XXIX.-NATURAL AND ECONOMICAL HISTORY OF THE GOURAML"

By TREODORE GILL.

OSPHROMENUS GORAMY.

Synonynyy.

Ospliromenus goramy, Lacépéde, Hist. Nat. Poiss., III, 117, pl. 3, fig. 2, 1802 Gill, Am.
Sportsman, IV, 66, 369, 1874.

Trichopus goramy, Shaw, Gen. Zool., IV, 388, pl. 55, 1803.

Osphromenus olfax, Comm. in Lact‘pt‘de Hist. Nat. Poiss., IIT, 117, 1802 ; Hardwicke, Zool.
Journ., IV, 309, pl. 36; Cuv. § Fal., Hist. Nat. Poiss. VII 377, pl. 198 1831; Rich, Brit.
Ass. Rep (Ich. Cluna. and Japan), 1846, 251 ; Blecker, Vissch. Doolh. Kleu\v (Ver-
land. Batav. Genootschap, XXIII, p.) 10, 1850; Can!or, Cat. Malayan Fishes, €8,
1850; Val., Regne An., par Cuv., 6éd. par disciples, Poissons, pl. 73, figs. 1,3; Giinther,
Cat.Acanth, Fishes B. M., 111, 382, 1861 ; and various authors, Bull. Soc. Zool. d’Acclim.
infra cit., 1860-74; Zool. Garten, etc.

Trichopodus mentum, Lacdpéde, Hist. Nat. Poiss., III, 125, pl. 3, fig. 2, 1802, (Based on
a bad figure-by M. Cér6.)

Trichopus satyrus, Shaw, Gen. Zool., IV, 391, pl. 33, 1803. (A substitute for Tricho-
podus mentum.)

Ospliromenus satyrus, Blecker, Vissch, Doolh. Kieuw. (Verhand. Batav. Genootschap,
XXII1), 10, 1850.

Osphromenus notatus, Kuhl & Van Hassalt, in Cuv. § Val. Hist. Nat. Poiss., VII, 386,
1831.

Osphromenus vittatus, Kull & Van Hassall,in Cuv. § Val. Hist. Nat. Poiss,, VII, 357,
1831.

The preceding are only the more important roferonces to the specios ; others will bo
found in the foot-notes and in the subsequent text.

A—~NATURAL HISTORY.
PREFATORY.

The great interest which has been excited by the gourami, and the
numerous attempts to acclimatize or introduce it into distant countries
will doubtless render welcome a somewhat elaborate article on the spe-
cies, and a practical application of the lessons of experience in connec-
tion with it.

The literature on the fish is very voluminous, and numerous articles
have been written upon it; in the Bulletin de la Société Impériale
Zoologique d’Acclimatation a,lone, there are about one hundred references
in the indices to articles and notices in the various volumes. Thesoe and
many other papers have been consulted, and our readers are farnished

with tho resnlts of exporiments and observatlons to date. Especially
-

* This article is reprinted, with slight modifications Ly the author, from *‘The Amf’f"
cau Sportsman,” for September 12, 1874, (A,) and October 31, 1874, (B,) by permissiol
of the editor and proprietor (W. F. Parker, ¢sq.) of that paper.—S. I'. BAIRD.
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are acknowledgments due to the articles cited in the foot-note;* to
Colonel Nicolas Pike, our late very efficient consul to Mauritius, to whom
the Smithsonian Institution is indebted for many specimens; and to ex-
tracts from an article of Mr. Clarke.

NAME.

Osphromenus goramy is the true and first-published scientific name
given to the celebrated gourami, and was conforred by Lacépbde, who
accepted a manuscript-name devised by Commerson for the genus, and
proposed a modification of the best-known vernacular name for the spe-
cies. Osphromenus olfax, a name suggested in the manuseript of Com-
merson, was published by Lacépide as a synonym. The name Qsphro-
menus was bestowed by Commerson by rcason of an erroneous idea
which he entertained, (that the labyrinthiform apparatus was an
adaptation for smelling,) and was derived from the Greek ovogpopa:,
to smnell. Commerson’s idea arose from his perception of some analogy
in appearance between the labyrinthiform apparatus and the ethmoid
bone of man: '

TORM, ETC.

