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DESCRIPTION OF A NEW SPECIES OF WHITEFISH {Conoonus nelsonii),

FROM ALASKA.

BY TAKL,ETOi> IB. BEAN,
Cvrator of the Department of Fishes in the United States Katioval Museum.

Coregonus nelsonii Beau. Htiuip-back whitefish.

This ts|)ecie8 is known from Alaska only, occuniujj^ from the Bristol

Bay region northward to the extremity of the Territory.

This whitefish, which appears to be still undescribed, has long been

known from Alaska, bnt it has been confounded with a Siberian spe-

cies, C. syrok, from which it is really very different. The Russian name
of the species is Korahati ; the Tiuneh tribes of the Yukon call it ''Kolo-

huh.'''' Mr. Dall, in the report of the Commissioner of Agriculture for

1870, ])age 38G, speaks of it as a common species, characterized by the

strongly arched back and broad tail. He says it is rather bony and

inferior in tlavpr, and tliat it is generally tised for dog-feed, except in

times of scarcity.

This species is related to C. clupeiformis and C. lahradoricuH. From clu-

peiformis it may readily be distinguished by its greatly arched and

mucli compressed back. The body is oblong and comjjresscd ; the head

is one-fifth as long as the fish without the caudal; the maxilla extends

to the front margin of the eye, and is about one fourth as long a.s the

head ; the gill-rakers are only moderately long, the longest a little more

than one-half length of eye, and their number is about 26. The great-

est height of the body is a little more than one-fourth of the total

length ill the typical example, which is about 14.^ inches long to caudal

base. The adipose fin is large and scaled for nearly half its height.

The ventrals are a little nearer the tip of the snout than the root of the

caudal; they are about as long as the head without the snout. D. 12 ;

A. 12 ; scales 10—88—10. The type of the species is No. 29903, taken

at Nulato, Alaska, by Mr. E. W. Nelson, to whom the species is dedi-

cated in recognition of his important zoological researches in that Ter-

ritory.

ON THE LITERATURE AND SYSTEMATIC RELATIONS OF THE
SACCOPHARYNGOID FISHES.

By TEIEODORE OIL.1^ aud JOHIV A. KVDER.

About sixty years ago a most remarkable fish was first introduced

into scientific literature under the generic name Saccopliarynx. Other

examples have been found in the meanwhile, and yet until the present

the form has had no established place in the system. Notwithstanding

the alleged existence of two specimens in one of the richest ichthyolog-

ical collections extant, uiuler the custody of one who has i)rofessed to

give the most complete system of fishes, the type has been involve<l in
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much uncertainty. The recent discovery of an even more remarkable

form in the deep seas of the North Atlantic has directed our attention

to the older known species, and by reason of the light reflected by the

newly-discovered one, we are enabled to interpret much that was am-

biguous and inexplicable in the descriptions of the old ichthyologists.

We here give an historical sketch of Saccopharynx and the fishes that

have been referred to that genus.
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There are also a number of works in which Saccopharyngidse are cas-

ually mentioned, but it is here noteworthy that they find no place in

the systematic essays of Bonaparte, Kaup, Richardson, Cope, et al. In

the later zoological manuals {eg. Cams, Claus, Duncan) the views of

Dr. Giiuther are copied.

11.

HISTORY. •

In 1824, Dr. S. L. Mitchill, in the Annals of the Lyceum of Natural

History of New York (v. 1, pp. 82-8G), contributed a " description of an

extraordinary fish resembling the Stylephorus of iShaw." The fish in

question was presented to Dr. Mitchill by Capt. Hector Coffin, and " was

taken daring a voyp.ge from Londonderry to New York, in latitude 52
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N. and longitude 30 W. It was discovered afloat about tweutj" yards
from the vessel. A boat was hoisted out for the purpose of raising it.

The creature was raised from the water without any resistance, and died

in fifteen minutes after being taken on board."

" When first seen, the belly was distended, as if blown up to the size

of a quart decanter, or the crown of a hat. The stomach contained a

fish ten inches long, which, from its sound state, appeared to have been
recently swallowed. That fish was not preserved.

" The length was six feet ; of which fourteen inches belonged to the

body, or the space between the extremity of the upper lip beneath to

the vent. The tail was fiagelliform, or like the lash of a whip, and grad-

ually tapered away in the course of fifty -eight inches to a point. To-

ward the end it was flexible enough to be tied into knots, after the

manner of a string or a cord." (P. 84.)

" The distance Irom the mouth to the vent was fourteen inches. All

the rest of the length, amounting to fifty-eight inches, tapered away
gradually from an inch in depth almost to a x^oint." (P. 84.)

" The skin was smooth and scaleless, and susceptible of being easily

moved and pinched up, like that of some species of Lophius." (P. 84.)

" Filiform processes^ or excrescences, about an inch in length, depended

on each side of the whitish stripe [along the side of the fish] all the way
from the head doum to the back of the tail. The space between them is

nearly an inch, so that they probably amounted to fifty pairs. These
cirrhi or threads have no expansion or enlargement at their extremities."

(P. So.)

^^ The head teas smaller than is usual in fish. It would seem that its

principal use was to give origin and insertion to the bones and muscles
of the jaws. At its foremost point is a small knob or projection forward
of the eyes ; and from it proceeded a sort of fra^num sustaining the

upper lip. From this inconsiderable head proceeded the vertebral

column, which, in its progress to the tail, gradually tapered away and
seemed to lose its hones and joints, arid to be converted into a sort of tough

and grisly appe)cdage.^'' (Pp. 8o, 84.)

"The eyes were situated about half an inch from the point of the

upper jaw, one on each side, and looking forward. They were small,

and did not exceed in diameter the sixteenth of an inch." (P. 83.)

