XI—HISTORY OF THE TILE-FISH.

By Cart. J. W. COLLINS.

A.—INTRODUCTION,
1.—OBJECTS OF THE ESSAY.

In a large country like the United States, with a rapidly increasing
population, everything pertaining to the stbject of food for the people is
a matter of public interest. As is well known, our sea-fisheries are a
source from whenceis drawn a large amount of the most nutritions food,
which, as a rule, can be obtained by the consumer at a moderate cost.
This being the case, and the fact existing that some of the most valuable
species of our food-fishes are apparently being decreased in numbers to a
greater or less extent by overfishing, it is not surprising that much inter-
est should have been felt in the discovery off our coast, in 1879, of & new
and valuable food-fish (Lopholatilus chamwleonticeps), equaling the cod
in size, and occurring in great abundance in the locality where it was
found. But when, in the spring of 1882, fish, chiefly of this species,
were reported by incoming vessels as having been seen in countless mil-
lions floating upon the surface of the ocean in a dead or dying con-
dition, covering thousands of square miles of the sea, it is not at all won-
derful that the nublic interest was very much excited, and that a very
general desire to learn more of this species was exhibited. The followl
ing extract from an article* in the the Boston Daily Advertiser, Apri-
b5, 1882, may serve as a fair example of the con51deratxon which this sub-
Ject recelved in the public press:

‘Extensive as our list of edible fish is,” says the writer, ¢ people will
gladly welcome anything new and desirable from lake, stream, or ocean.
If to the standard cod, haddock, mackerel, and salmon we may add com-
panionship of some heretofore little known, or quite unknown, fish for
the further development of the general fisheries interest, both as regards
labor and trade, we shall be fortunate. A living question just now is,
whether or no we have a tide in the affairs of fishermen that, taken
‘at the flood,” shall lead to good fortune. The excelleut edible fish
brought to notice by our United States Fish (Jommlssloner not long
ago, and so recently found dead and floating in immeasurable numbers
upon the surface of the North Atlantic Ocean, may be the ‘coming’
fish, Not one to supersede the cod and its confreres, but possibly one

* Written by George E. Emory.
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providentially offered to enlarge the field of gustatory and commercial
possibilities. - The Tile-fish found since the late tremendous commo-
tion off our New England coast has been proved to be one of the very
best sea-fish known when cooked in a fresh state. It will probably
‘cure’ well, The flesh is very firm in texture, keeps well, cooks
nicely, and is excellent in flavor. The Tile.fish is of suitable size for
eagy handling in curing, packing, and trade. It exists in apparently
vast if not absolutely inexhaustible numbers, along the western edge of
the Gulf Stream, aud probably about the eastern edge as well. *  * *
There is possibly in this Tile-fish matter a great opportunity for our
Government Fish Commission to do work of real and permanent value,
far outweighing any prior labor accomplished by the board. Let the
Commissioners at once solve the problem so urgently demanding their
attention. With a rapidly ipcreasing demand for edible fish, the en-
hancement of prices, and the tremendous increase of capital in the
country awaiting profitable investment, there ought to be no needless
delay in action. How soon will the Fish Commission attempt practical
work to demonstrate to commercial circles and fish eaters the practical
use served by its existence? The people of the country generally want
to know just where to find the Tile-fish; they want to know its habits;
they want to know the best seasons and the best means for taking this
valuable tish.* * * * Wijll the United States Fish Commission de-
termine the facts regarding the new fish and a possible new field for
fisheries as soon as may be cobsistent with accuracy and thorough-
ness}?”

The object of this paper is to give, under one head and in a con-
venient form for reference, all that is known of the Tile-fish, and es-
pecially to place on record all the information that it has been possible
to gather concerning the phenomena which occurred in the spring of
1882, when these fish were found in extraordinary numbers floating upon
the surface of the ocean between Nantucket and the Chesapeake. Soon
after this occurrence Professor Baird placed in my hands & large amount
of data bearing on the subject, with the request that I should mark on
a chart the various tracks sailed through the dead fish by the vessels
which reported having seen them ; and he also desired that an estimate
should be made of the area covered and the probable numbers of float-
ing Lopholatilus. Before, however, my other duties permitted the ac-
cowplishment of this work, circumstances placed we in a position to
acquire much additional knowledge concerning the earliest captures of
this fish, besides many other facts which appeared to be more or less