The gourami has an oblong-oval form. The snout is produaced, and
the forchead in front of the eyes concave but bebind convex, and it be-
comes more and more so with advancing age, (as will be noticed by com-
Parison of fignres of young and old here given). The lateral line is con-
tinuous from the shoulder to the base of the caudal fin, The dovsal fin
Is considerably smaller than the anal ; the former commencing far behind
the head, ending some distance in advance of the caudal, and farnished
With eleven to thirteen spines, and eleven or twelve articulated rays;
the anal commencing near the base of the ventral, extending to and
connected with the base of the caudal fin, and supplied with nine to

* Rurz DE LavisoN. Sur quelques tentatives d'acclimatation du gouranti (Osphromenus
¢lfax) dans divers pars. <Bulletin Soc. Imp. Zool. d’Acclim. {Paris), viii, 1861, pp. 392~
403,

Vinson (Dr. Auguste).  De Pacclimatation du gowrami a Pile de la Réunion, et des
Moyens dacclimaler ce poissonen Algerie ¢t dans le midi de la France. < Bulletin Soc. Imp.
Zool. @’ Acelim. (Paris), viii, 1861, pp. 509-514, 541-346,

BARTHELEMY-LAPOMMERAYE.  Nouvelle tentative d'introduction du gowrami d'ile Mau-
rice en Irance, catreprise par AL Lienard.  <Bulletin Soc, Imp. Zool. I’Acelim. (Paris), x,
1863, pp. 739-740. :

Cosyi. Instruction pour le transport des gouramis. < Bullotin Soc. Imp. Zool. I’Acclim.
(Parig), 2¢ série, ii, 1865, pp. 76-80.

BarTifLeMy-LAaPoMMERAYE.  Sur Pintroduction récente du gowrami en France, ct in-
#lructions o cet sujel.  Lettre adressée & M. le président de la Société Impériale @ dcclimata-
tion, < Bulletin Soc. Imp. Zool. ’Acclim. (Paris), 2¢ série, ii, 1865, pp. 195-203.

Danky (P. Thicrsant). Nofesur l¢ transport des gouramis. < Bulletin Soe. Imp. Zool,
LAcclim, (Paris), 2¢ série, v, 1868, pp. 591-592.

———— Histoire naturclle du gowrami. < Bulletin Soc, Tmp. Zool. d’Acclim: (Paris), 2¢
86rio, viii, 870, pp. 671-688,




712 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

twelve spines and nineteen to twenty-one branched rays; the caudal fin
is rounded behind ; the ventrals have five rays, (besides the spine,) and
the one next to the spine is much prolonged, especially in the young.
Tlhe opercular boues are unarmed, having neither spines nor serratures.
The color is brownish,with faint oblique bands in the young, but unicolor
in the adult, with a blackish spot at the base of the pectoral fin.

GEOGRAPHICAL RANGE.

The gouraini has been an inhabitant from time immemorial of the
fresh waters of Cochin China, on the mainland of Farther India, as
well as the islands of Java, Madura, Sumatra, and Bornco, and may,
therefore, be presumed to be indigenous to all those localities. It is also
found in Malacea and the adjoining small island I’enang, or Priuce of
Wales Island, but is said to have been introduced into those places from
Cochin China. The history of its successful introduction into the islands
of Mauritius and Bourbon (or Réunion) is a matter of record and well
known. Attempts have likewise been made to introduce it into tho
West Indian island Martinique, the French South-American colony
Cayenne, the Cape of Good Hope, Australia, Egypt, and Frauce, but
hitherto without satisfactory results. Details respecting these attempts
will hereafter be given.

SIZE.

