
IS^OTES ON LARVAL CESTODE PARASITES OF FISHES.

By Edwin Linton, Pli. 1).

Professor of BioJfHiji, Washhif/ton and Jcp'trnon ('olleffe.

The material upon which these notes are a partial report beloiig'S

to two distinct collections:

First. A collection made by myself at Woods Holl, Massachusetts.

Second. A collection belonging to the United States National
Museum.
Both of these collections are large, aggregating about 600 bottles

and vials. By far the larger part of the collections are entozoa of hsh.

A report on material representing such a wide range of species, some
of the species re[)resented by veiy feAV or by but one specimen, can not

be other than unsatisfactory. It is hoped, however, that the notes

here given may prove to be of some assistance to future investigators

in the work of identification.

It should be remarked that the finding of a- larval cestode parasite

encysted in the tissues of a fish is not always proof that the fish is a

true intermediate host. This goes without saying when the host of the

encysted parasite is a large shark. Beneden invented the term
xenosite—i. e., stranger—for this condition of parasitism.
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List ofparasites and hosts—Contiiiued.

No.

Rhynchobothrittm larv«?—Continued.
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(15)
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Rhi/nchobothriuiii heterospine, Linton

9 Ji'Injiicliobothrinm i»/iy)((r(.vjr/in<', Linton.

10 Jihiinrlwliotliruim ijiecioKuiii, iie\vs])fcii-8

Host. Plate. Fijliire.
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!
VI.
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VI.
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ERRATA.

Ill the paper "Notes on Larval Cestode Parasites of Fisbes" tlie

reader will please read for Plate J, Plate LXI; for Plate II, Plate

LXII, aiid so ou uutil Plate VIII, which should read Plate LXVIII.
Editor.
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in the spleeu of its Lost appears to be a Ligula. Its length, in life,

was 100 mm., the breadth of the anterior fourth about mm,, that of

the posterior three-fourtlis about 2 mm. When placed in sea water,

constrictions formed at intervals tliroughout the length, and the ante-

rior end, which before was refuse, became conical.

The alcoholic specimen is quite irregularly contracted, but at the

anterior end it is smooth, regtilar, witli conical apex. Transverse striiB

begin about 2 mm. from the anterior tip. Transverse sections show
the muscular layers of the body wall and the central parenchyma with

the beginnings of the reproductive organs.

2. Cysts from Bonito.

(Plate I, tigs. 2, 3.)

Small cysts from peritoneum of the bonito {Sarda sarda) Woods IToll,

Massachusetts, August 5, 1889 (No. 1785, F.S.X.M.).

Dimensions of alcoholic specimens : Length of cyst, 2.5 mm. ; breadth,

1.25 ; length of embryo, 2.25 ; diameter of embryo, 0.34 to 0.43
;
princii)al

diameters of one of the oval bodies at larger end. 0.044 and 0.018—of

another, 0.035 and 0.022.

The cysts look like Dihotlirium cysts. The larva^ are worm-like in

shape, with a thin body wall in which are both longitudinal and circu-

lar fibers. Oval and spheroidal bodies which do not yield carbon diox-

ide with acetic acid fill the interior of the body at the larger end and
extend to near the middle of the body. These bodies give to that part

of the body in which they lie a dark amber color. Elsewhei-e the body
of the alcoholic specimen is light yellow.

Forms similar to these noticed among sj^ecimens from i)eritoneum of

file-fish {Abitera sclKjepiii) Woods Holl, Massachusetts, Angust 5, 1889.

3. Larval ECHENEIBOTHRIA.

(Pl:ite 1. ligs. 4-1."-).)

Eclieiieiholliriii. I.ixTox, W S. Fisli ( 'oiii. Kept., 1886, pp. 4."'>o, 454, pi. vi, i\gs. 6, 7.

1. During the months of July and August, 1889, at the Fish Commis-
sion Laboratory, Woods Holl, Massachusetts, I examined, in all, seventy-

three specimens of squeteague {Cynoscion regali.s) and in all instances

found the cystic dnct infested with, as a rule, enormous numbers of

larvie.

These forms have already been noticed and figured, and since 1

have made no special study of their structure, I simply add here a few

extracts from notes made at the time of collecting.

In some specimens two small red granular patches were observed on

neck, back of head. Length, when extended, as much as 7.5 ram., con-

tracting to 1.5 mm. In one lot the length when extended was from 5 to

G mm., the breadth varying from 0.18 to 0.30 with the amount of

expansion.

A small specimen in this lot with costate bothria had no red patches
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on the neck. Its diuieusious, living, were : Length, 0.45 mm. ; breadth,

0.08: length of bothria, 0.1; breadth of head, 0.12.

In addition to those found infesting the cystic duct, others were found

in the intestine of some of the lish examined. Of these there were two,

types, as in those of the cystic duct.

First type with a costa on each bothriuni, the bothria long elliptical,'

body slender, ])roboscis (rayzorhynchus) very extensible, cylindrical,

with small round shallow mouth. Second tyjie larger, stouter, with two

distinct red blotches back of the bothria, no costae on bothria, or with

only a faint indication of a costa on the anterior part, proboscis (myzo-

rhynchus) round elliptical, extensible campanulate, often maintained in

a comparatively rigid position with flaring bell-shape<l or vase-shaped

border widely ojien at the ai)ex. When at rest, the body is invaginated

and often contracts until it is oval or sometimes almost circular in out-

line. When this is the case, transverse wrinkles are apt to form on the

posterior part of the body.

The specimens in the intestines were much snuiller, as a rule, than

those in the cystic duct.

They were iound in myriads (Xo. 4780, U.S.N.M.) in a squeteague

examined on August 18, 188G, in the chyle and adhering to the mucous
membrane of the intestine. When extended until the body was quite

filiform, they were as much as 2.1 mm. in length; when contracted and

the h^d involuted, they became as short as 0,35 nun. and nearly cir-

cular in outline. Posterior edges of bothria free.

^Measurements of three specimens Avere made with the following-

results, given in millimeters: First specimen, length, 0.45, breadth,

0.28; second specimen, length, 0.84, breadth, 0.17; third specimen,

length, 1.05, breadth, 0.12. When these specimens are compared with

respect to their superficial areas, it will be seen that they may be rep

resented by the numbers 12(5, 142, and 1-0 respectively. Indeed dimen-

sions corresponding to those of the first and third specimens might

have been obtained without difticulty from a single living and actively

contracting specimen.

Length of bothria about 0.14 mm.; breadth, 0.07 to 0.1.

Body with many highly retractile oval masses.

The primary host, or hosts, of these larva' will doubtless be found

among the various species of crabs which inhabit the feeding grounds

of the scjueteague and flounder. Forms resembling them have been

figured by Beneden from Carcinus and rayitnis (Les Vers Cestoides,

Plate I, figures 10-14), as well as from various species of fish. Wag-
ener (Entwickelung der Cestoden, Plate 0, fig. 10 etc.) also figures

forms which bear a general resemblance. The latter, however, are all

from piscine hosts.

2. Larvae from intestine of sand-dab {Liman<h< /(rnajinea) (No. 4814,

U.S.X.:^L), Woods IIoll, Massachusetts, September 6, 1887.

Alcoholic specimens 2 to 2.5 mm. in length. These agree closely with

some of Beneden's figures of scoleces from Ixlionihus {Cestodes, Plate I).
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3. In a vial coutaiuing a cyst of a Bhynchohothria imiis from the peri-

toueuui of the scup {Stenotomiis rhri/sops), Woods Holl, Massachusetts,

July 23, 1887.

I find specimens of hxvval Tetrabothria identical with those from

cystic duct of Cynoscioii regalis. Length, 0.7 inm.; breadth, 0.3. mm.

My note made at the time of collecting is: "Xo. 105, July 1*3, 1887.

Examined about a dozen specimens of Stenotomus chri/so^js found only a

few cysts and embryo Cestodes." The latter may refer to the specimens

here described.

4. 1 have found a narasite, which agrees exactly witli those from the

cystic duct of the Squeteague, in tlie common flounder [FaraUdithys

(lentatus), at Woods Holl, Massachusetts, on three different occasions,

namely, August, 1884, July 1(5 and 23, 1887 (Xo. 4788 U.S.N.IM.).

