY NOTES.
1. OBJEOTS OF THE ESSAY AND SOURCES OF INFORMATION.

This essay upon the Sword-fish and its uses makes no claim to be coB:
sidered a contribution to knowledge. In the course of six summers’
study of fish and fisheries on the coast of New England and as many
winters of research into ichthyological literature, a considerable quan-
tity of notesconcerning the S8word-fish have accumulated in the writql"s
portfolio. These are printed below, arranged in systematic order, wit
the hope that they may stimulate inquiry by showing at.a glance Whl?t
is now known about the habits of this mysterious fish and what it 13
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desirable should be learned. Such of the facts as have not previously
been printed are for the most-part drawn from the experience of fisher-
Ien either by the writer or by others who have kindly responded to let-
ters agking for information by interviewing their local authorities. Mr.
John H, Thomson, of New Bedford ; Mr. Willard Nye, of New Bedford ;
Mr. E. G. Blackford and Mr. Barnet Phillips, of New York ; and Mr. O.
B. Fuller, of Portland, have aided thus. Capt. Benjamin Ashby, of No-
ank; Capts. R. H. Hurlbert, John Rowe,and George H. Martin, of Glouces-
ter; and Capt. I. H. Michaux, of New Bedford, veteran swordflshermen,
have been asked questions innumerable, and their words are frequently
quoted. As far as possible, all statements have been confirmed by per-
8onal observation; but for this there has been little opportunity. Few
fishes are so difficult to observe, and a student may pass summer after
Summer in the attempt to study them with few results other than the
8ight of a fow dozen dorsal fins cutting through the water, a chance to
Measure and dissect a few specimens, a page or two of estimates of an-
hual captures, and perhaps the experience of having the side of his
boat pierced by one of the ugly swords.

' This paper is the fourth of a series-upon The Natural and Economi-
cal History of Awerican Food-fishes, the first, on THE SCUPPAUG, and
the second, on THE BLUEFISH, having been published by Professor
Baird in the Report of the United States Fish Commission, Part 1
(1873); the third, on THE MENHADEN, in Part V (1879) of the same
Yeport. The HISTORY OF THE AMERICAN WHALE FISHERY, by Mr.
Alexander Starbuck in Part IV of the same report, is also properly to
be eiumerated in this series.

B.—NAMES OF THE SWORD-FISH.
2—POPULAR NAMES OF SWORD-FISH.

The names by which the fish under consideration is known all have
}"Gference to its most prominent featute, the prolonged snout. The
Sword.fish” of our own tongue, the “Zwaard.fis” of the Hollander,
the Italian “Sifio” and “ Pesce-epada”, the Spaniard’s “Espada”, “Espa-
i“"te”, and varied by “Pez de epada” in Cuba, and the French “Espadon”,
“Dard?, and « Epée de mer” are simply variations of one theme, repeti-
tm{ls of the “@ladius” of ancient Italy and “Xiphias”, the name by
Which Aristotle, the father of zoology, called the same fish twenty-three
““ndred years ago. The French “Empereur” and the “Imperador” and
Ocean King-fish” of the Spanish and French West Indies carry ount
the sume idea ; the Roman emperor was always represented holding a
awn sword in his hand. The Portuguese names are Agulba and
49ulha,o, meaning “needle” or ¢“needle-fish”,

3"Z00L0GIOAL NAMES OF THE SWORD-FISH—WITH SYNONYMY.

Zoological names.

This §pecies' has been particularly fortunate in escaping the numerous
escriptions to which almost all widely distributed forms have been
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subjected. By the writers of antiquity it was spoken of under its 4;&318(;
totelian name, and in the tenth edition of hls- Systema Natu'rmk 2 e
very inception of binomial nomenclature, Lmna.aus qalled it Xip 1
gladius.* By this name it has been known ever since, and only. one ah
ditional name is included in its synonymy, Xiphias .Rondelem, Le:«w L.
In the followirg table of synonyms, references are glv.en to the princi-
pal descriptions and figures in the standard ichthyological worlks:

XIPHIAS GLADIUS, Linnmus. ) .
Xiphias gl,adiua, LiNy £US, Systema Naturm, 10th 3;1 1758, 1, p.248; 12th ed
1766, iii, p. 432 (‘habitat in oceano Europm”).

Brocs, I(;hthyologie, iii, 1786, pl. lxxvi, p. 23 (habits from statements of
Chevalier Hamilton). .