* As will be'seen in succeeding paragraphs, Prof. Spencer F. Baird sent out an ex-
pedition to the Tile-fish grounds as early as 1880, but, unfortunately, this failed to
accomplish its purpose. Another investigation, made Ly the author in the fall of
1882, under the direction of Professor Baird (a report of which has already been pub-
jished), failed to obtain any inforwation concerning the Lopholatilus, which, at
this time, was probably so much depleted by the mortality of the previous spring
that none remained on the ground whers it bad formerly been found.
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interesting in this connection. All of this knowledge has been com-
bined with other material at haud, and though necessarily much of this
essay must be a cowpilation, the writer simply supplying the threads
to bind together the material which has been gathered from so many
sources ; it is, nevertheless, hoped that the manner of presenting these
facts may make them of some value to those interested in the subject
under discussion.

B.—GENERAL CHARACTERISTICS OF THE TILE-FISH.
2.—DESCRIPTION OF THE FISH, WITH NOTES ON ITS CLASSIFICATION.

The Tilefish has many peculiarities of its own, and, even to the
casual observer, presents features which differ essentially from those
possessed Dby any other species found near the same locality. In size
it varies from five to fifty pounds; its head is proportionately large,
and has a general resemblance to that of the dolphin (Coryphena), and
also to that of the wolf-fish (Anarriichas), though differing from both;
the body is well formed, quite stout at the tail, like the salinon, and the
general wake-up of the fish indicates that it is & rapid and active swim-
mer, well fitted to pursue and capture its food or to escape from its en-
emies. Its distinguishing characteristics, however, are the nuchal
crest or adipose dorsal fin just in front of the spinous dorsal, and the
peculiar color which it exhibits, being so profusely spotted with patches
of greenish-yellow, that it received the name of “ Leopard-fish ” from the
fishermen who were the first to capture it.

“The liver,” says Captain Dempsey, “is small, somewhat like that
of the mackerel, and contains no oil. The flesh is oily, and ¥ill soon
rust after splitting and drying.

‘ The stomach and intestines are small, the latter resembling those
of an eel.

“The swim bladder is similar to that of a cod.

% Some of the fish ¢ blister’ like cusk when taken on deck.”*

According to Captain Dempsey, Tile-fish, when caught on hand-lines,
are fully as active in their movements as cod, and appear even more
lively than the latter species.when taken on deck. Captain Kirby,
however, who caught them ontrawl-lines, says they exhibit less activity
than the cod.

The following scientific description of the Lopholatilus chameleonti-
ceps Goode and Bean, was published in the Proceedings of United
States National Museum, Vol. 2, pp. 205-208:1

“A few days ago Capt. William H. Kirby, of Gloucester, Mass., took
500 pounds of & remarkable new fish on a codfish trawl in latltude 400

* Statement of Capt. William Dempsey, Proc. U. 8. Nat. Museum, vol. 2, pp.
208, 209,

'rDescnptlon of a new genus and species of fish, Lopholatilus chamaleonticeps, frowmn
the south coast of New Eugland, by G. Brown Goode and Tarleton H. Bean.
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N., longitude 70° W., at a depth of 84 fathoms, 80 miles south by east
of Noman’s Land. One of these was forwarded by him to the United
States National Museum, and forms the type of a uew genus and spe-
cies. The single individual secured (No. 22899, Earll 342) is 33 inches
long. The largest one taken, according to Captain Kirby, weighed 50
pounds. '

‘ The species appears to be generically distinet from the already de-
scribed species of the family Latilide Gill. It is related by its few-
rayed vertical fins and other characters to the genus Latilus as re-
stricted by Gill, but is distinguished by the presence of a large adipose
appendage upon the nape, resembling the adipose fin of the salmonidzs,
and by a fleshy prolongation upon each side of the labial fold extend-
ing backwards beyond the angle of the mouth. For this genus we
propose the name Lopholatilus.

¢ LOPHOLATILUS CHAMZELEONTICEPS, 8p. nov.