Among the flounders examined July 10, 1887, was one whose cystic

duct was infested with these parasites in the same manner as tliat of

the Squcteague.

One specimen in this lot was noticed in which therewas what appeared

to be the beginning of a bifurcation of the tail (fig. 15a).

When specimens were placed in fresh water, many of them swelled

up at the anterior end, becoming club-shaped or even decanter-shaped

(fig. 14). In these the epidermis soon loosened and separated from the

body, or rose into wrinkles.

5. Larvie identical with those from the intestine of the squeteague

were found on three occasions in the intestine of the goose-fish {Lophius

piseatorius), at Woods Holl, Massachusetts, July 7, 1885, August

and August 30, 1887, in enormous numbers (No. 4780, U.S.N.M.).

In the first and second lots the living specimens varied from 1 to 2

mm. in length. When placed in alcohol, they become conical in shape,

larger end anterior, from 0.4 to 0.5 mm. in length. Head of living

specimen usually about 0.24 mm. in breadth, and was capable of intro-

version ; bothria and myzorhynchus as in specimens from squeteague.

Two red spots on neck.

The specimens in the third lot varied in length from 0.8 mm. to 4.5 mm.

Bothria four, oval, with apparently two transverse cost:e dividing

the bothria into three loculi. Two red spots in neck, only seen wiien

worm is viewed on its flat surface; in lateral, i. e., marginal, view only

one spot is seen.

There is, as in specimens from squeteague, a protrusible papillary

eminence (myzorhynchus) with an os in the apex leading into a glob-

ular proboscis, as in Echeneihotlirium vaHahile. No true segments

appeared on any, although on tlie large specimens one or more trans-

verse lines divided the body into irregular pseudosegments.

In a specimen which was placed in fresh water the bothria contracted

and were directed forward, and the head assumed a globular shape.

The four bothria with the central os then gave to the head a strong

resemblance to the head of Tmnia.
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These larv.T appear to belong to the genus Echeneihothrinm.

Although found in su(;h great jiuuibera and so often, especially in the

Squeteague, I am not disj^sed to think that any of the fish in which I

have found these interesting forms is either the true intermediate or

the ]>r()per final host of the si)ecies.

It is likely that difiereiit s])ecies ;ire rei)reseuted among these larvne.

4. PHYLLOBOTHRIUM LOLIGINIS.

(Plate II, ligs. 1-y.)

Taenia loliginis, Leii>y, I'roc. Acad. Nat. Sci. Phila., ]<S87, ]>. 21.

Ti'trabothrium or I'Iiylli>hiit}n-iiim lolifi'mis, Jazidy. I'roc. Acad. Nat. Sci. Phila., 18!tO,

p. 418.

From stomach of s(j[uid [Ommasirephi's illecchrosus). Collected at

Woods Holl, Massachusetts. The squids were taken at Provincetown,

Massachusetts (No. 4S01, IT.S.N.]M.).

The living specimens attained a length of over 20 mm.; head and
neck a delicate i^iuk or fiesh color and subtransparent; body ivory

white, less transparent than head and neck, and with denser retractile

granules. Bothria four, very variable, Avith crum])led or folded l)order,

each with an auxiliary acetabulum, a terminal papillary eminence

(myzorhynchus), with fine radiating fibers. Dimensicms of one of the

larger specimens in millimeters, somewhat compressed: Length, 18;

breadth of head, 5; breadth of neck, 3..").

The bothria are very extensible, sometimes elongated, at other times

contracted, again spread out into a large flat disk and applied to the

bottom of the dish and used in locomotion (fig. 3). The lateral ves-

sels show i)lainly through the transparent walls of the head and neck

and can be traced to the posterior end of the body. The body becomes
wider than the neck, is flat, and tapers to a point behind.

The alcoholic specimens are corrugated and puckered.

Dimensions of one of the larger alcoholic specimens : Length, 14 mm.

;

diameter of head, l.a; breadth of neck, 0.7; greatest breadth of body,

1.1'.

The smallest specimens in the lor are only l.'J:~* mm. in length.

5. THYSANOCEPHALUM sp. (Larva).

(Plate II, figs. 10-11.)

One small si)ecimeu, 1 mm. in length, from the stomach of the squid

{Om)H((sfrq)hes illecchrosus). Collected, August 28, 1886, at Woods
Holl, IMassachusetts. The squids were caught at Provincetown, Massa-

chusetts (No. 4815, U.S.N.M.).

The specimen is the young of my genus T/n/sanocephahim, and i)re-

sumably of the species T. crisjnou.^

Only the scolex present.

'U.S. Fish Com. Kept., 188«, pp. 513-551), pis. lxi-lxvii.
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6. RHYNCHOBOTHRIUM BULBIFER, Linton. (Larva.)

JVu/nchobothrmm bulhifer, LiNTOX, U. S. Fish Com. Kept., im], pp. 4S(!-18S, pi. x,

'

%s. 17, IS ; 1887, pp, 825-829, pi. xi, figs. 1 and 2.

I liave met ou a few occasions larval WiynchohothrUi^ some of which

have been sufficiently developed to refer without doubt to this species

(:N^o. 5457, IT.S.K.M.), using tlie hooks as the principal criterion; others

have been referred with some doubt to this species.

The specimens were all collected at Woods Holl, Massachusetts, one

lot from the filetish {Alufera sclioepni). August 12, 1S85. The other lots

are from the bluetish {Pomatomus saltatrix), one collected in August,

1884, another in July, 1887, three iu July, 1889, and two in August, 1889.

One specimen from a bluetish agreed in the size and arrangement of

the hooks, and in character and dimensions of bothria, neck, and con-

tractile bulbs, with L\ bulhifer . Others from same host, very small, too

rudimentary for satisfactory identification, are probably the young of

this species, while others are more probably young of R. speciosum.

The specimens from the filefish do not agree so well in size of con-

tractile bulbs, being shorter, and other dimensions shorter—i, e., head

and neck, 1.0 mm. in length, agree in the character of the hooks and

appear to be the young of this species.

7. RHYNCHOBOTHRIUM LARVAE.

(Plates II, iigs. 12-16; III, tigs. 17-3.5; IV, figs. 1-2.)

I have found, on many occasions and in a great variety of hosts,

encysted Rln/nchohothria, which I have been unable to identify or can

determine only doubtfully. I here record such notes as I have made,

endeavoring to so group tlie dift'erent kinds as to make the notes of

some value to others for purposes of identification.

I include here larval Rhynvhohothrln, from a number of hosts, which

have much in common, and probably belong to the same or to closely

'related species,

1. Notes of two rinds of RhyuchohothrUnn larva- in sea bass {Goitro-

pristes strlatus) have been made. Measurements on a specimen collected

at Woods Holl, Massachusetts, August, 1884 : Length, 1.03 mm. ;
length

of bothrium, 0.18 ; length of contractile bulbs, 0.6 ; breadth of head, 0.23

;

diameter of neck, 0.21; length of longest hooks, 0.026. The specimen

was encysted in the serous coat of the intestine of its host. The pro-

boscides were retracted ami the hooks of various styles, but their

arrangement could not be made out. They bear some resemblance to

those of R. longispine, Linton.

Another from the same host and locality, collected August 6, 1886,

evidently the same, has hocJvS which agree in length with the other,

but rather sparsely distributed. The proboscides were estimated to be
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0.8 mm. iu lengtli, and were 0.04 in diameter (Plate II, fig. 12). (Xo.

4700, U.S.N.M.)

2. Cysts from the crevalle {Caraax chri/,s(),s). The embryos contained

in these cysts are small, bnt the proboscides are relatively long. Some
of the dimensions are: Length of i)roboscis, approximate, 1.5 mm.;

diameter, exclnsive of hooks, 0.02; length of contractile bulbs, 0.38
j

diameter, 0.00; length of longest hooks observed, 0.015 ^Plate II. figs.

i;?-15). (Xo. 4700, U.S.N.M.)

The contractile bulbs M^ere slightly sinuous. The hooks bear some

resemblance to those of 7v. hctcrosphic, Linton.