" The mouth had an enormous gape; and the throat, for the space of
six inches, was but a membranous bag. It was capacious enough to

receive ray hand without difficulty. The internal surface was black.

There was no appearance of a tongue.

" From the upper part of the mouth, or the spot where the upper
maxillary bones unite, to the angle of the jaw, was three inches, and
from that angle to the tip of the lower jaw, three inches.

" The symjyhysis of the chin had a very flexible joint, that icas capable of
opening or expanding from a most acute angle to a right line, or as nenrly

so as the curvature of the bones permitted. This construction, with a
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corresponding laxity of the jaws, gave the mouth an extraordinary

power of expansion. Yet, ichen the angles of thejmvs are approximated,

and the bones of the lower jaic brought to their parallelism, the mouth closes

icith exactness, and in that state gives no indication of the size to which

it spreads when open.

" The loicer jaw ivas toothless ; but the ni)])er jaw for about an inch

and a lialf was furnished with a row of teeth, bony and hooked." (P. S3.)

" There were two gill openings, one on each side of the neck below,

resembling slits, about an inch and a half long. The gills themselves

are situated within the duplicatures of the openings in three bundles or

divisions, suspended by membranes and sldn^ (P. 84.)

" The dorsal fin begins about 11 inches from the tip of the upper jaw,

and readies, like a fillet or a narrow riband, quite to the tail, and at its

extremitj'joined the anal.

" The anal fin commenced just behind the vent, and was continued also

quite to the tail, and there joined the dorsal.

" The caudalfin was so faint or indistinct that I have hardly thought it

worthy of notice. I ought to remark that several hair-like rays may be

distinguished. The rays of these tvere very numerous, but it was impos-

sible to count them.
" Thus the dorsal and anal fins are united with each other or are con-

nected with the caudal.

" The pectoral fins are situated immediately behind the gill openings.

They are very small and feeble, of a squarish shape, and from one-half

to one-quarter of an inch long. They were of a fleshy consistence, and
contained about thirty slender rays." (Pp. 84, 85.)

" From the head a whitish line extended on each side of the back, as far

as its bony constitution could be traced. Two similar stripes, one on

each side, proceed from the vent backward to the tail, but they are less

distinct, and disappeared sooner. Between the former is situated the

dorsal fin ; between the latter, the anal fin." (P. 84.)

" The specimen was a female, and the colour a dusky brown, resem-

bling that of a dark eel." (P. 82.)

" The roes were very distinct, the ovaries being large and full of

eggs." (P. 82.)

The fish thus described was considered to be identical with the

Stylephorus of Shaw, now found to be a representative of the family

Trachypterid(e. Dr. Mitchill observed that " the points of resemblance

between this animal and the Stylephorus described by Shaw may be

easily gathered even from his bad description and worse figure. They
are both furnished with the same curiously organized mouth, the same
fins and elongated caudal process. The lateral line described above
corresponds with the "double fibre" of Shaw, and they are both scale-

less. In the Stylephorus the dorsal is described as not being continu-

ous. He says, however, " I am not without my doubts whether it might
not, in the living animal, have run quite to the tail, and whether the

specimen might not have received injury in that part."
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" The colour of Shaw's fish is described as silvery, but those who are

acquainted with the fugacious nature of metallic colours iu this class of

animals are aware that nothing positive can be deduced from this acci-

dental circumstance. The fact of their being captured in difterent lat-

itudes, and the diflereiice in their size, is of little importance.

" The eyes of the Stylephorus are described as being large and pe-

dunculated ; iu the animal noticed above they are small and sessile.

Shaw examines carefully to find marks of a reticulated structure, but

without success. The circumstance of their standing on peduncles or

foot-stalks is so much at variance with what occurs in other animals

that I should hesitate little iu declaring their unusual form to have

been the result of accident or disease.

" As the generic name proposed by Shaw is probably derived from

an accidental character, I venture to substitute for it the name of Sac-

cophary7ix, in allusion to the pouch-like form of its throat." (Pp. 85, 86.)

It will thus be observed that Mitchill manifests little or no doubt as

to the identity of his fish with the Stylephorus of Shaw, and that the

name of Saccopharynx proposed by him was given simjily as a substi-

tute, and on account of the impropriety of Shaw's name. It is quite evi-

dent, however, that there is no relation between the two forms, and that

they belong even to widely distinct orders.

It might then be questioned whether the name Saccopliary^ix should

be admitted for the new genus, and whether it should not rather be

considered as a synonym of Stylephorus ; but this doubt is at once dis-

sipated when we recur to the generic diagnosis of Mitchill, where it ap-

pears that his description was based ui^on an entirelj' different form, and
is not interchangeable with one framed for Shaw's species. The diag-

nosis of Mitchill is as follows :

''Genus. Saccopharynx.

"Jaws capable of great dilatation.

"Throat wide like a bag.

" Tail flagelliform, tapering away to a point, and beset with many pairs

of cirrhi.

"Dorsal, caudal, and anal fins united."

No specific name was given by Dr. Mitchill to his fish, but he would
probably have called it Saccopharynx chordatiis.

In 1827, Dr. J. Harwood, " professor of natural history in the Eoyal
Institution of Great Britain," communicated to the Eoyal Society, in

whose "Philosophical Transactions" it was published (for the year 1827,

pp. 49-57, pi. 7) a memoir " on a newly discovered genus of serpentiform

fishes." This memoir was devoted to an account of " a newly discovered,

and a very extraordinary marine animal, which was obtained in the

autumn of 1826.
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"Whilst Captain Sawyer, of the ship Harmony, of Hull, was in pursuit

of the bottle-nose porpoise, in latitude 02° north, by about 57° west, he

observed a body floating on the surface of the water, which was at first

mistaken by himself and his seamen for an inflated seal's skin, such as

the Esquimaux employ in the destruction of large aquatic animals, by

attaching a harpoon by which they are speared, and thus tiring them

out by its floating property. On a nearer approach, however, the object

which had excited their attention ]iroved to be a marine animal. The

"creature" was preserved by Captain Sawyer, who "obligingly aflbrded"

to Df. Harwood " an opportunity of examining it."