GMELIN, Linn. Syst. Nat. 1788, p. 1149 (includes also under (8) the Ameri
can Histiophorus). _ 007

WALBAUM, Artedi, Genera Piscium, 1792, p. 7. !

LACEPEDE: Hist, I‘,Iat. Poiss. 2d ed. 8vo. 1819, i, p. 838, fig. 2, pl. 24 (gro
tesque figure). ) :

SCHNEIDER, Bloch’s Systems Ichthyologi®, 1801, p. 93 (mentions occur:
rence in Baltic). .

SHAW, Zoology, 1804. I :

Rlsso,’ Ichthyol’ogie de Nice, 1810, p. 99 (obs. on habits); Hist. Nat. Eu
rope Méridionale, 182627, iii, p. 208. .

Cuvier, Rdgne Ani’mal, 1st ed. 1817, p. 326; 2d ed. 1829, p. 200; Girrim;h;s
ed. 1834, p. 187, pl. xxvii, figs. 1, 2 (taken from Cuv. & VAL. Hist. Nat.
Poiss. q. v.); Suppl. p. 349. .

ScoresBY, in Edinburgh Phil. Journ, iii, p. 411 (vessel struck by Sword
fish). . -

FLEMING, British Animals, 1828, p. 220, and in Brewster's Journal, ii, p.
187 (specimen taken in the Tay). . _

CUVIER & VALENCIENNES, Hist. Nat. Poiss. vi11,1§33, p. 255, pls. ccxxv
(figure of young of 12 to 18 inches length), coxxvi (fig. of adult).

JENYNS, British Vertebrates, 1835, p. 364. / .

YARrELL, History of British Fishes, 1st ed. 1836, p. 143 (fig. of young);
2d ed. p. 164 (fig. of young). L

R1cEARDSON, Fa:nn. Bor. Amer. 1836, pp. 78,81 (denies its existence in
the Western Atlantic). .

WiLsoN, Encyclopedia Britannica, art. Ichth. p. 184, pl. ccii.

PARNELL, Fishes of the Firth of Forth, 1838, p. 65. . - s
8TORER, Report on the Fishes of Massachusetts, 1839, p. 51: en-u;1 -
American Academy of Sciences, p. 36; 1853, p.149: Synopsis of the Fis .
of North America, 1846, p. 95: History of the Fishes of Massachusetts,

1867, p 71, pl. xiii, fig. 2. 5

DzkAY, Zoology of New York, Fishes, 1842, p. 111, pl. xxvi, fig. 79.

Lowz, Trans. Zoological Society London, iii, 1849, P- 5. .

GUICmOT,.Explomtion Scientifique de 1’Algérie, Po.lssons, 1851, p. 60. !

GUNTHER, Cat. Fish. Brit. Mus. ii, 1860, p. 571; Fische der Sﬁdsee'), l;
187375, p. 105: Study of Fishes, 1880, pp. 173, 431 (cuts), and m-mcii
Ichthyology, Encye. Britannica, vol. xii: Journ. Mus. Godeffroy, part il
p. 170, fig. .

GILL, Cat. Fish, E. Coast N. A. 1861, p. 38: Canadian Naturalist, 1865, p-

250; Cat. Fish. E. Coast N. A. 1873, p. 24: and in Rep. U. 8. C. F.
1873, p. 802.

'Linné, Systema Natur®, 10th ed. 1758,

i
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XIPHIAS GLADIUS, Linneus.
POEY, Syn. Piscium Cubensium, ii, 1868, p. 379 (Xyphias gladius).
STEINDACHNER, Sitzb. Ak. Wiss. Wien. 1868, p. 396 (measurement of a

Spanish specimen).

HECTOR, Trans. New Zealand Institute, vii, 1873, p, 246 (occurring at
Auckland) (Ziphius gladius).

Hurrox, Trans, New Zealand Inst., vii, 1874, p. 211 (second occuxrence
at Auckland).

CHEESEMAN, Trans. New Zealand Inst., viii, 1875, p. 219 (Ziphias gladius,
measurements of specimens from Shelly Bay, Auckland).

GOODE, Cat. Fishes Bermudas, 1876, p. 45.

GoopEe & BEAN, Cat. Fish. Mass. Bay, 1879, p. 14.

GiGLionl, Catalogo Esp. Internat. di Pesca. Berlin, 1880, p. 88.

LUTKEN, Vid. Selsk. Skr. 5te Rekke, Naturv. og math. Afd. xii, 6 (Spolia
atlantica), pp. 441, 592,+figs. 1, 2, 3, pl. ii, fig. 10 (notes upon the young
of Xiphias gladius and related species).