3. Cysts collected at Woods Holl, Massachusetts, August 2G,

1S85, July 23, and September 1, 1886, and August 20, 1880, from the

peritoneum of the common Eel (Atujuilhi i-Jirysi/pa] (Plate 11, fig. 10).

(Xo. 4704, r.S.X.M.)

The proboscides were retracted and the arrangement of hooks was

difficult to make out, but they appear to be identical with those of the

specimens from Caranx, mentioned above. The longest hooks were

about 0.011 mm. in length.

Dimensions of a living specimen somewhat compressed (Plate HI, hg.

1): Length of embryo, 5 mm.; lengthof bothrium, 0.7; breadth of both-

rium,0.G3; diameter of neck, narrowest part, 0.35; length of proboscis,

estimated on retracted organ, 1.4; length of contractile bulbs, 0.42;

diameter of contractile bulbs, (M>7 (Xo. 4774, U.S.N.M.).

3a. Figure 1, Plate IV, is a sketch of a cyst from the stomach wall of

Cyno.sclon rnjaJis, Woods IIoll, Massachusetts, September, 1884.

The sketch repi-esents the cyst compressed so as to show the blasto-

cyst and embryo. This appears to be identical with the specimens from

Caranx and Autjnma. (No. 4820, U.S.X.M.)

4. Cysts from nnicous mend)rane of the tomcod [Mk-rixiadus toincod),

Woods Holl, ^Massachusetts, July 23, 1880. These agree very closely

with the specimen described above, especially with those from Anguilla

chrysyiMi. The cysts were elongate-pyriforni, with the embryo coiled up

in the larger end (Plate III, fig. 2). The elongated neck-like part of the

cyst was dull yellowish ; the embryo ivory white surrounded by the trans-,

lucent white blastocyst. The latter when removed was also pyriform-

elongate, or rather gourd-shaped, with the embryo in the larger eud

(No. 4832, U.S.N.M.).

5. Cysts from the cero [It^combcronioriis r<'(/<(li.s). Woods Holl, Massa-

chusetts, July ,'iO, 1880, peritoneum, associated with larva- of tetra-

rhynchus (Cat. No. 5475, T.S.N.M.). 1 )etails of hooks could not be made
out; general habit of larva- like tliose described above. Length of

cysts, 2.8 mm.
0. Larger cysts from same host, same locality, August 13, 28, 1880,

l)eritoneum. In first lot the proboscides were retracted, approximately,

3 mm. in length; length of longest hooks observed was 0.02. Second

lot, cyst oblong, 3.5 mm. long and 1.25 broad ; end)ryo about 5 in length;
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bothria 0.56 long and 0.45 broad; longest spines nearly 0,03 in length.

Bothria converging in front, strongly divergent beliind.

G«. Small cysts between subinucons and muscnlar coats of stomach

of the bonito [Sarda sarda) (Cat. :N^o. 5458, TJ.S.KM.), Woods Holl,

Massachusetts, August 28, 1880. Length of embryo 0.38. of bothria

0.23, and of largest hooks 0.01 mm.
Alcoholic specimens with yellowish blastocysts, the embryo a deeper

yellow; parenchyma of blastocyst coarsely granular.

7. Cysts from peritoneum of the sea robin {Prio)iofiis evolans). Woods
Holl, Massachusetts, July 21, 1887. The cysts are, in alcohol, small

oval: Length, 1.0 mm.; breadth, 0.75; length of embryo, about 1 mm.
Proboscides of embryos retracted and arrangement of hooks not

evident, but bears some resemblance to L'. lonf/ispiue. Length of

longest hooks about 0.02 mm. (Plate III, ligs. 3, 4, 5). (Xo. 4757,

U.S.y.M.)

II.

The larvic enumerated in this section belong to the same or to closely

related species.

8. Cysts from ijeritoneum of the whiting [MenUcirrus saxatilis),

belonging to the United States National Museum Collection ; but all

collected at Woods Holl, Massachusetts, by Vinal X. Edwards (Plate

III, fig. 0). (Xo. 4754, U.S.X.M.)

These were collected as follows: Nov. 10, 188G; Nov. 12, 188(1; and

Nov. IG, 188G.

The blastocysts, in alcoholic specimens, are nearly all dark brown,

especially toward jjosterior end; the anterior end, which contains the

coiledup embryo, is lighter colored. Length of blastocysts, in most

cases, 4 to 5 mm. ; a few are longer and several shorter. Length of

embryo 4 mm., neck tubular, bothria two, broadly elliptical, distinctly

emarginate and somewhat bilocular, widely divergent posteriorly.

Other dimensions: Length of contractile bulbs, 1.5 mm.; diameter of

same, 0.25; length of bothrium, 0.8; diameter of neck, 0.G8; proboscis

probably nearly three times the length of the bothria, with spiral

sheaths; hooks of various sizes—longest 0.06, shortest about 0.005.

Calcareous bodies numerous and large, as much as 0.05 in length and

0.025 in breadth, with concentric structure, showing rather smaller in

neck and head than behind contractile bulbs.

Tlie proboscides were retracted, and it was not possible to make out

the arrangement of the hooks. Two or four rows of large hooks tlanked

by slender hooks, with minute hooks on opposite side, appear to be the

plan. It will be seen that this form bears a close resemblance to F.

imparispine, but large hooks not so strongly curved as in that species.

9. Cysts from peritoneum of Fltycis tenuis (No. 4607, U.S.N.M.).

Collected by United States Fish Commission, 1883, station 1157.

One specimen, when removed from the small white cyst, was found

to agree in all essential particulars with the specimen from MenUcirrus.
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10. Cysts from peritoneum of Phycis chuss. Woods Holl, Massachu-

setts, August 2!), 18S7 (Xo. 47(>2, U.S.X.M.).

Blastocyst with ver^^ coarse retractile bodies iii the pareuchyiua.

Dimensions of alcoholic specimens: Length of head and neck, about

2 mm.; length of bothrium, 0.37; breadth, 0.32; diameter of neck,

0.24; lengtli of contractile bulbs, 0.47; length of largest broad hooks,

0.044; lengtli of long slender hooks, 0.035.

11. Cysts from .Uacnini.s hairdii (Xo. 4773. U.S.X.M.). Collected by

United States Fish Commission, station 894.

Dimensions: Length of blastocyst, 18 mm.; diameter of anterior

end, 3; of posterior end, 2; length of embryo, 3,7; diameter of neck,

0.7; length of bothria, 0.7."»; length of longest hooks, at base of probos-

cis, about O.O.J ; length of contractile bulbs, 1.7; longest diameters of

calcareous bodies observed, 0.03 (Plate III, tigs. 7, 8).

The proboscides are about three times as long as the bothria, sheaths

spiral. The arrangement of hooks could not be nuule out. Hooks of

various sizes. Xot shaped like those of A', imparispine.

III.

The species in this section are distinct for each host.

12. Two lots of cysts from the scup {Stenotomns chrysops) were col-

lected at Woods IIoll, Massachusetts, August, 1884, and July 23, 1887.

On the latter date about a dozen fish were examined and only a few

cysts found.

In the first lot the cysts arc smaller than they are in the second, but

they are evidently the same species.

Dimensions: Length of cyst, 1.1 mm.; breadth of cyst, 0.8; length

of embryo, 0.84; breadth, 0.78. Proboscides retracted. Hooks of two
kinds (Plate III, fig. 9). Length of longest, slender hooks, 0.023 mm.,

(Xos. 4775, 47(J5, U.S.X.M.).

Along with the cyst in the first lot were several slender cysts, with

slender blastocyst, whose identity I was unable to determine. One of

these measured G.5 mm. in length, and from 0,18 to 0.4G in diameter.

Xo traces of embryo could be found. Xunierous calcareous bodies

were present in the interior, some of them showing a concentric struc-

ture, others yellowish opaque without distinct structure, average size

about 0.05 mm.
An embryo taken from a cyst in the second lot yielded the following

measurements, alcoholic specimen: Length of bothrium, 0.7G mm.;
breadth of bothrium, 0.4; breadth of head, 1.05; diameter of proboscis

at base, including hooks, 0.00; diameter of proboscis in front of tumid
base, 0.05; length of shortest hooks, 0.005; length of longest hooks,

0.024.