“DESCRIPTION.—The greatest height of the body (.306), which is at
the ventrals, is contained about three and one-half times in the length to
the origin of the middle caudal rays, and four times in the extreme
length. Its greatest width (.144) equals the length of the caudal pe-
duncle (.144); this latter being measured from the end of the soft dorsal
to the origin of the middle caudal rays. The least height of the tail
(.0867) is contained four times in the distance af the spinous dorsal
from the snout. ‘

« The greatest length of the head (.33} is contained three times in the
length to the origiu of the middle caudal rays. Its greatest width
(.165) is slightly more than twice the width of the interorbital area (.08).
The length of the snout (.122) is eontained twice in the length of the
pectoral of the right side (.244). The length of the operculum to the
énd of the flap (.11) is one-ninth of total length. The length of the up-
per jaw (.15) equals one-half of the height of the body at the ventrals,
and is contained two and one-half times in the length of the head. The
maxilla extends to the perpendicular through the anterior margin of
the orbit; the mandible does not quite reach the perpendicular through
the middle of the orbit; the length of the labial appendage is slightly
more than half of the long diameter of the orbit and one-third of
the length of the first pectoral ray. The length of the mandible
(-166) slightly exceeds the distance from the snout to the orbit (.15),
and equals three times the long diameter of the eye (.052), which is
contained six and one-half times in the length of the head. The oper-
culum and preoperculum are scaly ; the latter is finely denticulated on
its posterior margin. The distance of the posterior nostril from the eye
equals the length ot the first anal spine; the distance between the an-
terior nostril and the end of the snout is twice as great. The inter-
waxillaries are supplied with an outer series of nineteen canine teeth,
aud behind these a band of viliform teeth, widest at the symphysis;
vomer and palatines toothless.
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““The distance of the adipose dorsal from the snout (.206) equals
nearly three times its height (.07); its length of base (.123) equals the
length of the snout. The height of the adipose dorsal equals the dis-
tance from the tip of the ventral to the vent.

“ Thedistance of the spinous dorsal from the snout (.347) equals the
distance of the ventral from the snout (.347) ; its length of base (144)
equals the length of the caudal peduncle. The first spine is imper-
feet—what remains of it is one-third as long as the third spine (.09).
The second spine (.082) is about equal to the width of the interorbital
area. The fourth and the sixth spines are equal in length (.097), and
equal the distance from the end of the snout to the posterior nostril.
The fifth spine (.095) is a little shorter than the sixth. The last spine
(seventh) is contained ten times in the total length. The length of the
first ray of the soft dorsal (.094) equals the distance between the anterior
nostril and the end of the spont. The thirteenth and longest ray (.147),
about equals the length of the base of the spinous dorsal. The last ray
(.07) is half as long as the thirteenth, The thirteenth ray of the soft
dorsal extends to the origin of the external caudal rays.

¢ The distance of the anal from the snout (.60) is about equal to twice
the height of the body at the ventrals. The length of the anal base
(.318) is slightly more than twice the length of the mandible. The first
anal spine (.04) is half as long as the second dorsal spine. The second
anal spine (.075) is half as long as the upper jaw. The first ray of the
anal (,102) is as long as the last spine of the dorsal. - The eleventh and
longest anal ray (.134) is contained seven and one-balf times in the total
length, and nearly equals the length of the middle caudal rays. The
last anal ray (.078) is half as long as the mandible. The eleventh ray
of the anal extends alnost to the perpendicular through the origin of the
_.middle caudal rays.

“The caudal is emarginate, the external rays being only one and one-
balf times as long as the middle rays. The length of the superior
external rays (.216), measured from the origin of the middle rays, equals
one and one-half times the length of the spinous dorsal base.

“The distance of the pectoral from the snout (.32) very slightly ex-
ceeds the length of the anal base. The length of the pectoral of the
right side (.244) equals twice that of the snout. The pectoral of theleft
side is probably imperfect, its length (.216) being equal to that of the
superior external caudal rays. The right pectoral can be made to reach
the vent ; in its natural position it extends to the perpendicular let fall
_ from the fourth ray of the second dorsal.