STEINDACHNER, Sitzb, Ak, Wiss. Wien, 1868, p. 396.

HUTTON, Trans. New Zezland Inst., viii, 1873, p. 211.

Xiphias Rondeletii, LEaCH, Mem. Wernerian Nat. Hist. Society, ii, 1818, p. 58.

4.—POPULAR NAMES OF ALLIED AMERICAN SPEOIES.

_ The Sword-fish has been 80 long and so well known that its right to
U8 peculiar name has seldom been infringed upon. The various species
of Tetrapturus have sometimes shared its title, and this is not to be
Wondered at, since they closely resemble Xiphias gladius, and the ap:
Pellative has frequently been applied to the family Xiphiida—the Sword
fish family—which includes them all.

The name Bill-fish, usually applied to the Tetrapturus albidus, a fish
of the Sword-fish family often taken on our coast, and described below,
18 objectionable, since it is in many districts used fer the various species
of Belonide, the “Gar-fishes” or “Green-bones” (Belone truncata and
°thel‘8), which. are members of the same fauna. Spear-fish .is a much
better name, and is recommended for adoption.

The “Rail-fish”, Histiophorus americanus, is called by sailors in the
South the « Boohoo” or ¢ Woohoo”. This is evidently a corrupted form
of “.Guebucu”, a name, apparently of Indian origin, given to the same

h in Brazil. It is possible that the Tetrapturus is also called ¢ Boo-

90”, since the two genera are not sufficiently unlike to impress sailors
:;’llth their differences. Bleeker states that in Sumnatra the Malays call
in:;rela,ted species, H. gladius, by the name Joohoo (Juhu), & curious co-

idence. The names may have been carried from the Malay Archipel-
880 to South America, or vice verss, by navigators. ,

In Cuba the Spear-fishes are called Aguja and Aguja de Paladas ; the
knaﬂ-ﬁsh, Aguja prieta or Aguja voladora; Tetrapturus albidus is specially

;’an as the Aguja blunca, T. albidus as the Aguja de Casta.

( Z‘I‘io;;l'le West Indies and Florida the Scabbard-fish or Silvery Hair-tail
it clo:"}’“{ lepturus), a form allied to the Xiphias, though not resembling
oly in external appearance, is often called ¢ Sword-fish”. The
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body of this fish is shaped like the blade of a saber, and its skin has a
bright metallic luster like that of polished steel; hence the name.

The various species of Sticklebacks, Gasterosteus aculeatus, G. nove:
boracensis, and Pygosteus occidentalis, are known as “Little Sword-fish”
by theboys of Portland, Me., and vicinity. ‘The spines, damaging in the
extreme to small fingers of tyro fish-gatherers, give reason to the name.

Sail-fish appear to occur throughout the tropical and southern parts
of the Atlantic and the Indian Ocean. Their names, wherever they
are found, point to'its most striking characters. In Marcgrave’s timo
the Portuguese of Brazil called it Bicuda, referring to its snout, and
Rochefort, in his History of the West Indies, calls it the Bécasse de Mer ;
& bécasse being a long-snouted bird like a woodeock or a snipe, while
in the Malay Archipelago the Dutch call it Zee-snip or “Sea-snipe”. The
Malays of Amboyna called it the Ilkan-layer or Fan-fish, in allusion to the
fan-like movements of its dorsal fin, while those of Sumatra called it
Tkanjegan or Sail-fish. The French Voilier and the Dutch Zeyl.fisch and
Bezaan-fisch mean the same; a bezaan being the sail upon the mizzen
mast of & ship. The names ¢ Boohoo” and “Woohoo” have already
been referred to. The Tamil name used about Madras, South Hindoo-
stan, is « Myl-meen”, signifying ¢ Peacock-fish”.

O.—DESCRIPTIONS OF THE SWORD-FISH FAMILY, WITH
ITS SUBFAMILIES AND GENERA, WITH NOTES UPON
THE AMERICAN SPECIES.

5.—~DESORIPTION OF THE FAMILY XIPHIIDZE.