" Its capture was occasioned by its being, when first observed, almost

worn out by unavailing eftbrts to gorge a tish of about seven inches in

circumference, with which it appeared to have been long contending, as

it exhibited very feeble signs of life. Its organs of motion being ex-

tremely small and its body greatly elongated, this creature would, on a

cursory view, be by all considered as an extraordinary kind of sea ser-

pent," in the opinion of Dr. Harwood. (P. 50.)

" The total length of the specimen taken is 4 feet G inches. The en-

larged and extremely elastic pharynx communicates with the enormous

sac or air vessel, which extends in length from the extremity of the snout

abont 20 inches. The great delicacy of the parietes of this sac, and its

apparent liability to rupture from the action of the spirit, prevented my
inflating it to its full extent, but when partially tilled with air, it meas-

ured about 9 inches in circumference below its union with the tail, and

its greatest diameter, including the slender body to which it pertained,

was 4 inches. At about one inch below the last point of its attachment

with the body, the rectum was observed to perforate the sac, the tenuity

of which rendered the course of that intestine, as indeed that of all the

digestive organs, readily traced." (Pp. 52, 53.)

"The skin all over the body of the Ophiognathus is particularly soft

and slimy, yet it has a slightly granulated appearance." (P. 55.)

" The body exhibits no apparent lateral line." (P. 56.) No lateral

filaments were observed.

" Perhaps the most curious structure which the creature presents to

our notice is connected with the head and jaws. The almost entire ab-

sence of a tongue^ might perhaps prove one of its characteristic distinc-

tions, were we as yet sufliciently acquainted with the condition of this

organ in those nearest allied to it. The teeth are disposed in a single

row above and below; above, they exist only along the margins of the

intermaxillary bones ; below, they extend almost the whole length of the

maxilla; but the ossa palati are entirely destitute of teeth. Lastly,

the jaw bones are so long, and their articulation is snch^ that their capa-

bility of expansion exceeds what I have seen in any other animal, the

rattlesnake not excepted; and as in snakes, when fully distended, the

edges of the jaws describe a large circle, and then appear but as the

hemming of an ample sack, the pharynx, which usuall}' occupies so
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small a space, being an equal participant in this extensile proi^erty.

AVben the jaws were gently opened, they nieasnred 2^ inches across,

and 3i inches from the front teeth above to those beloAv; bnt while

they i)0ssess this capability of distension, their contractile poicer is no

less remarkable^ as may be observed in Plate VII, Fig. 1, which rei)re-

seuts the usual appearance. Fig. 2 exhibits the jaws and pharynx more

depressed and expanded. Fig. 3 represents an anterior view of tlie

same." (P. oG.)

"The spiracula are of large size, of an irregular oval form, and are

unprovided with externally perceptible hranchiostegons rays ; their edges

partialiy conceal on each side three brancJiia'. When the sac is con-

tracted, these apertures are placed almost under the body, as in the

Sphauebranchus, having a narrow commissure between them ; they are

placed at about 5^ inches from the snout." (P. 55.)

"•All the fins of the Ophiognathus are extremely small." (P. 55.)

" The dorsal Jin, which like the rest is very narrow, and provided

with simple rays, commences at about 18 inches from the snout, and ter-

minates insensibly upon that slender, tape-like filament, into which the

tail becomes converted, and which is continued 20J inches in length be-

yond the posterior extremity of the dorsal Jin. About this part of the

dorsal liu a few other minute filaments take their growth from it." (P. 55.)

"The anal Jin commences at the posterior union of the sac with the

body, and ends at about 14 inches from the extremity of the caudal Jila-

ment:' (P. 55.)

"In the formatiouof the j»ector«/s there is a peculiarity not mentioned,

I believe, in other apodal genera, they being principally composed of an

adipose disk, which is terminated and nearly surrounded by a narrow

radiated membrane, instead of this latter taking its origin immediately

from the body." (P. 55.)

Dr. Harwood was unacquainted with the description by Dr.Mitchillof

Saccopharynx, and compared his fish only with the generally recognized

generaof the apodal fishes. He remarked that " although, in the present

day, the term ' sea-serpent' would be ill applied to any animal which

breathes by means of branchite, yet among such creatures, excluding

the Hydrus and Hydrophis, and other true water snakes which inhabit

the tropical seas, I doubt if the subject of this communication be not

at least as well entitled to the appellation as any hitherto described.

From the several genera of animals however nearest allied to it, it

offers points of disagreement so important, as to entitle it to a distinct

place in classification, and especially from the formation of the jaws,

which, with the exception of the apparent want of serpentine inter-

articular bones, are truly analogous to those of snakes ; and, secondly,

from the possession of an enormous elastic sac, which is seemingly a

receptacle for air only. The first of these latter characters appearing

to be the one. of all the least liable to vary, I would suggest the term

Ophiognathus as applicable to the genus ; its characters are as follows:



56 PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM.

" Ophiognathus. Corpus uudum, lubricum, colubriforme, compres-

sum, sacco amplo abdomiuali.

"Caput autice depressum, maxilla superiore (paulo) longiore.

"Dentes, in maxilla iuferiore, et ossibus iutermaxillaribus, subulati,

retroflexi.