“The distance of the ventral from the snout (.347) equals four times
the least height of the tail. The length of the ventral (.183) equals
twice that of the third dorsal spine, and it extends to a point under the
third dorsal ray. The distance from the tip of the ventral to the vent
equals half the length of the middle caudal rays. The vent is under
the interval between the fourth and fifth dorsal rays. :

8, Mis, 46——16
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i Radial formula.—B.VI; D. VI 15; A, II, 18; C.18; P.II,15; V.1,
5; L. Lat., 93; L. Trans., 8 4 30.

“(Color.—The operculum, preoperculum, upper surface of head, and
major portion of the body have numerous greenish-yellow spots, the
largest of which are about one-third aslong as the eye. Upon the cau-
dal rays are about eight stripes of the same color, some of them con-
nected by cross-blotches. The upper part of the body has a violaceous
tint, and the lower parts are whitish, with some areas of yellow. The
anal and ventral fins are whitish. The pectorals have the tint of the
upper surface of the body, with some yellow upon their posterior sur-
faces. The soft dorsal has an upper broad band of violaceous, and a
narrow, basal portion of whitish. Many of the rays have upon them
a yellow stripe; there are some spots the same color, especially upon
the anterior portion of the fin. . .

«NoTEe.—In the table of measurements the unit of comparison is the
length to the origin of the middle caudal rays.”

Table of measurements.

-

22889
80 mfles 8. by E, of
Noman’s Land.
Millime- | 100ths
ters. |of length.
Length to orgin of middle CANAA] TBFS «ceeeeueeeroonraneencisatsenssicoscacansnees 802 {..........
:]é,ongth toend of middle cAUARI TOYS «evvnnranecocnrtioarrreronncatratoccaanascaces 788 |.eeeennnns
ody:
éreatoat height (at ventrals)... 212 80.8
Greatest width......... 100 14.4
Least height of tail. ...... a0 8 87
eal([fongth of caudal peduncl 100 14.4
Greatest 1ngth. ..o ciieierrenianeoaieectasiieeicttititesiastonataanaanas 230 33
Greatest width............... teetiectcaeseecssescccencsoccsancennrancos 114 16.5
Width of interorbital area ..... feteeiieccecieatenesiaatiocssootiansonas 50 8
Length of BO0UE. .« cuv eeeeeiaesenccennereemiamiotereceriasriomsotacaooceoeties 85 12,28
Length of operculum... teerssceescancasstsscsanae 7 11
Length of upperjaw... . 105 15
Length of mandible 108 15.6
Distance from snont to orbit 108 16
Long diameter of oye... 86 5.2
Dorsal (adipose) :
Distanco from snout ........... teraceses erececesencarasecans 148 20. 66
Length of bage............... P .ee 85 12,28
Greatest height. .....oeoiiemiiniiiiirieeiteaeececceaccscecsicttionccncncees 48 7
. Dorsal (apinous) :
Distance from snout 240 84.88
Length of base.....c..coeevcueouocnn.. 100 4.4
Length of first s¥inq (possibly broken) 20 3
Length of second spine 57 8. 24
Length of third spine. 68 9.1
Length of fourth spine . . 67 0.68
Length of fifth spine (possibly broken).......ccovvemiuemarimmaanicaaneaciace. 66 9.64
Length of sixth 8pino..cccevveiinuaai, teeeseoqeeacerccsacasasenacanans 07 0.68
Length of 8evonth-8pine .c.ceviviiiiiiieniinienea. eeeeteecossentsannannaas 70 10
Dorszl (soft) : .
Length 0f hse. ...ceeeceriaeeneeaonaniennanns P P 800 43.85
Length of firat Tay..cooocovvenne- . 65 9.4
Length of longest ray (thirteenth) 102 14,7
Length of 1ast TaY -ccceevaccaancns 48 7
Anal:
Distance from snout . . . feesreeercaenas . 416 60
Length of base ..... teceanreeneans teseersecsssassnecsastosas 220 3L.79
Length of first spine teeveeieneenn cestencseessease [P 20 4.2
Length of 88€0Nd BPINO. .e..cceecosioeemeraacioniieneatieacionaanss . 52 7.5
Length of first ray............... eeecesseseseacereasrasacscecnsnen ceaeees 71 10. 20
Length of longest ray (eleventh)......cccoienniiaiiiaicnneciioeinniicneinn: 93 18,44
Longth of 1886 TRY ... cveenereeeeeenariantrasiireciasecteccioencaccsissscncconss 54 7.8
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Table of measurements.