The bothria have a deej) central depression and thick edges, are

widely divergent at base so as to ai)i)ear almost terminal. The approxi-

mate length of a proboscis was 2 mm.
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During life these embryos, when liberated from tbe blastocyst, showed
the structure with unusual clearness. The muscular retractor of the

proboscis was demonstrated (Plate III, fig. 12) and traced to its inser-

tion near the base of the contractile bulbs, and seen to be distinctly

fibrous (Plate III, fig. 13). Circular muscles seen in walls of contractile

bulbs and also in walls of proboscides. An irregular granular mass near

apex of head was probably tlie nerve ganglion. Two i^rincipal branches

led back from it, but could be traced for only a short distance.

The surface of the bothria was densely covered with minute bristles.

A granular ribbon with irregular outlines was seen through the

transparent walls of the extended proboscides (Plate III, fig. 32 (j) in

the living specimen.

13. This singular specimen (Plate III, figs. 14, lo, 10) Avas found in a

bottle containing siJecimens of it*, lonr/icorne, from the spiral intestine

of the sand shark {Carcliarias Uttoralis), Woods Holl, Massachusetts,

August 12, 1887. No notes were made on the living specimen (No. 4703,

U.S.N.M.). Dimensions of alcoholic specimen: Length, 4 mm.; breadth

of head, 0.37; diameter of neck, 0.28; length of contractile bulbs, 0.04;

length of head and neck to base of bulbs, 0.94; length of largest hooks,

near base of proboscis, 0.04 ; length of small hooks, toward apex of pro-

boscis, 0.000. The body is vase-shaped and intimately attached to the

neck. Four elongated racemose clusters of oval or i)yriform bodies

extend from about the front end of the contractile bulbs nearly to

the posterior end of the body. The proboscides were retracted, and

the character of the hooks could not be made out satisfactorily. The
proboscis appears to be swollen at the base. Several large stout hooks,

and some straightish ones, at the base of the proboscis ; beyond the base

the hooks are much smaller.

14. Figs. 17, 18, 19, Plate III, are sketches of a larval Bhi/nchohothrium

from a cyst on the liver of the bluefish {Pomatomus saltatrix), collected

at Woods Holl, Massachusetts, September, 1884.

This specimen (Xo. 4771, U.S.N.M.) was associated with specimen

of B. speciosum, but was much smaller than specimens of that species

of corresponding degree of development. The length of the entire

specimen (fig. 17) was about 11 mm.; the breadth of a bothrium, 0.5<>.

IV.

In this section are included notices of the occurrence of encysted

Rhynehobothria whose specific identity could not be determined even

approximately, usually on account either of the immature condition of

the embryo, or because of the degeneration of the tissues of the blas-

tocyst itself.

15. Cyst from peritoneum of common flounder {Paralichthys denlatus),

Woods Holl, Massachusetts, August, 1884.

These contained small scoleces of Bhynchobothrium; proboscides

retracted, hooks of three or more kinds, their arrangement not clearly

made out, but their shape and size point to E. bulbifer.
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16. Small cysts and free embryos found on several occasions as fol-

lows, all at Woods lloll, Massacbusetts, in tliefilefish {Alntera schoepfii),

August, 1884, twice; July 31 and Augustl2, ISSo; July 13 and August

13, 1887 ; August 5, 1889 (No. 4869, U.S.N.M.). These specimens occur

in enormous numbers, appearing as small white specks lying under the

serous coat of the stomach and intestine.

They are of various sizes; one measured 1.3 mm. in length and ().'- in

breadth. There are doubtless different species represented among these

larva*.

17. Cysts from walls of stomach and intestine of the sand shark
(
Car-

charias littoyalis), Woods IIoU, Massachusetts, August 2, 1886. These

cysts are small, less than 1 mm. in length, containing blastocyst with

embryo, too small and young for successful identification, evidently a

xenosite (l>eneden).

18. (No. 4836, U.S.X.M.) A single blastocyst (Plate IV, fig. 2) from

stomach of dogfish {Miistfhi.s caxis), evidently introduced with the food;

stomach with nearly' digested fish and crabs. Collected August 1, 1SS9,

Woods Holl, Massachusetts.

The blastocj'st was living and active, but embryo not liberated.

Length, 14 mm.; diameter, 0,8, of nearly uniform si;^e throughout,

slightly swollen at anterior end, which contained a small embryo about

0,048 in diameter at extreme anterior tip. Too rudimentarj' to identify,

but from appearance of blastocy^st it is probably a Khi/nchohothrhim.

19. Blastocyst from wall of stomach of sculpiu (Cottus, sp,) (No.

5497, U,S.X,M.), Woods lloll, 31assachusetts, November 11, 1897, Col-

lected by Yinal N.Edwards. Length, 20 mm,; diameter, 1.5; color,

yellow. The specimen is filled with crumbling parenchyma, is easily

broken, and there is no trace of an embryo,

20. Cysts from sculpin {Coitus, sp.) (No, 5498, U,S.]S".M.), Woods
Holl, INIassachusetts, November 6, 1886, Collected by Mr. Vinal N.

Edwards, The bottle contains pieces of muscular tissue with a few

small fusiform cysts which have degenerated into a waxy and partly

calcareous substance, and therefore possess no characters by which

they can be classified. It is jiossible that they may not be Rhymho-
hoihrium cysts at all, but sporocysts.

21. Cyst from spleen of squeteague {Cynoscion regalis) (No, 5499,

U,S,N.M.) Woods Holl, IMassachusetts, July 27, 1887,

This cyst was globular in sha])e and measured 15 mm, in diameter

while living, and 12,5 as an alcoholic specimen. It was not opened
until it had been in alcohol for sometime, when it was found to contain

coagulated i)arenchyma. but no trace of an embryo could be made out,

22. Cysts from peritoneum of tlounder {Pitralivhtliys ohIon[/ns) (No,

5500, TJ.S,N.M,), Woods Holl, Massachusetts, August 29, 1887. Cysts
contained larval Rhynchoholhria; proboscides retracted, hooks of vari-

ous sizes and shai)es. Bears some resemblance to R. imparisjiine, but
scolex much sn)aller.
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8. RHYNCHOBOTHRIUM HETEROSPINE, Linton.

(Plate IV, tigs. 3-8.)

Rhynchohothriuin Interospina, IjINTON, Fish Com. Rept., 1887, p2>. 83!>-84(), pi.

XII, figs. 3-.5 (not 6).

Some cysts from the peritoneum of tbe common eel [AnguUla rostrata),

collected at Woods Holl, Massachusetts, September 2, 1885, contain

embryos which agree in the character of the hooks, the best criterion

for determining- species in these soft-bodied worms, with R. hcierospiyie.

Two specimens in alcohol:

MeasHrcmenIs of lihynchobothriam heterospine.

Length
Breadth of head
Diameter of neck
Lengtli of bothriTim
Length of contractile bulbs
Length of proboscis, approximate
Lengtli of longest hooks

No. 1.
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which, being so remarkable, it hardly seems probable that two dis-

tinct species could agree so closely in this particular as I find these

specimens to do.

1. lihyiicliohothrinm rollicted nt Woods HoU.

No.
XJ.S.N.M.
nuuilier.

54G1
4743
5460
5463

Bate. Host.

Aug. ,1884

4772 ' July 31, 1885
4832 i Julv 23, 188G

Aug. 6, 1886
Aug. 19, 1886
Aug. 10, 1887

do
Aug. 30, 1887
July 30, 1889
Oct. 7, 1886

Common Flounder (Paralichthys dentatvs), serous coat of intes-
tine.

Goosetish {Lophius pixcatorUis), mesentery.
Tomcod {Miruiiadus <ojn corf), serous coat of intestine.
Goo.se tisli, mesentery.
Mackerel ( Scviiibrr scombnts), serous coat of viscera.
Siinil Flounder ( lioOnts maculatun), mesentery, etc.

'I'iiutog ( iaiitdiia onitis), serous coat of viscera.
(jooselisl), mesentery, etc.

Sea Jiass {Centrupri.stes striatus),sn'To\\» coat of viscera.
Cod {Oadtis callarig), collected by S. E. Meek, Block Island.