The gourami is potentially almost oneof the largest fresh-water fishes
found in any part of the world, if we may credit the statements of cer-
tain authors; for it has beeun reported (by Baron de Roujoux) that in
their original habitat they sometimes attain the length of 5 or 6 feet and
a weight of 50 kilograms, that is, somewhat move than 110 pounds, 1t
must be remembered, too, (and will be recognized by reference to the
illustrations,) that thoy have bodies deep and stout in proportion t0
their length. While it is barely possible that they may occasionallys
under exceptional conditions, attain such a size, they generally fall far
short of it; and at the islands of Bourbon and Mauritius, they havé
never been found even approximating that size; according to Dr. Vil~
son, at Bourbon they rarely exceed 8 to 10 kilograms, (i. e., 17.63 to
22.04 pounds,) although they occasionally attain a weight of 16 kilo-
grams, (4. e, 35.27 pounds.) The largest that Dr. Vinson had seel
measured 92 centimeters (4. e., about three feet) long, und 38 centim®
ters (i. e, 15 inches) in depth. They are even cousidered very large !
they weigh 12 to 14 pounds and measuare about 2 feet in length., They
probably coutinue to grow indefinitely to some extent under favorable
conditions, aud hence, if they have really been seen of the size claimed,
they may have been of great age.

GROWTH AND AGE.

The fry, or newly-hatched, is, of course, very small, and proportioned
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to thoe size of the egg (about half an inch, more or less);* at the end of
the first year, it bas grown to a length of about 4 inches ; in the second,
to about 7 or 8; and in the third, to about 10 or 11. In the third year,
it is sexually developed and commences to spawn. Their growth, how-
ever, continues indefinitely, conditioned by the nature of their home. If
their quarters are confined and the water cold, they increase slowly and
do not thrive; but if the water is warm, well aerated, and extensive,
and otherwise appropriate, they flourish and increase rapidly. They
continue to grow for years, and attain a very considerable age; and in
the island of Martinique, the last introduced therein was killed for the
table twenty-seven years after its arrival, and at the time of its capture
measured about a meter (or 39 inches) in length.

STATION AND TEMPERATURE.

The gourami, in its native country, (Anam or Cochin China,) is found
in brackish as well as fresh waters, and even prefers the former, accord-
ing to M. Pierre, the director of the Zoological and Botanical Garden of
Saigon, (see Bulletin Imp. Zool. Soc. I’Acclim., 1869, p. 45). According
to other authors, it is found in running streams, lakes, and ponds, but
flourishes best in the last, especially when they are stocked with aquatic
plants and have deep and sheltered holes to which the fishes can retreat,
and which they especially avail themselves of iu cold weather. The
countries in which it thrives are in the intertropical belt, with an annual
mean temperature, says M. Dabry, of about 24° to 26° centigrade, (i. ¢.,
752,20 to 782.80 Ialirenheit,) and with the mean of the winter not much
less than 19° centigrade, (66°.20 Falrenheit,) while the coldest weather
is rarely below 14° or 150 centigrade (57°.20 to 59° IFahrenheit) above
freezing. As the temperature of a country is an all-impartaut element
to be taken into consideration in estimating the probabilities of success
in attempts to introduce this fish, the following table of the tempera-
tures of the year and its several secasous in the countries in which the
gourami is now found is reproduced from Mr. Dabry’s article on that
fish. (Bulletin Imp. Zool. Soc. @ Acclim., 1870, p. 676.) The first column
of figures in cach double column represents the temperature in dogreos
Centigrade, as given by Mr. Dabry, and the second the equivalents in
degrees of the Fahrenheit thermometer.

. "According to Mr. Clark, the nowly-hatehed are less than Lalf an inel, and accord-
Ing to Mr, Dabry 2 to 4 centimetors, (i. ¢., about an inch, more or less,) long; the for-
er gtatement appears to be tho most probable, :
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Such are the temperatures of the regions where (and where only) the
gourami flourishes ; the table may be allowed, in the main, to speak for
itgelf, but a slight commentary may serve to enforce its significance.
The island of Bourbon, (or Réunion,) in the coldest months of the year,
(June, July, and August,) near St. Denis, has a temperature not lower
than 57° to 599, (Fahrenheit,) and in the warmest months (January and
February) the thermometer indicates b temperature of about 80° near
thelevel of the sea, and at the heights in the vicinity more than 62°, And
yet gouramis kept at such elevations, although they lived, and for about
thirty years, never propagated, but when transported to the streams of
the lowlands soon increased and multiplied; and as there was no other
apparent cause, the barreuness in the elevated regions was attributed,
and apparently with justness, to the insufficient warmth. Let it then
be borne in mind that a temperature of not less than 570 retarded the
growth and prohibited the multiplication of the gourami.*