" Maxillae elougatae, patulae, dilatabiles, (serpentium iustar)

"Lingua vix conspicua.

" Si)iracula ante et sub i)innas pectorales, magna.

"Pinnae pectorales, dorsales, analesque radiis mollibus; ventrales

nullae.

" Oculi mimimi, prope extremitatem maxillae sui^erioris positi.

"Cauda elongata, in filamentum apterum producta." (Pp. 51,52.)

lu 1829, Cuvier, in the second edition of his Regne Animal, adopted

the genus Saccopharynx of ^litchill, referred it to the " Malacopt6ry-

gicns Apodes," gave a new diagnosis, and placed it after the true

Apodal fishes or Eels, and before Gymnotus, &(i. He called attention

to t he discrepancies as to the dentition between the animals of Mitchill

ai:d Harwood, and suggested that they may prove to be distinct

spt'cies. He noticed the fish of Mitchill under the name of Sacco-

pharynx fagellmn, but this name first appears in his work, Mitchill

having given no specific name, and doubtless he would have called it

i^iiccopharynx chordatus.

The text of Cuvier is as follows

:

" C'est a la suite de ce grand genre des marenes qu'il nous parait

convenable de placer un poissou nouvellement decouvert, et I'un des

plus singuliers que I'ou connaisse.

" Le Saccopharynx de Mitchill

;

" Ophiognathus de Harwood.

" Dout le tronc, susceptible de se renfler comme un gros tube, se

termine par une queue tres grele et tres longue, entouree d'une dorsale

et d'une anale tres basse, qui s'unissent a sa pointe. Sa bouche arm^e
de dents aigues, s'ouvre jusque loin en arriere des yeux, qui sont tout

pres de la pointe tres courte du museau. Ses ouies s'ouvrent par un
trou au-dessous des pectorales qui sont tres petites.

" Ce poissou devient tres grand, et parait vorace. On n'en a vu que
dans rOcean atlantique, oil ils flottaient a la surface, au moyen de la

dilatation de leur gorge."*

In 1836, Dr. (afterwards Sir) John Eichardson,iuhis "Fauna Boreali-

Americana" (v. 3, p. 271), incorporated the Mitchillian fish with the Har-

woodian and under the name Saccopharynx amjndlaceus, and admitted

it as a species of the North American fauna.

* Le Saccopharynx flageUum, de Mitchill, (?tait long de six pieds, V OpMognathus am-
puUaceus de Harwood, Trans. pliiL, de 1827, en avait quatre et demi. Le premier ne
paraissant pas avoir eu de dents a la niachoire inf6rieure, 11 se pourrait que ces deux
poissons, bleu que pris dans les memes parages, ne fussent pas identiques par I'esp^ce,

uiais ils iippirtionnent inanifesteineiit au meme genre.
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In 1845, in the 24th volume of the '' Encyclopsedia Metropolitana," au

article, '• Saceopharynx," appeared, in which the genus was redefined and

two species recognized and renamed, the fish of Mitchill being called

S. MitcMlli, and that of Harwood S. Jlancoodi, especial attention being-

called to the fact that " the intermaxillary bones and the branches of

the lower jaw were in Dr. Harwood's specimen furnished with fine

sharp teeth curved backwards, but in Dr. Mitchill's the lower jaw was

toothless.'' The author of the article is not specifically designated, but

as indicated in the table of " Contents to Vol. XXIV," the ''Zoology"

was prepared by "J. T. Stephens, esq., F. L. S., F. Z. S.; and J. F. South,

esq., F. L. S., assistant surgeon, St. Thomas's Hospital."

Id 1846, Dr. D. H. Storer, in his "Synopsis of the Fishes of Xorth

America" (p. 237(, incorporated the Mitchilliau fish under the name
'^ Saceopharynx chordahis Mitchill," among the fishes of North America,

retaining it in the family "Anguillida?." The genera admitted in that

family by Dr. Storer were (1) AnguiUa, (2) Conger, (3) Murfcna, (4)

OphicUum, (5) Fierasfer, (G) Saceopharynx, and (7) Ammodytes.

In IS.jtl, Prof. A. M. C. Dumeril, in his " Ichthyologie Analytique,"

(p. 217), included the genus Saceopharynx in his family of " Pautopteres

Idiapodes," an unnatural assemblage of the genera (1) Alabes, (2) Sac-

eopharynx, (3) AnguiUa, (4) Conger, (5) Ophidhinfi, (6) Fierasfer, (6) Mas-

taeemble, and (7) Ammodytes. A single species ("une seule espece, tres-

grande, pechee dans TOcean atlantique") was recognized.

In 1862, Mr. James Yate Johnson communicated " notes on rare and
little-known fishes taken at Madeira," in which an example of the same
type is described under the name Saecopharyiir ampnllaceus. The speci-

men obtained by Mr. Johnson " was taken in the month of March, off

the coast of Madeira, but under what circumstances [Mr. Johnson] could

not learn. The man from whom [he] obtained it stated that he had a fish

with two heads, two mouths, four eyes, and a tail growing out of the

middle of the back, which had astonished the whole market, and the

fishermen one and all declared they had never met with anything like

it before. At first sight it really did appear to be the monster described;

but a short examination brought to light the fact that one fish had been

swallowed by another, and that the features of the former were seen

through the thin extensible skin of the latter. On extracting the fish

that had been swallowed, it proved to be a Gadoid [Halargyreus John-

sonii], and to have a diameter several times exceeding that of its enemy
whose stomach it had distended to an unnatural and painful degree" (p.

277).