2. Rhyncliohotliyiitin lolleitcil hi/ I inul \. Edwards.

So.
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small opaque mass near the surface of tlie blastocyst. lu the walls of

the latter were two siuuons vessels which started from the Aicinity

of the embryo and ran in o})posite directions around the periphery of

the blastocyst. ISo. 6 from Bothns macidatus. In this the longest

hooks, however, are 0.04 mm. in length. Other dimensions of an
embryo (alcoholic) are: Length, G mm. ; breadth of head, 0.94: ; length

to base of contractile bulbs, 4; diameter of neck, 0.47; length of bulbs,

1; diameter of proboscis, exclusive of hooks, 0.08. Xo. 7 from the

tautog. The arrangement and character of the hooks in this also

agree exactly with that of the foregoing; the length of the large stout

hooks is 0.05 mm. Otber dimensions practically the same as in Xo. G.

No. 5 from the mackerel. The cysts in this lot are of great diversity

of shape. Two embryos were examined, and although the [troboscides

were retracted the characteristic irregular hooks of R. impurisphie

could be seen. The length of the longest hooks seen was 0.04 mm. in

one and O.Oof), near base of proboscis, in the other. Xo. 9 from sea

bass. Cj'sts pyriform, blastocysts with embryo situated at one end;

proboscides retracted, but hooks correspontl with R. imparispine.

^os. 10, 10, 17, and 18 from the cod and Kos. 12 and 13 from the

haddock. The cysts are pyriform and in many instances pediceled;

in No. 10 there was a cluster of pyriform cysts. When embryos were
liberated, the arrangement and character of the hooks proved to

be identical with those figured from other hosts and referred to R.

imparispine.

10. RHYNCHOBOTHRIUM SPECIOSUM, new species.

(Plates TV, rigs. 13-14; V, ri<;8. 1-7.)

Rhynchohoihrium, sp.. Lintox, Amer. Nat., XXI, p. 195, Feb. 1887, pi. X, rigs. 1-6.

I venture to give a new specific name to a Rhyncliohothrimn which I

hav'e found very commonly infesting the bluefish and not infrequently

in a variety of other fish. Although only the larval form is known to

me at present, the characters of the bothria, and j)articularly of the

proboscides, are so well defined that one can hardly fail to identify it

when specimens in good condition and suflhciently developed are met.

Following is a list of the finds of this parasite which I have recorded

in my notes. All except ISTos. 9, 10, and 11 were collected at Woods
Holl, Massachusetts. Where not otherwise stated, it will be under-

stood that the specimens were found on the serous covering of the

viscera or mesentery.

Proc. ]Sr. M. vol. xix 51
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List of specimens.

No.

1
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embryo appears to be held in place by a limiting membrane, which
lines the blastocyst and surronnds the embryo. When considerable

pressnre is applied, the embryo is forced throngh the walls of the larger

end of the blastocyst, with which it no longer retains vital connection.

The irritability and contractility of the blastocyst continue for

several hours after the embryo has been removed. The embryo when
removed from the blastocyst was quite active, its length about 24 mm.,
although capable of considerable variation both by contraction and
extension. The bothria are two in number, oblong-elliptical, widely

divergent behind, approaching but not uniting in front; emarginate on
posterior border and obscurely two lobed (alcoholic specimens show a
distinct longitudinal median ridge); edges free, thin, and mobile.

Length of bothria, measured while somewhat flattened under com-
pressor, 2.23 mm. ; breadth of head, 2.72. Proboscides, four, very long,

slender, cylindrical, and armed with recurved hooks of different sizes.

The proboscides, in this instance, were not entirely everted, but by
counting the series of hooks which were exposed, and allowing for the

part which was inverted, which conld be plainly seen through the

transparent walls of the proboscis, the result was about one hundred
series of hooks arranged in spirals. The spirals are nearly 0.0.5 mm.
apart, and the proboscides about 4.8 in length. There are about

fifteen longitudinal rows of hooks. These rows do not coincide exactly

with the axis, but make about one and a half turns around it from base

to apex. Their arrangement is shown in the accompanying sketch

(Plate Y, figs. 1-6).

The proboscis sheaths are long and spiral. A contractile ligament

was clearly defined in each and could be traced out into the proboscis,

where i-t appeared as a tubular band containing a fluid in which floated

a few granules. Toward the end this tubular ligament merged imper-

ceptibly in the proboscis, and the fluid interior with granules became
the exterior of the proboscis inverted, with, at first, small and scattered

rod-like hooks, and, toward the apex of the inverted proboscis, with

nornuil hooks attached to the inner i)arietes.

The front ends of the contractile bulbs lie about 10 mm. back of the

apex of the head; length 2.46, and breadth 0.24. The thick walls

are composed of diagonal muscular libers which interlace, making
angles of about 70 and 110 degrees with each other. These organs act

much as the bulb of a syringe. By their contraction the fluid contents

is forced into the proboscis sheaths and proboscides. The column of

fluid thus forced into the proboscides causes them to unroll like the

finger of a glove that has been turned in. The contractile ligament,

noticed above, extends the entire length of the proboscis sheath and
is attached to the inner parietes of the bulb. By its contraction the

proboscis is invaginated from the apex. When the embryo was first

liberated, the proboscides were entirely retracted; when, however,

pressure was applied, they unrolled. In this condition the proboscides
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of the living worm are very beautiful objects, being- quite transparent,

while the chitinous liooks have a brilliant vitreons luster. When fully

extended, the pioboscides throw themselves into graceful spiral curves.

When the pressure is released, if the worm is uninjured, they are apt

to be withdrawn.

The tul)ular neck, when Hattened under the compressor, presents the

following features: The center surrounding the proboscis sheaths is

filled with large irregular granular masses, closely packed together.

Outside of this inner core is a layer of longitudinal muscles, and out-

side of this again a layer of vascular tissue, in which the reticulated

vessels of the water vascular system can be plainly seen. Outside of

the vascular area, and forming the outer coat of the neck, is a layer of

dense tissue iu which transverse fibers could be distinguished.

The water vascular system consists of a network of vessels in the

borders of the bothria which connects with large sinuous vessels in the

center of the head, and, together with these, with the reticulated subcu-

ticular vessels of the neck. Back of the contractile bulbs the system is

represented mainly by two pairs of vessels which lie in two sinuous

curves near each lateral margin of the embryo. One of these vessels

was much larger than the other and ended in a bulbous enlargement.

Behind the contractile bulbs the body has the appearance of an

elongated sac, tilled with granular parenchyma, but with the retractile

bodies much smaller than those in the blastocyst. The i)osterior end

terminates in a papillary button-like process, which is retractile and

covered with a dense coat of minute, straight, hair-like bristles.

I add a few extracts from notes on some of the foregoing lots. The
general account already given was based on specimens from the blue-

fish.

No. 3. Dimensions of specimen, alcoholic, from scup: Length, 27

nim.; length of head and neck, 13; length of bothria, 2; breadth of

bothrium, 1.0; breadth of neck, 1.5; thickness of neck, 1; diameter at

contractile bulbs, 2.5; diameter behind contractile bulbs, 1.7; tapering

from behind contractile bulbs to posterior tij), which is 0.5 mm. in

diameter. The hooks agree exactly with those on larva from the blue-

fish.

No. 10. Cyst from liver of squeteague: Length 30, mm.; diameter of

first third of length, 3.5, tapering thence rather abruptly to ])Osterior

end, 1.5. Embryo coiled in larger end; length, estimated, 13.5. Hooks
agree exactly with type; length of longer ones, 0.53.

No. 0. Cyst from abdominal cavity of moonfish : Long pyriform,

length, 20 mm.; greatest diameter, 4.5; embryo coiled in anterior

fourth; lengthof embryo, 12; of head and neck, 4.<»; diameter of neck,

1.5; length of bothrium 1.5, and breadth of bothrium 1.25. Bothria

elliptical with posterior emargination and median longitudinal eleva-

tion; neck cylindrical with a few transverse wrinkles; hooks agree

with type—largest 0.(>5 mm. in length.
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ISTos. 11 and 13. From serous covering of viscera of remora. These
agree exactly with tyi)e. The cyst in ISTo. 11 was dark reddish brown,
translucent except at small end, wliich was almost black. Length, 36

mm. and greatest diameter 5; length of blastocyst 26, and greatest

diameter 1.5; very active and changeable. After lying overnight in

sea water, the blastocyst having become quiescent, the embryo was set

free. It was active and varied in length from 20 to 25 mm. Further

dimensions were: Length of liead and neck, 9 mm.; length of con-

tractile bulbs, 2.7; diameter of contractile bulbs, 0.32; length of pro-

boscides, approximate, 4.8; diameter of proboscides, 0.12.