Such, at least, was the general inference from the observed facts and
expericnee respecting the fish in the isle of Bourbon, So sensitive, too,
are they to cold, that during the cold spells iif Bourbon and Mauritius,
they bury themselves in the mud or take shelter in the weeds. So
fond, on the other hand, are they of heat and sun-light, that in the hot-
test days of summer they bask in the sun, and, ascending to the surface,
protrude their mouths and swallow atmospheric air. The Iast character-
istic, however, is doubtless a concomitant of their organization, in com-
mon with the other members of the family.

FOOD.

The gourami is omnivorous in its appetite, taking at times flesh, fish,
frogs, insects, worms, and many kinds of vegetable ; and on account of
its omnivorous habit, it has been called by the French colonists of Mau. -
Titius porc des rividres, or ¢ water-pig;” it is, however, essentially a vege-
tarian, and its adaptation for this diet is indicated by the extremely
elongate intestinal canal, which is many times folded upon itself. It is
Said, to be especially fond of the leaves of several araceous plants be-
longing to the genera Caladium, Arwm, and Pistie ; but it also devours,
With not much inferior relish, cabbage, radish, carrot, turnip, and beet
leaves, lettuce, and most of the wild plants which grow in the water,
and it can secure for its use the leaves of plants that grow on the banks
and a slight distance out of the water. It also takes wild rice, maize, -
Dotatoes, arrow-root, manioc, bread, and analogous articles.

"It has even been asserted that a fall of the temporature to 66° (Fahronleit) cansed
death, on the way from Mauriting to Australia; and in the Muscum of Natnral History
of Parig, in o docreass to 59°, death commenced. Evon if some othor conditions con-
Curred to produce doath, the circumatances of their death without any other assignable
Cause ghow how delicato they are.
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MOVEMENTS.

In its movements the gourami is slow, and is $aid to swim along with
a certain “ majesty of demeanor,” (majesty probably being associated with
slowness); it rarely hastens toward a meal, but proceeds slowly and
leisurely onward. If, however, aught frightens the fishes, or they are
disturbed, they at once show that swiftness is not incompatible with
their organization, and they dart away with great veloeity., They are
also possessed of great saltatorial agility, and if confined in narrow quar-
ters are prone to leap out, and when pursued they will also attempt to
escape by leaping out of the water. This is manifested when they are
fished for with nets, and, according to Colonel Pike, unless the net is
held a foot or two above the water, they will leap over it to a distance
of several feet outside, and even when caught and laid on¢the ground,
unless attended to, they will repeatedly leap upward and * batter them-
selves to pieces,” for they are very tenacious of life.

SPAWNING AND NESTING.

In the sexual relations, and the care which it takes of its eggs, the
gourami resembles the sunfishes of temperate North America and the
cichlids of tropical America and Africa. The spawning-season falls in
the autumn (March and April) and spring (September and October) of
the transequatorial islands of Mauritius and Bourbon. When that time
has come, the males and females pair off, and each pair select a suitable
place wherein they construet a rude nest. ¢ Like all intelligent animals;
they will only propagate when insured a suitable temperature for the
eggs and young, a fit retreat for the building of the nest, with plants
and mud for its construction, and aquatic plants suitable for the food
of the young.” The bottom selected is muddy, the depth variable within
a narrow area ; that is, in one place about a yard, and near by severﬂ_.l
yards deep. They prefer to use for the nest tufts of a peculiar grass,
(Pamnicum jumentorum,) which grows on the surface of the water, and
whose floating roots, which rise and fall with the movements of the wa-
ters, form natural galleries, under which the fish can conceal themselves-
In one of the corners of the pond, among the plants which grow theré,
the gouramis attach their nest, which is of a nearly spherical form, and
composed of plants and mud, and considerably resembles in form those
of some birds.