Family XIPHIID A, Agassiz.
ZXiphioides, AGASSIZ, Regherches sur les Poissons Fossiles, v, 1843, p. 8).—BLEEEER,
Enum. 8p. Pisc. 1859, p. 62.
Xiphiidm, GUNTHER, Catalogue of the Fishes in the British Museum, ii, 1860, p. 5113
Fische der Stidsee, i, 1873-5, p. 105; Study of Fishes, 1880, p. 431.—GILL,

Arrangement of the Families of Fishes, 1872, p. 8 (name only).—Da¥, Fishes
of India, i, 1876, p. 198,

Diagnosis of Family.

Scombroid fishes, with elongate, compressed bodies, naked (Xz:phiinw)
or covered with elongate scale like scutes (Tetrapturine). Premaxilla-
ries with nasal and vomerine bones, produced in along spear-like snoub,
immovably articulated with the prenasal and maxillary. Teeth absent
(Xiphiin®) or rudimentary (Tetrapturina). Nasal bone cellular at itS

- base. Ventrals absent (Xiphiine) or rudimentary (Tetrapturinz). &
single dorsal, extending nearly the whole length of the body in young;
becoming with age subdivided into two short dorsals (Xiphiine), or per-
sistent (Histiophorus) or subpersistent, divided in middle with 2g°
(Tetrapturus). A similar rudimentation of anal fin in both subfamilies: .
Preopercular spine present in young (Xiphiina) or parietal and Pre-
opercular spines (Tetrapturine), disappearing with age. Seven branch’
Jostegals. Pseudobranchim present. Branchim cancellated or reticw
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lated. Air-bladder present, simple (Xiphiine) or cellulated (Tetrapturus
a.nd Histiophorus(?). Intestine long, sinuous (Xiphiine), or short, not
Sinuous (ZTetrapturine). Gall-bladder free, hanging at some distance
fmm the liver. Articular processes developed from the parapophyses.

Synopsis of subfamilies.

Ventrals absent, skin scalcless, snout flat, caudal keel single. .. XIPHUNE, Swainson.
Ventrals present, skin with scutes, snout rounded, caudal keels double.
HisTIOPHORINE, Liltken.

6.—~DESORIPTION OF THE SUBFAMILY XIPHIINA AND THE GENUS
XIPHIAS.

Subfamily XrpannNz=, Gill.

>x‘1’hyinw, S8wainsoN, Nat. Hiset. Fish. Amphib. ete. 1839, p. 239.
x_Xiphemi, BONAPARTE, Cat. Metod. Pesci Europei, 1846, p. €0
Whiing, GiLL, Canadian Naturalist, 1867, p. 250.

Diagnosis of subfamily.

Xiphiid fishes, with bodies somewhat compressed, scaleless, ‘or in
Young gate covered with rough granulations. Sword flattened hori-
Zontally, Teeth absent. Pectorals sublateral. Pelvie arch and ven-

.absent. A keel upon each side of the caudal peduncle. Air-blad-
der simple. Intestine long, sinuous. A single genus, XTPHIAS, L.

Genus Xiphias, Artedi.

i:l’;:?w, ARTEDI, Gonera Piscium, 1738, p. 29.
'Phias, Liny mus, Syst. Nat. ed. x, 1758, p. 248; ed. xii, p. 432

§;P;:fae, Cuviug, Ragne Auimal, 1817, p. 326, 1829, p. 200,
“Phias, GUNTHER, Cat. Fish, Brit. Mus ii, p. 511.

Diagnosis of genus.

o uBdePhiine fishes, with two dorsal fins in adult condition, the continu-
Hon, orsal of the young having become rudimentary in its median por-
. Precperculum spineless in adult, the large spine of the young
gealppearing at an early age. Teeth absent ¢ except upon the pharyn-
mj bones, which are covered with a villosity of extremely fine and

1nute denticles” (Owen). Number of dorsal rays probably variable.
p;fl”:?brw 26 (Steindachner). Branchiostegals 7. Stomach siphonal,

Tic ceca very numerous. Gall-bladder large.

" ITAT,—Tropical and temperate parts of the Atlantic, Mediter-
A SP’ New Zealand, and South Pacific north to California.

&p eciemgle species of this genus is now known, Xiphias gladius, L. The
uSeus l‘ecordfa'd in GUNTHER'S Catalogue of the Fishes in the British
protl)n’ vol. ii, 2 512, under the name Xiphias velifer, if not mythical,

cong 1a.bly a Histiophorus. Lacépdde’s figure represents it with two

8l caring, and, what is strangbr, without ventrals.
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7.~DESCRIPTION OF THE SUBFAMILY HISTIOPHORINZE AND THE
GENERA TETRAPTURUS AND HISTIOPHORUS.