Proboscides very long, slender, and graceful, having tendency to coil

up; larger hooks on inner side of coil, smaller on outer side; arrange-

ment of hooks typical.

Xo. L From common tiounder, on viscera, typical. Edges of bothria

often reflected and face of bothrium holloAved out. The posterior

emargination and median ridge are best seen in alcoholic specimens.

11. RHYNCHOBOTHRIUM ATTENUATUM, Rudolphi.

(Plate y, rtgs. 8-11.)

lihynchobothrium iiHeuKntum, Diesing, Syst. Helm., I. p. 568; Revis. <1. ceph. Ab.
Parana., p. 307.

No. 5459, U.S.ISr.M., parasites of swordtish {Xiphi((s (iJadius).

1. Off Marthas Vineyard, Massachusetts, July 25, 1887', luimerous

specimens from peritoneum (No. 4761, U.S.N.M.).

2. Three specimens collected by Professor W. Libbey, schooner

Grampus^ July 24, 1889.

3. Sixteen specimens. No. 4715, T^.S.N.M., September 21. Trawl line

TJ. S. Fish Commission from outside stomach and intestine of swordtish.

4. Twenty specimens, No. 4714, TT.S.N.M., from outside stomach of

swordtish.

These worms agree with Diesing's descriptions of this species, and
resemble Leuckart's^ iigure of his Bothriocephalus elaviffevj which is

placed by Diesing under T. attenuatus, Rudolphi, in his Systema Hel-

minthum, but transferred to the genus Rhynchobotlirium in the

Eevision, with the following description: "Head ovate-conical, with

conical lateral bothria, bilocular by a longitudinal septum. Probos-

cides straight, clavate. Neck very long, decreasing behind, sometimes

transversely rugose, joints of the body papilliform.''

These larva? are grnb-like in appearance, the proboscides short and
thick, the hook -bearing portion being but little longer than broad.

Hooks of different shapes, but differing gradually from one ])art of pro-

boscis to another—better shown in sketch than in a written description.

The proboscides are in pairs at the apex of the bothria; the latter are

on the sides of the head, which corresi)ond with the flat surfaces of the

neck.

1 Zool. Bruchst., I, pp. 51, 62, pi. ii, fig. 32.
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I append the followiug extracts from notes made on the above several

lots:

1. Leu«4tli of oue in lie.sh water, 04 iimi.; greatest breadth, near

head, 10; least breadth, 5; constantly altering its shape. Another, in

salt water, measured 103 mm., and another 130. Length of proboscis,

1.58; breadtli of proboscis, I.IG; length of hooks, 0,018; lengtli of con-

tractile bulb, 1.73; breadth, 0.88.

2. Specimens had been hardened in Perenyi's tiuid. Largest, length,

71* mm.
;
greatest breadth, 7. Another, length, 50

;
greatest l)readth, 8.

3. Of nearly uniform size, alcoholic specimens, length, 50 mm.;

breadth, 0.

Three specimens of 7'. hicolor were found in this lot with their heads

penetrating the bodies of /»'. uitenuatus.

4. The largest specimen in this lot (alcoholic) had the followiug

dimensions: Length, 62 mm.; breadth of head, 5.5; thickness of head,

1; greatest breadth, 9.

A large cyst was found in this lot, 37 mm. long, [^Q broad, and 12

thick, which contained a coiled larva, apparently the same as the free

larva', but it had undergone a kind of waxy degeneration to such a

degree as to obliterate specific characters. This cyst had a ])edicel

about 00 mm. in length.

A few other waxy cysts, smaller than the above, were included in

the lot.

12. OTOBOTHRIUM DIPSACUM, new species.

(Plate VI, fi^s. 1-5.)

I record under the above new specific name the following notes made
on a unique tetrarhynch enjbryo from a cyst in a bluefish [Fomatomus

saltatrix), (No. 4794, U.S.N.M.).

The cyst was oval, about 12 mm. in the longer and in the shorter

diameter, and consisted of an outer transparent coat, separable with

needle jioints into two layers, and an almost opaque, granular, dirty-

yellow coat, which appeared to be lined with a very delicate trans-

parent membrane. The blastocyst when liberated was found to be

pear shaped, translucent white, ])eautifully reticulated, 8.5 mm. long,

in diameter at the larger end, and tapering tlirougb an offset to a

blunt point. At the middle of the base there was a puckered appear-

ance, due, ai)i)arently. to radiating contractile fibers. The blastocyst

was constantly undergoing changes of form, which had the appearance
of being caused by spasmodic contraction of the semitiuid parenchyma
with which it was abundantly supplied. When the embryo was liber-

ated from the blasto(;yst, it had the followiug dimensions, slightly

distorted by compression

:
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Dimension of Octobothrium dipsacum.

Measiirt-uieiits.

Length
Length of bothrium
Length of contractile bulbs

Diameter of contractile bulbH

Length of proboscis (approximate) . . . .

.

Diameter of proboscis, exclusive of hooks

Diameter of proboscis, including hooks . .

.

Length of longest hooks

Living.
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Dimensions of alcoholic specimen.—Length of cyst, 0.47; diameter of

cyst, 0.27; length of bhistocyst, 0.3; diameter of bhistocyst, 0.12; lengtli

of contractile Imlbs, 0.080 ; diameter, 0.043; diameter of proboscis, about

0,02; hooks very small, about 0.0] in length.

Proboscides slender, lioolcs strongly recurved. Possibly young stage

of Tetrarhynchus robustum, Linton.

2. iMinute cysts from intestinal walls of hammerheaded shark
(
Sphijrna

zijijuena) (Xo. r)470, U.S.X.M.), Woods Iloll, Massachusetts, July 28,

188G. Length of blastocyst, 0.5C mm.; diameter at larger end, 0.45,

tapering to a blunt point at the smaller end. Embryo a small granular

mass, near larger end 0.0!) mm. in dianu'ter.

3. Small cysts from the cero {Scomberomorns regalis) (No. 5494,

U.S.X.M.), collected at Woods Holl, Massachusetts, August 12, 1886;

July 30, 1887; August and August 13, 1889.

Dimensions of (dcoholic specimen slightly compressed.—Length of cyst,

1 mm. ; breadth of cyst, 0.75 ; length of larva, 0.33 ; length of bothrium,

0.13; breadth of head, 0.17; length of contractile bulbs, 0.09; breadth,

0.00(5; hooks very minute, about 0.005 in length.

Possibly young stage of Tetrarhynchus teuiie, Linton (No. 4819,

U.S.N.M.).

4. Tetrarhynchus cha'todijfteri, from abdominal cavity of Chniodipte-

rusfaber,^orIh Carolina coast, October, 188(5, collected for the United

States Fish Commission by S. E. Meek, Fulton Market, New York.

The cysts were in small clusters in the abdominal cavity of the host.

One cluster was 12 mm. long and 7 broad—all the cysts small; a

typical one measured 1.7 mm in length and 0.88 in breadth.

Dimensions of cyst and embryo.—Length of cyst, 1.3 mm.; breadth,

0.7; length of embryo, 1.14; length of bothria, 0.38; length of con-

tractile bulbs, 0.31 diameter of bulbs, 0.15; diameter of proboscis,

exclusive of hooks, 0.017; length of longest hooks, 0.011. The inner

face of the proboscis bears extremely small bristle-like hooks. The
outer face bears, for the most part, rather stout, recurved hooks

(Plate Yl, fig. 9.).

5. Cysts from stomach wall of the sting ray (Trygon ccntrura) (Nos.

5477, 5478, 54S1, U.S.X.M.), collected at Woods Iloll, IMassachusetts,

August 14, 1885, July 27, 188G, July 18, August 3 and 10, 1887, and
July 24, 1889.

The cj'sts are small and contain small subconical blastocysts, which

have a rudimentary embryo near the larger end.