The nests, of course, vary in size in proportion to the fishes, but, the
usual size is somewhat less than a man’s hand in length, (about 5 or 6
inches). The fishes are employed some five or six days or a woek ift
building, and their task is rendered casier, when the pairing-season has
arrived, by placing in the water, almost at the surface, branches of bam-
boo, (Bambuse arundinacea,) to which are attached bundles of fine dog's"
tooth grass. The gouramis take this grass, and with it form their nests
in the branches of the submerged bamboo, in a manuer analogous 0
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that with which the common silk-worm avails itself of the branch which
is presented for it to make its nest on. When the nest is comploted, the
female deposits her eggs, which in a moderate-sized individual amount
to about 800 to 1,000. After the eggs have been deposited and fecun-
dated, and while they are hatching, the parents remain near, jealously
guarding them, and rushing with vehement fury at any ordinary
i}ltruder near tbeir domains, and thus they continue to guard the young
for a time afier they are hatched.

YOUNG.

The eggs are soon hatched, (within -a fortnight, according to Mr.
Clark,) and in the nest the young find (1) a refuge whero they are free
from a thousand daungers by which they would be otherwise threatened
during the first days of their life; and (2) in the macerated vegetable
naatter of which their nest is partly composed, they obtain their earliest
food, and that which is most suitable to them in their most delicate con-
dition. Soon, however, they make short excursions from the nest, but
under the gunidance of the parent-fish, who is prepared to give them
aid in case of need. They do not soon disperse, bnt keep together in
shoals. The young, it is said, for some time rotain the yelk-bag, and
the ventral fins are very conspicuous, much excecding-in length the fish;
and as they grow only to a limited extent pari passu with the fish, they
gradually lose their relative length, and the difference between even
the adolescent fish and those of a more advanced age is considerable, as
will be perceived by reference to the illustrations.

FLESH.

The gourami has always been held in high esteem for tho excellence
of its flesh, at least among the Europeans and colonists. Commerson,
to whom we are indebted for our first acquaintance with the fish, in rap-
ture declared that he had never tasted among either salt or fresh-water
fishes any more delicious, (“nikil inter pisces tum marinos tum fluviatiles
exquisitius unquam degustovi,”) and subsequent gourmands have ro-
echoed the sentiment. Its flesh is, according to several authors, of a
light-yellow straw-color, firm, and easy of digestion. They vary in value
according to the naturc of the waters inhabited ; those taken from a
roeky river beiag much superior to those from muddy ponds, but those
dwelling at the mouths of rivers, where the water is to some extent
brackish, are thie best of all. Again, they vary with age, and the large
Overgrown fishes are mach less esteemed than the small oues; they are
In their prime when three years old. Dr. Vinson says the flavor is some-
what like that of the carp, and, if this is so, we may entertain.some
Bkepticism as to its superiority; but the unanimous testimnony in favor
of ity excellence naturally leads to the belief that the comparison is
unfair to the gourami.
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B—THOE INTRODUCTION AXD ATTEMPTS TO INTRODUCE
THE GOURAMI INTO FOREIGN COUNTRIES,

AUTHORITIES.

In this chapter are given, in more or less detail, accounts of the at-
tempts to introduce the gourami into various countrics. These have
been chiclly compiled, as before indicated, from the ¢ Bulletiu de la Société
Zoologique d’Acclimatation,” and to enable ready reference to be made
forverification or further details of the facts here mentioned, references are
added in parentheses, the larger numbers (e. g.,1870) indicating the year
of publication in the Bulletin, and the smaller numbers the pages of the
annual volumes,

EAST INDIAN ISLAXNDS.

No other fish has been the subject of such earnest and oft-repeated
attempts to introduce and acclimatize in foreign countries as the gou-
rami. Origipally, it is elaieed, (by Mr. Dabry,) peculiar to Cochin
China and the neighboring countries, it is said to have been introduced
at the commencement of the last century in Java, and thence into the
neighboring islands Madura, Penang, Borneo, Suinatra , and Molucca-
No positive data, however, have been published—or, at least,are known
to the writer—of the details of those efforts, and the accounts are there-
fore somewhat apocryphal.