Subfamily HisTioPHORINZ, Liitien.

Tetrapturine, Gill in Rep. U. 8, F. C. 1, 1873, p. 787 (name only; no description).
Histiophorine, Liitken, Vid. Med. Nat. Forew., 1875, p. 18.

Diagnosis of subfamily.

Xiphiid fishes, with bodies much compressed, covered with elongate,
scale-like scutes. Sword rounded at edges, spear-like. Tooth-like gran-
ulations upon the jaws., Pectorals lateral. Pelvic arch present. Ven--
trals present, slender, elongate. Dorsal fin single (Histiophorus) or
in two portions, but little remote, separated by aborted section (Te-
trapturus). Preopercular spine absent (but probably present in young).
Two keels upon each side of caudal peduncle. Ultimate dorsal and
anal rays suctorial. Air-bladder very large, sacculated, consisting of
numerous separate divisions. Intestine short, straight.

Synopsis of genera.
Dorsal fin double, Xiphias-like, ventral rays anchylosed...... Tetraptuius, Rafinesque.
Dorsal fin single, high, sail-like, ventral rays separate........ Histiophorus, Lacépdde.

Genus Tetrapturus, Rafinesque,

Tetrapturus, RAFINESQUE, Caratteri, eto, 1810, p. 54, pl. 1, fig. 7.
¢ Tetrapterurus, BONAPARTE.” :

Tetrapterus, AGassiz, Poiss, Foiss, v, 1843, p. 7.
Diagnosis of genus.

Xiphiid, tetrapturine fishes, with body much compressed. Two dor-
sal and two anal fing in adult state ; single dorsal and anal in immature
ages. Tooth-like asperities on palatines and lower jaw. Body covered
with cultriform scale-like scutes, under epidermis. Dorsal rays much
more numerous than in Xiphias, less so than in Histiophorus. Ventrals
rudimentary, consisting of one pair of very elongate, flattened rays.
Vertebras 24 (7. belone). Pyloric ceca very numerous. Intestine short,
vearly straight, making only about two foldings.

' HA.BITAT.—Mediterra,nean; tropical and subtropical seas.

Genus Histiophorus, Lacépade.

< Istiophorus, LAckpDE, Hist. Nat. Poiss. iii, 1803, p. 374.

< Histiophorus, CUVIER & VaLuNcIENNES, Hist, Nat. Poiss. viii, 1831, 201,
< Histiophorus, GUNTHER, Cat. Fish. Brit, Mus. ii, 1860, p. 512.

¢ Notistium, HERMANN, Observ. Zool. 1804, p. 305.”

Diagnosis of genus.
Xiphiid, tetrapturine fishes, with body slender and very much com-
pressed. Dorsal single (though the last few rays are nearly abortive),
retaining the character of extreme youth, which is lost in Xiphias and

Tetrapturus, and very lofty. Vertebre 24 (H. indicus). Anal fin double.
Numerous tooth-like asperities on the jaws, Body covered with elon-
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gate scales. Dorsal rays, being unaborted, very numerous. Ventrals
congisting each of two or three elongate rays. Intestine short, nearly
8traight, with two foldings.

Hanrrar.—Tropical and subtropical seas.

8.—DESORIPTIVE NOTES ON THE SWORD-FISH, XIPHIAS GLADIUS.

My notes fail to supply the necessary data for a full description of
the species, and since the fish is not likely by any one to be con-
founded with any other, 1 do not think it necessary to defer publication
until these data can be obtained. I append the following note upon &
Small specimen, and also partial measurement table for two others, the
dimensions in one case in inches, in the other in millimeters.

A specimen taken off Seaconnet, July 23, 1875. Weight 113 pounds;
extremity of sword gone. One of the smallest ever seen in this region.

orsal fin in its median part nearly destroyed, but traces of the groove
and spines remaining.

_ Oolor.— Above rich purplish blue, shading into whitish beneath the
Sides, and belly with a silvery luster. Fins bluish dark with silvery
Sheen’ except dorsal. Top of the head rich purplish blue, the color ex-

hding upon the rostrum. Lower side of rostrum rich brownish pur-
Ple. Tye deep blue. No trace of scales.

Viscera.—Liver greenish light brown. Stomach siphonal; pylorio ceeca
Infinitg jn number; intestine spiral 10 inches long when in position, 90
¥when stretched out. Gall-bladder large, situated on the same line with

© spleen, and at same distance from the liver, connected by a duct.
Au"lgla.dder gimple, large. Spermaries large, 6 inches long. Stomach
Contained small, fish perhaps Poronotus, and jaw of Loligo Pealii. TFluke
Worms in cover of stomach and air-bladder.