Millime- | 100ths
ters. |oflength. -

Cangdal .
Length Of DUAAIO TAYS + -t eveeevvaace e tieice it inn et e seerna e 96 13. 8%
BUPCTIOL «cvvvecevenncrecevaresnnsesocnrasssasannas .
Length of extornal rRys.. { inferior ....c..... N
Pectoral:

Distance fr(‘:’imﬁgoix({, ........................ P A,
Blde. . oieiieniiannan s ceeieereenans

, Length..{le {3 3 L Y ceneieesreenenaee ceeeecnieannn
Ventral : ’ .
Distanoce from snout .... tesmcermeeans

Length............

Branchiostegals. .. eeee| VI
Dorsal .ocv.n.... ..| v,
Anal...... . I
Caudal .......

Pectoral ..... II,
Vontral. ... occereeennivencncennnns 1,

Number of scales in lateral line...............
Number of transverse rows above lateral line.
Number of transverse rows below lateral line....

3.—SYSTEMATIO RELATIONS OF LOPHOLATILUS.

The Tile-fish is a member of the family Latilide, as classified by Gill, .
and is most nearly related to the typical genus known as Latilus. Other
representatives of the family are Qaulolatilus, Prolatilus, and Pinguipes.
These forms, except Lopholatilus, are more especially inhabitants of the
tropical and warm seas, but some range both to the northward and south-
ward of the equatorial belt. "In detail, the genus Latilus is composed of
species found in the Chinese and Japanese seas. Caulolatilus is confined
to the warm waters on both sides of the American continent; Prolatilus
has a single species, which has hitherto been found only on the Chilean
coast, and of Pinguipes, there iaa species dwelling in the temperate or less
heated waters on both sides of Sonth America. Lopholatilus is excep-
tional in its distribution, in that it inhabits deep water in a nearly uni-
form temperature of about 50 degrees, the variations, according to the
observations taken on United States Fish Commission steamer F:sh
Hawk, being from 42° to 50° Fahr.

All the other forms occur in water of comparatively little depth and near
the coast; are apparently moderately abundant in their special regions,
where they are considered quite good food-fishes, as a rule, though they
do not at all rival the Tile-fish in size.

4,—HABITS; ABﬁ'NDANOE EXTENT OF THE LOPHOLATILUS BANK

- Habits.—Comparatively htt&e can be said of the habits of the Tile-fish.
The locality where it has beeu found is 8o rarely visited by our cod-fish-
ing vessels that it may be considered the merest chance that the schooners

William V. Hutchings and Clara F. Friend went there in 1879. Conse-
quently nothing can be learned from the fishermen beyond the accounts
given by Captains Kirby and Dempsey. Comparatively little, too, has
béen learned by the Fish Commission concerning the habits of this species,
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during the past two years, 1880-'81, as I am informed by Dr. Tarleton
H. Bean, who had charge of the Department of Fishes. Writing under
date of July 10, 1852, he says':

“ The amount of knowledge possessed by the United States Fish Com-
mlsswn concerning the food and spawning habits of Lopholatilus is small
indeed. I do not remember any information about the spawning. Last
year we took a good many individuals on the trawl-line and found them
gorged with alarge species of amphipod crustacean, Themisto bispinosus
This is all I know about the food ; am sorry it is so little.”

In regard to the lack of knowledge concerning the spawning, alluded
to by Dr. Bean, it may be said that Tile-fish have been taken by the Fish
Commission only in August and September, when it is probable that the
season of reproduction had passed, since Captain Dempsey says that the
fisk which he took in June, 1879, were fully ripe and that their eggs ran
from them.