''The Madeiran fish is 32 inches in length. It has a thin, soft, scale-

less skin, which is jet black. From its narrow, elongated form, and from

the absence of ventral fins, it M'ould be referred at the first glance to

the Eels; but from that tribe it is distinctly separated by the structure
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of its singular jaws. The upper jaw is apparently composed of the

maxillary or preinaxillary—bones which are invariably wanting- in the

tribe of true Eels. The bones of both jaws are slender and curved
;

those of the under jaiv meet at an acute angle in front, and they are

armed tcith a single row of small, sharp, delicate teeth, similar to those

of the upper jaw, but rather more numerous. There are no teeth on

the palatine bones or elsewhere in the mouth.

"The gape is of an enormous extent; and the animal had th'O power
of throwing down the lower jaw until it was almost in a line with the

upper, the two being subequal and 2| inches in length. There is no

tongue in the mouth, nor are there any hranchiostegal rays. A conical

snout projects nearly four-tenths of an inch beyond the upper lip; and
the small oval eye, which is covered with skin, is })laced on the head

not far from the base of the snout. In front of each eye is a single

small nostril which does not issue in a tube.

"The gill-openings are small slits, seven-tenths of an inch in length,

on the underside of the body, placed only one- sixth of an inch apart, and

at a distance of about 3^ inches from the tip of the snout. What is

very remarkable about these apertures is that, within the lips of each,

the opposite sides are connected by three narrow cutaneous bands—two

near the anterior end of the aperture, and one near the posterior end.

" The minute pectoral fins are placed immediately behind the gill-

oi)enings, but a little above them. Each is about one-fifth of an inch

in length and has about thirty-two delicate rays. In reference to the

pectoral fins of the fish described by Dr. Harwood, he mentions that

they were principally composed of an adipose disk terminated and

nearly surrounded by the rayed portion of the fin. In my fish I do not

see anything of this kind ; but that may be owing to the specimen being

young.

"A low dorsal fin, having extremely slender rays, commences in front

of the vent, and at a distance of about 7^ inches from the tip of the

snout. There is no trace of ventrals. The vent is about Sh inches from

the snout; and behind it begins a low anal, which, though it may be

traced for a considerable distance, stoj^s, like the dorsal, short of the

end of the tail.

"The hinder part of the body tapers off gradually; and the finless

tail is characterized by extreme tenuity, being reduced to the thinness

of a thread. Two bluish-white, i)arallel, closely approximated lines be-

gin at the distance of rather more than an inch from the tip of the

snout, and are traceable for a considerable space along the back, one at

each side of the dorsal fin. Dr. Mitchill speaks not only of a whitish

line extending on each side of the dorsal fin of his fish, but of a similar

stripe at each side of the anal fin" (pp. 278, 279).

As to the relationship of these three fishes (Mitchill's, Harwood's,

and Johnson's) Mr. Johnson calls attention to the description by

^litchill of the filiform processes, and distinctly says that in Jjis fish
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"there is no trace of such processes," and he therefore says : " Hence I

venture to conchule that if Dr. Mitchill's lish retains the name Sacco-

pharynx flagcllum, Dr. Harwood's and mine ought to be designated Sac-

copliarynx ampullaceus'''' (p. 279).

In 1859, Dr. Pieter von Bleeker, in the " Systematis PisciuniiSaturalis

Tentainen," prefixed to his "EnuQieratio Specierum Piscium hucusque
in Archipelago Indico observatoruiii," gave a family name (Saccopharyn-

goidei, p. xxxiii) to this type, and isolated it as the representative of a
peculiar tribe (Saccopharjugichthyini) contrasting it with another tribe

(Munenichthyini) which contained all the other families of true apodal

fishes, or such as were unprovided with maxillary bones, and which

formed the order "Muraiufe" of his system.

In 1870, Dr. Giinther published the eighth volume of his "Catalogue
of the Fishes in the British Museum," and ranked the genus Saccopha-

rynx as the representative of a peculiar "group," "Saccopharyngina"

\\K 19) of his family "Murtenida^." He characterized the "Saccopharyn-

uina" as "Murfenidfe platyschistse ;" which have "the tail exceedingly

lung; muscular system very feebly developed; bones very thin; stom-

ach extremely distensible; gill-openings separate."

The genus Saccopharynx was deiined (p. 22) in the following terms:

" Second group. Saccopharyngina.

"2. Saccopharynx.

"Saccopharynx, MUchiU, Auu. Lye. New York, i, 1824, p. 82.

" Opbiognathus, Harwood, Phil. Traus. 1827, p. 277.

" Deep-sea Congers, with the muscular system very feebly developed,

with the bones very thin, soft, and wanting in anorganic matter, con-

nected by a lax, easily torn fibrous tissue.

"Head and gape enormous. Snout very short, pointed, flexible, like

an appendage overlapping the gape. [Only one nostril can be found in

front of the eye.*] Maxillary and mandibulary bones very thin, slender,

arched, armed with one or two series of long, slender, curved, widely

set teeth, their points being directed inward
;
palate toothless. Gill-

openings wide, at some distance from the head, at the lower part of the

sides; gills very narrow, free, and exposed. Trunk of moderate length.

Stomach distensible in an extraordinary degree. Yent at the end of the

trunk. Tail band-like, exceedingly long, tapering into a very fine fila-

ment. Pectoral small, present. Dorsal and anal fins rudimentary; the

former more so than the latter, and indicated by a groove bordered by

a whitish line on each side, and commencing at a short distance behind

the head. Now and then a short fine ray occasionally visible towards

the end of the trunk. Anal rays distantly placed, commence behind the

vent, and are visible for some distance.

* "This part of the head is not in a good state of preservation, and the other nostril

is most probably near the end of the snout."—Giinther's note.
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"Temperate parts of the North Atlautic."

The several forms described by Mitcliill, Harwood, and Johnson were

combined under the same specific name, Saccopharynx JlageJlmn, which

name was ascribed erroneously to Mitchill.