Table of measurements.

—_——
Curr, .
I.ocaf,’;; f‘_‘{'}lber Of BIOOIMON. ccevnessnnsrranrrsesssnnmamaasosanessasions m%;met Glou:EéMr
........................................................... onnct, cater,
23, 1875,
\
Inches. Millimoters.
—_— 2
Ext
Ioen}illlln; longth (tip of SWOTd CONE). - ceveeeemerecasacronnrsoomansnotnce 0100 |.eernmrmnannns
Body - b0 eud of middle caudal rBYS «.oeuvecenraeaneresrisrioanae PP 81, 60 2,040
TORLEBE BOLEhY .o...osererseeemornarsosssecormnnsnnsossosonsesnansss 1260 |eveneiemeennns
%;‘gnwst CTOUTA OO0, e rse e RS 85,00 |-ieni-iieieons
Toag 280 BOIGHE OF SA8l.oraeusseanse nerenesnnoeeessssnnnnssssesssssessensssnnnsseconeons 80
Greatest )
- Lengith 1o 4 O Rt BT.00+ |iemeeccrennaas
D OF LOWOT JAW .nveececsseserssmannsaccoasamnmnannonses 18. 60 490
G"ﬁ&mat St o Oy I I 6.5 eeeernziereuns
1dth of intororbital area. -----.-essr--or 4.86 170
LOngt}llx of snout ........ 20,004 |eeaeeezceenens
onmis Of opereulnm . 111l i i rei et aaee s s ene e 00 160
Dighih of mandible ... RSO SNSRI 11.00 810
Dorgal (rover, T o¥e 2.76 80
Distinna’
Lezt;zlgf gtﬁl"’:eu 0{’ JOTOT JAW euneceeens nenssnasensarsnonnscasssss 16.50  [..ees P
Grottontnergi nolediog teat ind seiond) oo o] % | R0
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Table of measurements.—Continued.

A. B.
Current number of 8pecimen. . ccucveenveneeenn.onuieonnan qeeseseesseeees 1 (3loucoster,
Lotality cecueennnin i een e as M b bbbt %af??}?s;" Mass., 1876
, 1875.
Inches. Millimeters.
h of b: gg
Hoight at 1086 TRy «oorre oo e, e it
: 87.00 |..cee.ooceer
Distance from snout 0
Length of baae e o 1& % %go
Height at longesc ray - 295 fieeeononueans
Height at last ray
Caudal: ) 8.60 160*
Length of middlerays................. ceceeen esescecceaniaasiteaco.. 16. 60 550
Lal:lgth of external rays
Dlst:tx{lco from tip of lower jaw
n
Branchiostegals ...
Teal............
Pectoral..... "
‘Weight

*From end of carina.
Table of measurements,

........ Portland,
Locality.....ccceeennnn..... ceeresna rreevevevssasanrrrare casersversesmrsreserrane Mg.l,-Aux.lﬁ-
Millimeters.
. 900
Erlremolongth ... e emreeeceeeeeens e eans g: 780
Length to end of middie CARAAITRYB .c.uvrsnsemrnnsrsonsanarirasnsssnncemnanasancsnans
Body: 638
Greatest hoight ............ D P T T T T TP 470
Greateat width........ . [TITIITIIII T I 1,706
Greatest circumference ............ recevreronrens 620
Helght at origin of anal ... T T T 120
Lenst holght of tadl ... 0 771117l 220
Height undor sscond dorsal -,.2 111000 0000 T 238
Length of eandal pedunole.... 2. .10 IIII I Il
Head : 1,570
Greatest length ................ 885
Grea idth............. 228
Width of interorbital ares, ..... 1,085 (870)
gthofenont ... 0 0 il I ’ 200
in;ngttll; of oporg;zg;lm.. --------------------- 4%
agth of mandible ...
Dia‘meter of orbit 130
3 [
L 500
650
7
1
8, %
1,208
Distance from snout................. 2 3’3’3
Length of base..... . 0070 8,125
Distance of second anal from snoat, " 840
Helight ot longestray
Caadal: 500
Widthhnt tpau%:l c:l - 723
Len of external ra 8..
Tipﬁ lip of candal . oo12: 11
ectoral : 1, 508
Distanoe from snout 533
Length ...coveiucennnn.