The food of Lopholatilus, according to Captain Kirby, consists chiefly
of crabs of various species, with which the stomachs of the fish he
caught in 1879 were filled to repletion. It bites eagerly, however, at
fresh menhaden bait, and very likely, at certain seasons, it may feed
largely on some species of small fish., Captain Dempsey did not notice -
any food in the Tile-fish which he caught, but this was due, no doubt,
to lack of observation on the part of those who eviscerated them.*

Lopholatilus is evidently a ¢ ground-feeder,” like the cod, since it has
generally been caught on trawl-lines set at the bottom. Captain Demp-
‘sey is of this opinion, and says those he caught on hand-lines were
hooked close to the bottom. Captain Kirby, however, thinks they do
not remain at the bottom, but “ play” up in the water, notwitbstanding
those he caught were taken on a trawl-line. He was led to form this
opinion because the larger part of the fish he captured were on that
portion of his gear which, he thought, did not reach the bottom.

~ In all probability the Lopholatilus is essentially a deep-water fish,
though our knowledge of it is yet too limited to speak with any degree
of certainty on this subject. At the present time it is impossible to say
in what depths it may be found in other localities.  We only know that
it has been taken in from a little less than 90 to 134 fathoms. The area,
however, covered by the dead fish in the spring of 1882, a discussion
of which is given in another paragraph, would indicate that this species
had a much wider range, in regard to depth, than would appear from the
captures made on hook and line.

As to the seasons when they frequent the waters off the southern
coast of New En'gland we also know comparatively little. Whether

* T am told by Mr. Richard Rathbun, that on the first trip on which Lopholatilus were
taken by the United States Fish Commission steamer Fish Hawk, three specimens were
caught, in the stomachs of which were found bones of mutton chops that had been
eaten at breakfast on bosrd the steamer. This would indicate that the Tile-flsh is
quite as voracious as the cod. :
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. they remain during the winter in the region where they have been found
in'the summer cannot be said. The fact that they were seen floating
upon the surface, dead or dying, early in March, 1882, would indicate, at
least, that they are on the ground in the latter part of the winter,
and as they have been caught on trawls as late as the 13th of Septem-
ber, it is probable that they might remaii some weeks longer, if not all
the year.* . .

In regard to other peculiarities, Captain Kirby says that these fish
when hauled from the water, do not flap their tails as the cod do under
similar circumstances, but seem to be paralyzed. Even when being
unhooked they do not make any muscular effort. This is so entirely
different from the account given by Captain Dempsey, who caught the
Tile-tish on hand-lines, that I feel compelled to notice it, but must ascribe
the conflicting statements not to any lack of attention on the part of
these observers, but to the fact that the movements of the same kind of -
fish taken on hand-lines often differ radically from thosecaught on trawls,
since on the latter apparatus they are supposéd to exhaust themselves ‘
in their continued struggles to escape, so that they frequently drown
before the gear is hauled. This is especially noticeable in catching the
halibut. One of these on a hand-line will give the strongest fisherman
all he can do to haul the gamey fish to the surface, and it almost always
happens that the line must be veered out several times or the gear
would be torn in two by the active and powerful fish. - But caught on
a trawl the halibut rarely shows much fight, except in very shoal water,
and not unfrequently a doryman will be pulling at once from fifteen to
forty of these fish, either one of which, if hooked on a hand-line, would
give him all he could do to manage it, and bring it successfully along
side.

Abundance.—~Whatever may be the numerical stx"ength of the Tile-
fish at the present time, it is beyond question that this species occurred
in vast numbers in the waters bordering the Gulf Stream—between Hat-
teras and Nantucket-—previous to the season of 1882, though compara-
tively little was known in regard to their actual abundance, or the ex-
tent of the area where they could be taken. It is true that Captain
Kirby had found them so numerous that large catches might have been
made on trawls; Captain Dempsey caught them “pair and pair” on
hand-lines, and the Fish Commission, during its investigations off, the
Southern New England coast, had taken more or less of them on sev-

" This refers to the habits of the Tile-fish previous to the great mortality in the
spring of 1882. Sincethattime the investigations made by the Fish Commission steam-
ers Fish Hawk and Albatross and a speocial cruise made in the smack Josie Reeves, for
the purpose of finding Lopholatilus, all of which failed to secure a single individual of
this species, it seems probable that the survivors, if there were any, have abandoned
the locality where they had been previously so abundant. Bpeculations, therefore,
a8 to their movements, the time they remained on certain grounds, &c., can only ap-
Ply to that period when they were known to be plentifal in the spring and sumunjer, ‘
at least, off the goast of New. England. ’