In 1872, Dr. Gill, in his "Arrangement of the Families of Fishes,"

gave the family name Saccopharyngida?. to the type in question, and

placed it in the order of Apodes, but as a doubtful constituent of that

order (under the caption "Apodes'? incertse sedis").

In 1880, Dr. Giinther jmblished his " Introduction to the Study of

Fishes," and therein reiterated the description and opinion given in

1870.

In 1882, Messrs. Jordan and Gilbert, in their " Synopsis of the Fishes

of North America," adopted the family Saccopharyngida", contrasting

it in their phyletical table with all the other families of Apodes, and es-

sentially accepting as the diagnosis of the family the characters given

by Dr. Giinther, simply correcting some verbal and grammatical infe-

licities of Dr. Giinther.

In 1883, the authors of the present sketch, in an article "on the anat-

omy and relations of the Euryi)haryngidoe," in their search for the

other members of the order Lyomeri, referred to the Saccophar^mgidai

in the following terms:

" Whether any of the other known types of fishes belong to this order

is very doubttu), and, in fact, we have sufticient data respecting them
to be tolerably certain that none do, unless it may be the tiaccopharynx

flarjcllum. Saccopharynx is a very i)eculiar type, the representative of

quite an isolated family, but its structure is almost unknown. Tlie last

systematic writer who has referred to its characters (Dr. Giinther) has

described the genus as consisting of ' deep-sea congers, with the mus-

cular system very feebly developed, with the bones very thin, soft, and
wanting inorganic matter; head and guy^e enormous^; ^ inaxillary and
mandibulary l)ones very thin, slender, arched, armed with one or two
series of long, slender, widely set teeth, Lheir points being directed in-

wards,' &c. Dr. Giinther's 'maxillary' bones are doubtless ])alatines,*

and his description is very deficient in precision, but supplemented as

it is by the descriptions of Mitchill and Harwood, it is evident that the

genus Saccopharynx, or family Saccopharyngidiie, is quite remote from

the Eurypharyngidiie. More than this can only be surmised at most till

its structural characteristics are determined."

This i)aragraph was written at Wood's Holl, and reliance was placed

on the memory of the tseuior author, who had not read the descrii)tions

* Dr. Giinther, we Jire uow incliued to believe aud gladly confess, was probably

correct iu followiuf^ those authors avIio had called the homologous bones maxillary,

rather than those («'. //., Owen, Eichardsou, Kaup, Bleeker, et al) who have regarded

them as palatine. (See next page.)
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of Mitcbill and Harwood since 1871. These descriptions were read then,

with the volume of Dr. Giinther in view, and naturally- the description

of the modern author was regarded as counterbalancing those of the

older ones, although there was sufficient doubt in the mind of our senior

to cause him to regard it even then as a strange form of doubtful perti-

nence to Apodes. At first, in our recent communication, we were dis-

posed to collocate the family Saccopharyngidte in the order Lyomeri, but

Dr. Gilnther's positive statement respecting the "enormous .... head"

and his utter silence respecting the weighty characters signalized by
the older authors, tiually restrained us from so doing. On our return to

Washington, we availed ourselves of the opportunity to investigate the

literature of the subject, and not only read but studied the descriptions

of Mitchill, Harwood, and Johnson. These, which previously had little

significance or were regarded as perhaps erroneous, were then found to

be more valuable than was at first thought, and to be susceptible of

being j^erfectly understood in the light of our recent researches. We
cannot now doubt that the older authors were correct in most of the

characters that they assigned to the forms examined by them, and in-

deed the changes which the oral parts may undergo, and the allusions

made can only be understood when we concede that a fish of the Lyom-
erous type was under examination by them. Even the peculiar aspect

of the pectoral fins, as described by Harwood, which was not appre-

ciated by Johnson, is now capable of explanation, inasmuch as the scap-

ular arch is quite broad and has tumid muscles, which, by the contrac-

tion of the surrounding skin, would present the appearance of an adi-

pose disk, such as was noticed by Harwood.

In 1883 also. Dr. Gill, in our joint behalf, communicated a letter to

^Nature, in which he besought from English naturalists a re-examination

of the specimens of Saccopharynx claimed to be in the British Museum,
and gave the results of our studies up to that time in the following

terms

:

" The Lyomeri are fishes with five branchial arches (none modified

as branchiostegal or j^haryngeal) far behind the skull ; an imperfectly

ossified cranium, deficient especially in nasal and vomerine elements,

articulating with the first vertebra by a basi-occipital condyle alone
)

with only two cephalic arches, both freely movable, (1) an anterior

dentigerous one, the palatine,* and (L>) the suspensorial, consisting of

the hyomandibular and quadrate bones ; without opercular elements;

without maxillary bones, or distinct posterior bony elements to the

mandible,t with the scapular arch imperfect (limited to a single carti-

*We liad at first adopted the homological identification of Owen and others for the

anterior upper dentigerous bones of the Lyomeri, but a study of the histology and in-

iitTvation of the bones and a consideration of the mode of development of the jj.ala-

tine bones in typical fislies compel us to regard them now as maxillary.

t Indistinct bony elements have since been detected in the mandibular rami of a

larger specimen.
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laginous plate) aud remote from the skull, and with separately ossitied

but imperfect vertebrae. Whether other than the two genera men-

tioned, Eurypharynx and Gastrostonuis, belong to this order is not en-

tirely certain, but there is little doubt, in the opinion of Mr. Kyder

and myself, that the family Saccopharyngidte also belongs to the order,

and it is for the purpose of calling attention to this doubtful and still

little known type that in behalf of Mr. Ryder and myself I address the

present communication. No satisfactory information has been given as

to the Saccopharyngidae, except by Dr. Mitchill in 1824 and bj^ Dr.