Dimensions of alcoholic specimens.—Length of blastocyst, 1.44 mm.;
diameter at larger end,*0.94; diameter at smaller end, O.IG; length of

embryo, 0.144; diameter of embryo, (,08, Calcareous bodies are present

in the blastocysts, and some cysts were found in which the contents

had degenerated. Two cysts, belonging one to each of the first two
lots, are larger than dimensions given above—3.5 mm. in length. For
the others the dimensions given are typical.
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In all cases the embryo was too rudiraeiitaiy to allow of even approxi-

mate ideutilieatiou.

6. Cysts (Nos. 4838, 4822, U.S.N.M.) from stomach wall o£ the dogfish

{MusteJtis cani.s), collected at Woods IToll, ]\[assachusetts, July 22, 1S8G,

and July 22 and 25, 1887. In most cases these cysts are small with

rudimentary embryos, in which the proboscides are too rudimentary to

be of vahie in determining specific characters. A typical cyst measured
1.5 mm. in diameter and contained a blastocyst 1.04 mm. in length and
0.8 broad.

In one lot embryos were obtained from blastocysts (alcoholic speci-

mens), which gave the following measurements : Length, 1.3 mm. ; diam-

eter, 1.1; diameter of proboscis, exclusive of hooks, 0.034; diameter,

including hooks, O.OG; length of hooks, 0.011) (Plate YI, figs. G, 7).

These larvii' bear a strong resemblance to R. robustuni, Linton.

7. Cysts from intestinal wall of common skate {Rata erinacea) {l^o.

5482, U.S.N.M.), Woods Holl, Massachusetts, August, 1884, twice. No
embryos. Cysts in first lot filled with amber-colored waxy secretions.

The second find consisted of an elliptical cyst in the liver, 3i by

2i mm. in diameter, and about 1 thick; reddish brown. Contained

roundish granular masses from O.IG to 0.40 mm. in diameter. Cyst

had a pedicel which contained quantities of blood corpuscles of the

host. This may be a sporocyst.

8. Small cysts from gill of goosefish [Lopliins piscatoriifs) {'No. 547G,

U.S.N.M.), Woods Holl, Massachusetts, July 18, 1885.

These cysts were from 1 to 2 mm. in diameter, contained masses of

carbonate of lime, and could not be identified.

9. Cysts from serous coat of intestine of billtish
(
Tetraptitrus Imperator)

(No. 5501, U.S.N.M), Woods Holl^ Massachusetts, July 31, 1895.

These cysts were filled with chocolate-colored waxy secretions. They
were evidently caused by the presence of a parasite which had under-

gone complete degeneration of tissue.

10. Cysts from ])eritoueum of flounder {Pseudopleuronectes amerieanus)

(No. 5502, U.S.N.M.), Woods Holl, Massachusetts, August 23, 188G, and

August 10, 1887. These cysts are from 2 to 3 mm. in length and look

like tetrarhynchus cysts. Many of them are entirely or partly degen-

erate, containing much carbonate of lime, and in no case could the

exact nature of the cyst be made out.

11. No. 4837. Cysts from peritoneum of butterfish {Stromateus tri-

acanthus), Woods Holl, Massachusetts, July 23 and August 24, 1887.

Small cysts less than 2 mm. in length, which contained an elongated

blastocyst (?) from 1 to 2.4 mm. in length. Some of these had an

aperture at larger end. The cysts had yellowish granular walls, and

inclosed the l)lastocyst (?), which was itself twisted in a transparent

membranous sac. The chyle of the intestine of the first lot was found

to contain numerous examples of these embryos—i. e., identical with

the blastocysts ( ?) above.
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14. TETRARHYNCHUS BISULCATUM, Linton.

(Plate VI, fig.s. 11-15.)

lihymhobothriuin bisuhutiim, LiNTOx, U. S. Fish ("om. Kept., 1886, pp. 479-486, pi.

IV, tigs. 9-23; T. S. Fi.sh Com. Kept., 1887, pp. 8.-)7-861. pi. xiv, tigs, 10-12. aud

pi. XV, fig. 1.

I have found a larval TctrHrhynclitiH, which 1 refer to this species, ou

a nuuiber of occasions and in a variety of hosts.

Titrurhynchtia hisiilcatiim, rollerted at M'ooda Iloll, Mdnsachusetts.

No.
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The specimen from the torpedo was found iu the pyloric division of

the stomach; only the scolex present. It presents some differences

from typical scoleces of T. hisulcattim, the proboscides being stouter

than usual for that species. The proboscides were retracted and only

the short hooks at base of proboscis were seen at first; their length

was 0.014 mm. The specimen was then made transparent with oil of

cloves and the hooks found to agree in size and shajie with those of

T. hisulcatnm (figs. 13, 14) (Xo. 4834, U.S.N.M.).

15. TETRARHYNCHUS ERINACEUS, Beneden.

vl'late VII, ligs. 1-8.)

Tetrarltynchiis erinaceiis. Beneden, Mem. Vers. Intest., pp. iJJS-lol, 3(i7, \>\. nviii;

Lfs Pois Belg., pi. v, fig. 12; pi. vi, fig. 3.

—

Ol.sson, Lund's Univ. Arsskrift,

III, p. 50, pi. II, figs. 42-44.

A species which has hooks that bear a strong resemblance to those

of Rhyncliohotkrium imparuinne, Linton, but with a cystic habit much
like that of Synhothrinm, JilicoUe, occurs twice in my collection and once

in the United States National Museum collection

:
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circumference of the proboscis. Tlie remainder of the surface is cov-

ered witli niiiinte hooks ]>laced (slose together. Tliese minute hooks

also extend for a short distance between tlie spirals of larger hooks,

where they are a littk^ larger than they are on the outer surface of the

})roboscis. The larger spirals are about 0,09 mm. apart.

No. 2 (fig. 0), sketch of alcoholic si)ecimen, embryo detached from

blastocyst to which it was firmly adherent: from Pomatomus saltafrix.

The bothria are doubtless distorted. The sketch was made with the

aid of a camera lucida, and represents exactly the appearance of the

embryo. It is quite difterent from other embryos, having the charac-

teristic hooks of R. erhiacens. Figure 7 is a sketch of a jwrtion of a

proboscis of this specimen. It will be seen that it agrees with the

si)ecimen from C. rctialc in every essential i)articular. Dimensions of

this interesting alcoholic specimen are as follows: Length, 2 mm.;

breadth of head, 1.08; diameter of neck, 0.34; length of contractile

bulb, 1 ; diameter of proboscis, excluding hooks, 0.00; length of stout

hooks, 0.00; breadth of same, middle of hook, 0.038: length of long,

slender hooks, 0.10(5; length of shortest hooks, 0.005.

16. TETRARHYNCHUS ELONGATUS, Wagener.

(Plato VII, fijrs. 9-12.)

Anthocephalnx elongatns, Wagener, Nov. Act. 1. c. 57 aufl 81, pi. xvii, fig. L'lT;

XVIII. fig. 218.—DiESiNG, Revis. <1. cepb. Ah. Par., p. 313.

—

Olsson (Tctra-

rJujnchiis, statu scolecis), Lund's Univ. Arsskrift, IV, p. 9, pi. Ill, fig. 63.

—

Leidy, Proc. Acad. Nat. Sci. Phil., 1890, p. 282.

Under this title, I notice some larva^ of tetrarhynchus from the liver

of the sunflsh {Mota rotunda).

The specimens (No. 5184, U.S.N.M.) were obtained from the United

States Fish Commission, having been collected oft" Marthas Vineyard,

Massachusetts, September 10, 1880, and sent to me for identification. I

therefore have seen them only in the condition of alcoholic specimens.

The specimens were still in the liver, which was, in places, tunneled out

by the parasites, and the latter were much broken, so that iu>ne of them

could be taken out entire.

The blastocysts are subspherical at the anterior end, which contains

the head and neck of the embryo. The i)Osterior end is elongated into

a slender cylindrical body. When the head and neck portion is

'liberated from the anterior end ot the blastocyst, it still remains

in connection Avith the posterior slender part of the blastocjst.