ISLAND OF MAURITIUS.

The first well-authenticated transportation and introduction of the
fish into a foreign country were into the island of Mauritius, (then called
¢ Isle of Ifrance,”) in 1761, at that time under the dominion of the
French.

In that year, several naval officers—chief of whom were Captains De
Surville, Joanais, and De Magny—took some fishes to the island, but, it
is said, rather for the gratification of the sight and for exhibition in
vases than with refereuce to its eventual naturalization in the island;
these were confided to Céré, (who has been accredited with the intro-
duction of the goldfish into France,) who was at the time mentjpned
commander of the French troops in the island, and he especially inter-
ested himself in the introduction of the species. The fish placed in the .
ponds propagated ; some escaped into the contiguous streams, and the
species had become already domiciliated in the island when Commer-
son, the naturalist-traveler, visited it in 1770, According to Commer-
son, the fishes introduced had been brought from China; but according
to others, and especially M. Carpentier-Cossigny, (and with greater prov-
ability,) they were carried from Batavia.

ISLAND OF BOURBON OR REUNION.

The. gourami was next introduced into the neighboring island of
Bourbon or Réunion in 1793, througlh the efforts of M. Desmaniéres, &
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resident of the island, and who imported specimens from Mauritius. His
experience has been given by M, Vinson, and, on accouut of its important
bearing on the subject of its acclimatization in other lauds, is repeated
in his own words. M. Desmanitres had ¢on his estate of Bellevue,
situated on the upland of the quarter Sainte-Suzanne, a magnificent
hatural body of water, with two islets abounding in aquatic plants.
Everything appeared to be favorable for the ising of the gourami,
but the low temperature at this part of the island had not been taken
into cousideration. The fishes lived, but did not propagate. M. Des-
manieres at first thought that the large size of the pond might be the
cause of this, and he caused to be made two vivaria, which may yet be
Seen, and which were supplied by the large pond. In these vivaria, the
gouramis were placed; but the result was still unsatisfactory. He
received from the isle of France additiouul fishes, but even then had no
Suceess.  Tinally, having transferred his fishes into a vivarium near the
sea-shore, he succeeded ia indncing propagation. This experiment had,
however, taken thirty years; and during this time success in propa-
gating the species in the island had become despaired of.  As has been
Seen, acclimatization often depends on causes very simple in appearance,
but which are only discovered after a long time.”

In other words, in a place where in the coldest months the tompera-
ture does not ordinarily fall below 67° Fahrenheit, the species did not
thrive and propagate. In the warmer waters of tho lowland, however,
it immediately beguh to multiply, and is now abundant; it is the object
of regular cave and cultivation in vivaria or ponds, anud the souree of a
fegular income; the wealthy proprictors or planters of some districts
have, too, cach their own private ponds.

‘WEST INDIES.

The next carnest attempt to introduce the species into a distant
Country was made at the iustance of M. Moreau do Jonnes, who, in
1818, induced the “ minister of marine” of France to order tho trans-
bortation of specimens to the French possessions in the West Indies.
Accordingly, in April, 1819, a hundred small fishes were intrusted to
the care of M. de Mackau, captain of a storeship, Le Golo, and the in-
terest and zealous care manifested by that officer were rewarded by the
Comparatively slight loss of only twenty-three fishes duving the entire
Voyage to the West Indies; and when it is recalled that a slight blow,
an abrasion of the sides, or loss of a scale, may cause death, aud the
difficnlty of adjusting the supply of fresh water, &e., to their necessi-
ties is taken into consideration, the small percentage of the loss must
be considered as remarkable. Of the seventy-seven which remained
alive, twenty-six were distributed to the islands of Martinique and Gua-
deloupe each, and twenty-five to the colony of Cayenne. The fortunes
of the strangers in their new places of abode were various. Cuvier and