Harwood in the Philosophical Transactions for 1827. The plate pub-

lished in the volume cited represents the head of Ophiognathus with

the mouth closed as well as open, and the differences in the relation of

the i^osterior angles of the mouth to the axis indicate that Ophiogna-

thus (as well as Saccopharynx) has a movable snspensorium, aud would

therefore exhibit the Lyomerous peculiarity of structure. It appears

from Dr. Giinther's 'Catalogue of the Fishes in the British Museum'
(vol. viii, p. 22), that in 1870 there were two specimens of a Saccopha-

ryngoid fish—probably the Ophiognathus ampullaceus—in the British

collection. (It is possible that the so-called young mentioned in the

catalogue may be a Eurypharyngoid.) The question whether that spe-

cies belongs to the Lyomeri can therefore be readily settled negatively

or affirmatively. Assuming that the family Saccopharyngidce belongs

to the order, the two families would apparently be distinguishable as

follows

:

" The Eurypharyngidoe are Lyomeri with the brauchio-anal portion

much shorter than the rostro-branchial ; with the tail very elongated

and moderately attenuated backwards ; the head flat above, and with

a transverse rostral margin, at the outer angles of which the eyes are

exposed ; with the palatine jaws excessively elongated backwards and
the upper parallel, and closing against each other as far as the articu-

lation of the two suspensorial bones ; with minute teeth on both jaws

;

the dorsal and aiuxl fins well develoi>ed and continued nearly to the

end of the tail, and with minute, narrow pectoral fins.

" The SaccopharyngidsB appear "to be Lyomeri with the branchio-anal

portion much longer than the rostro-branchial; the tail excessively

elongated aud attenuated ; the cranium unknown ; the eyes antero-

lateral; with the palatine bones moderately extended backwards (in

comparison with the Eurypharyngidae), aud apparently not closable

against each other ; with enlarged teeth in one or both jaws ; with the

dorsal and anal fins feebly developed, and with pectorals small but

broad. Saccopharyux is considered by Dr. Giinther to consist of ' deep-

sea congers,' but evidently it is uot at all related to the congers or any
other allied fishes."
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III.

CONCLUSIONS.

It will be seen that naturalists bad apparently settled down within

the last few years to a consideration of the Saccopliaryngidai as a type

of fishes having no exceptional characters, or even, in the words of Dr.

Giinther, hs being simply "deep-sea congers," and yet, when we study

the works of the older authors, from whom we would naturally expect

to glean little inlormation to correct the later ones, we find a number

of remarkable characters alluded to. Such are, (1) the general form and

the relations of the parts to each other, for which the Saccopharyn-

gidffi are so peculiar, therein differing very widely from all the true eels;

(2) the head, which was specifically described by Dr. Mitchill as be-

ing " smaller than is usual in fish"; the lower jaw, indicated by the old

authors as (3) having its rami not only very movable and divergible from

each other, but as (4) also being itself capable of anteridr and back-

ward extension
;

(5) the tongue, which was declared to be entirely ab-

sent
;

(6) the branchiostegal bones also, in the most i^ositive terms, said

to be absolutely wanting; (7) the gills, alleged to be visible in a certain

peculiar manner through the branchial apertures; (8) the i^ectorals,

stated by one of them at least to have a very exceptional structure, and

to present an appearance of being composed of an adipose disk, bounded

posteriorly by the rays; and (9) the vertebral column, specifically stated,

" in its progress to the tail, to lose its bones and be converted into a sort

of tough and grisly ai)i)endage." All these characters are so extraordi-

nary and deviate so much from any exemplified in true apodal fishes,

that it might seem inevitable that the attention of any scientific ichthy-

ologist at the present day would be specially arrested by such attributes,

and that an examination of the form would be provoked on the part of

any one having access to specimens. And yet it will be noticed that

Dr. Giinther, in his Catalogue published in 1872, as well as in his Intro-

duction to the Study of Fishes, published as late as 1880, absolutely ig-

nores all of the characters thus adverted to, and from his description no

one would suppose that the fishes in question had any anomalous char-

acters, or were especially noticeable on account of structural modifica-

tions.

IV.

SYNOPSIS.

Saccopharyngidee.

= Saccopharyngoidei, Bleeker, Enum. sp. Piscium Arcliipel. lud,, p. xxxiii. (Not

characterized : isolated as the only representative of a distinct tribe

—Saccopharyu<;ichthyiui—of the " ordo 49, MurfcniP," which latter is

co-ordinate with the "ordo 48, Synbranchi".) 1859.

^MurteuidJB Saccopharyngioa, Giinther, Cat. Fishes in Brit. Mus., v. 8, pp.19, 22.

1870.
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= Saccopharyngidie, Gill, Arrangement Fam. Fishes, p. 21, (Not characterized;

placed with " Apodes incerta^; sedis.") 1872.

= SaccopharyngidtE, Holder, Museum Nat. Hist., Am. Fauna, p. cc. 1877.

= Saccoi>haryugidie, Jordan i^^ Gilbert, Syu. Fislies N. Am., p. 36.'). 1883.

There is still doubt as to whether the fishes examined by Mitchill

and Harwood belong to the same species, or even genus. There are

several notable discrepancies between the descriptions of the two observ-

ers, and while it is quite possible that they are the result of imperfect

examinations, it is premature to assume that they are such. A careful

study of the specimens in the British Museum may resolve the ques-

tion. Meanwhile, without the expression of opinion as to the probabil-

ities ofthe dilemmas, we formulate, under the respective names of Mitch-

ill and Harwood, the most salient characters alleged to distinguish the

two from each other. In case such diflt'erences are confirmed, the two

fishes will probably be generically separable.

Saccopharynx.

Saccopharynx, Mitchill, Ann. Lyceum Nat. Hist. N. Y., v. 1, p. 86, 1824,

Saccopharyngids with the dorsal and anal fins continued backwards

and confluent with a slightly developed caudal fin [?], and with the lower

jaw toothless.

Ophiognathus.

Ophiognathus, Harwood, Phil. Trans, Royal Soc, 1827, p. 52,

Saccopharynx sp. auct,

Saccopharyngids with the dorsal and anal fins obsolete backwards,

and without a caudal fin, the extremity of the caudal portion simply

flagelliform, and with the lower jaw armed with teeth like those of the

upper.

Saccopharynx flagellum.
SYNONYMY.

1824. Saccopharynx [= Stylephorns chordatus"], Mitchill, Annals Lyceum

Nat. Hist. N. Y., v. 1, p, 86.

1829. Saccopharynx flagellum, "Mitchill," Cuvier, Regne Animal, 2. ed., t. 2,

p. 355, (ed. de luxe, t. 4, p. 321.)

1836. Saccopharynx ampullaceus, Bichardsov, Fauna Bor.-Americana, v. 3, p.

271.

1836. Der Geisselaal,* Olten, Allgemeine Naturgeschichte, v. 6 (Thierreich.

V. 3), p. 126. (In part: abstract of Mitchill's description.)

1845. Saccopharynx, Mitchilli, Anon. (Stephens?), Encyclopasdia Metropoli-

tana, v. 24, p. 250.

1846, Saccopharynx chordatus, Stover, Mem. Am. Acad. Arts and Sc, (2,) v,

2, p. 489 ; Syn. Fishes N. Am., p. 237.

1862. Saccopharynx flagellum, Johnson, Ann. and Mag. Nat. Hist., (3,) v. 10,

p, 279.

1870, Saccopharynx flagellum, Giinther, Cat, Fishes in Brit. Mus., v. 8, p. 22

(in part).

' Geisselaal, anglice Whip-eel.
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Vol. VII, IVo. 5. Washington, ». C. June II, 1884.

1873. Siiccopharynx flagellum, GUI, Cat. Fishes E. coast N. Am., p. 34.

(Named with place of capture—" lat. 55'^ N., long. 30" W.")

1877. Saccopharynx flagellum, i7oMer, Museum Nat. Hist., Am. Fauna, p. ccl.

1879. Saccopharynx flagellum, Goode ^ Bean, Bull. Essex Inst., v. 11, p. —

.

Sep. copy, p. 27. (In part: referred to the Essex co. (Mass.) fauna on

account of the capture of Mitchill's fish in lat. 52^ N. ; long. 30° W.
1882. Saccopharynx flagellum, Jordan 4" Gilbert, Syn. Fishes N. Am., p. 365.

Ophiognathus ampullaceus. (PI. I, Proc. U. S. Nat. Mus., 1884,) ex Harwood.

SYNONYMY.

1827. Ophiognathus ampullaceus, S^ancocw!, Phil. Trans. E. Soc, 1827, p. 52,*

pi. 7 ; f. unnumb. (entire fish) ; f. 1 (head with month closed) ; f. 2 (head

with mouth open) ; f 3 (head below).

1829. Saccopharynx [ampullaceus?], Cuvier, Regne Animal, 2 ed., t. 3, p. 355,

(ed. de luxe, t. 4, p. 321).

1845. Saccopharynx Harwoodi, Stejjhens (?), Encyclopi^dia Metropolitana,

V. 24, p. 250; v. 7, p. 388; Pisces, pL 9, f. med. (lat. view entire fish,

copied from Harwood).

1862. Saccopharynx ampullaceus, Johnson, Ann. and Mag. Nat. Hist., (3,) v.

10, p. 277, 279.

1870. Saccopharynx flagellum,t Giinther, Cat. Fishes in Brit. Mus., v. 8, p. 22

(in part).

1879. Saccopharynx flagellum. Bean, Bull. U. S. Nat. Mus., No. 15, p. 133.

(in part; inserted on account of the identification with 0. ampuUaceus

which "was captured in the entrance of Davis Strait").

Saccopharynx flagellum also appears in Messrs. Goode and Bean's

"Eeport on tlie Fishes," collected in 1880 by the United States Coast

Survey steamer Blake, as the name of a fish obtained by that vessel.

The fish in question, "a single badly mutilated example, was secured"'

in north latitude 35o 44' 40" and west longitude 74° 40' 20", at a depth

of 898 fathoms. Suspecting, from a rough outline sketch Dr. Gill had
seen, that it might be a Gastrostomus, we requested Mr. S. A. Garman
to examine the specimen now in the Museum of Comparative Zoology
at Cambridge, and he has written that it is a specimen of the species

described as Gastrostomus Bairdii (Gill & Eyder, Proc. U. S. Nat. Mus.,

V. 6, p. 262). Dr. Bean also had previously thought that the specimen,

might be a Gastrostomus, and informs us that the identification witll

Saccopharynx was provisional.

* The reference to " Ophiognathus, Harwood, Phil. Trans. 1827, p. 277," given by
Dr. Giinther and quoted by Jordan and Gilbert, is erroneous

; as will also be noticed
no plate is referred to by Dr. Giinther.

t The reference to "Saccopharynx flagellum, Mitchill, I. c," i. e., "Ann. Lye. Ncm
York, i, 1824, p. 82," is entirely erroneous. As has been before stated, no such name
as "Saccopharynx flagellum" is to be found in Mitchill's memoir, and the name
Saceojyhanjnx is only recorded at p. 86.

Proc. Nat. Mus. 84 5