The diameter of the rounded anterioi- portion of one blastocyst was
5 mm. The posterior slender i)ortion, so much of it as was extracted

from the liver of the host, measured G5 mm. in length and 1.5 in diameter.

One of the globular enlarged portions of a blastocyst was placed in

glycerine and left until thoroughly softened, then opened carefully,

and the embryo uncoiled. It was found to be continuous with the
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slender posterior part, all beiug inclosed ill a thin transparent covering.

Xo sign of segmentation was observed.

The most characteristic feature is the prolongation of the anterior

ends of the bothrial lobes to form the unarmed basal portion of the
I)roboscides.

A specimeu, slightly compressed, yielded the followiug measure-
ments: Length of bothria, IM! mm.; breadth of head, l.G; length of
anterior prolongation of bothria, l.S; diameter of same, 0.34; length
of proboscides, estimated from retracted organ, G.7."); length of con-

tractile bulbs, 2.4; diameter of same, 0.34; length of longest hooks, 0.12.

Hooks were seen only on the retracted proboscides. They are of

very diverse shapes, a few of which are shown in figure 1-'. The
arrangement could not be made out exactly. There is a cluster of

small bristle-like hooks near the apex (a), preceded at extreme tip by
a few large horn-shaped hooks [h). The most abundant type is long,

slender, and slightly curved {d). The type {e) constitutes three or four

longitudinal rows throughout the length of the i>roboscis.

17. TETRARHYNCHUS BICOLOR. Bands.

(Plate Vlir, tigs. 1-6.)

Bothriocephalus bicolor, Baj;tels, Diesiug, Syst. Helm., I, p. 608.

Tetrarhynchohothrium hicolor, Diesixg, Kevis. d. ceph. :ib. I'lir., pp. 316, .317.

I refer to this species live different lots of larvae of tetrarhyuchus

from four species of fish.

1. From the dolphin {Goryphivrut kippiiriis) (No. 5483, U.S.IST.M.).

The specimens in this lot were collected August 13, 1<SS5. The fish had
been taken on the Gulf Stream a day or two before: iSTumerous on
peritoneum and mesentery.

2. (No. 4820, U.S.N.M.) From the swordfish {Xijyhias (jladius), off

Marthas Vineyard, Massachusetts, July 25, 1887 : three specimens from

l)eritoneuin.

3. (No. 4817, U.S.N.M.) From the dusky shark {GarcTiarhinm

ohscurus), Woods Holl, Massachusetts, August 12, 1887; one specimen

adhering to mucous membrane in pylorus.

4. (No. 4825, U.S.N.M.) From the tiger shark {Galeocerdo tigrinun).

Woods Holl, Massachusetts, August 14, 1889; five specimens from

stomach.

5. (No. 4829, U.S.N.M.) From the swordfish, i^eritoneum and mes-

entery; four specimens. Label reads: "September 21, Trawl line,

U. S. Fish Commission."

These specimens present considerable difference in size and general

appearance of the scoleces, but apparently are absolutely ideutical in

the arrangement of hooks on the proboscides. The character of the

proboscides being so peculiar, particularly the nature of the hooks on

the base of the proboscis, that where, as in these cases, only the
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scoleces are available, I do not feel justified in referring tliem to differ-

ent species.

The description of this s])ecies given by Diesing" is:

Head oblong, cylindrical, violaceous, with four narrow oblong bothria

imniorsed in the head, transversely rugose. Proboscides very slender

and short. Xeck cylindrical. Dody very short, articulated, posteriorly

rounded. Genital aperture in median furrow of body.

I must confess to no small degree of difficulty in the classification of

these forms, the descriptions of T. ru<josum ' and T. hicolor api)lying

equally well. Besides, there is a great diversity of form in the scoleces

themselves, so that the difficulty of classification is not lessened by
referring them to different species.

The specimens from Corypluvna hippurua were found, some encysted

and some free, in the peritoneum and mesenterj' of their host. T have

no mention of color in my notes made at the time of collection. My
recollection is that they Avere the ordinary yellowish white, so comniou

among allied forms. The arrangement of the hooks on the proboscides

agrees with that shown in figures from Carcharlas: About seven hooks

visible in a si)iral on one side near middle of proboscis, about six near

apex, and about eight near base, while at the base are the characteris-

tic uncinate ]dates shown in the sketch; length of proboscis, about

1 mm. The alcoholic specimens vary.in length from 4 to 8 mm., and in

shape from ovate to oblong-linear, according to stat* of contractiou;

usually corrugated, though not always, some of the smaller nearly

smooth. The larger specimens show distinct bothria.

In the specimens iov Xiphias (jUulius, the proboscides, while relatively

more slender than iu those from Coryphiena, the arrangement aud

character of the hooks appear to be identical. The bothria are very

iiulistinct, elongated, narrow, parallel, giving to the larva a striated

appearance. Dimensions of one alcoholic specimen: Length, 6 mm.

;

diameter, 1.23 •. length of proboscis, approximate. 0.50; length of probos-

cis sheath, about 1: diameter of proboscis at base, exclusive of hooks,

0.08; at apex, 0.07. In one of the lots from the swordfish three of the

larval T. hicolor were found with their proboscides penetrating the tis-

sues of /i7/f/«Y7/o&of/<r?«»i (ittenuatiis, with which they were associated.

Length of living specimen from Xiphias (/Jadins, 10.5; neck inclosing

short tail-like part by a collar ; color of living specimen, yellowish white.

The specimen from the dusky shark was purple red, adhering to pyloric

di\"ision of stomach. The stomach wall was locally iullamed where this

parasite was attached. Tliere \\ as also another ulcerated spot in the

mucous membrane near by.

In life the greater part of the s})ecimen Mas a deep ]Hir])le red. The
anterior end and the posterior behind the bothria were a few shades

lighter.

'DieeJug, liovis. d. ceph. al>. Par., p. 816.
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The specimen was quite active when first removed: Length, 7 mm.;
diameter in front, 2; diameter middle, 2.5; diameter posterior end, 1.5;

diameter of posterior appendage, beginning of strobile, 0..").

In the alcoholic specimen a little more than the middle third was
dark brown, the two ends were yellowish white. Length of jiroboscis,

1 mm.; diameter of proboscis, exclnsive of hooks, at base, 0.11; apex,

0,05; length of contractile bnlbs, 1; length of longest hooks, 0.03. For
character of hooks see figs. 5, 0.

I have no color notes on the specimens from the tiger shark, and infer

that they were the usual yellowish white of most entozoa. The arrange-

ment and character of the hooks agree with those figured for specimens
from dusky shark. Dimensions of alcoholic specimen : Length, 5 mm.;
maximum diameter, 1.4; length of jm^boscis, 1; diameter at base, 0.10;

near middle, O.OS, including- hooks; length of ordinary hooks, (.020.

18. SYNBOTHRIUM FILICOLLE, Linton.

(Plate VIII, tig.s. 7-12.)

Siinde.smoboihriiiin jUlcoUc, Lintox, U. S. Fish Com. Rept., 1S87, pp. 861-8ti2, pi.

XV, figs. 2-4.

'

Tetrarhijuehoholhriinn (larva), Amer. Xat., Feb., 1887, p. 199, lA. x, figs. 7-11.

SynhotliriiDit scole.r, Hill, Proc. T.,inn. Sori. New 8onth Wales (1891), IX, pp.
75-82, pi. V, ligs. 11-19.

I have found this parasite in its larval condition— i. e., embryo and
blastocyst encysted—frequently and in a variety of hosts, the most
usual host being the blueflsh {I'omntomus saltatrix).

Following is a list of hosts in which I have found this worm. The
list also comprises most of the finds of the parasite that I have made;
all collections except Xo. 9 made in the vicinity of Woods Holl, Mas-

sachusetts:
Si/nhothrium JiUcollc.

No.
tr.S.N.M.
number. Host.

5495
4824

'4809'

'4831

5490
5486
5485

5992
5496

5491
5493
5489

isio'
4813

5488
4792

5487
4808

Aug.—,1884
do
do
do
do

July 2t, 1886
Aug. 5, 1886
Aug. 12, 1886
Oct. —,1886

July 27, 1887
July 29, 1887

July
Aug.
Aug.
Aug.
Aug.
Sept.
July
July
July
July
Aug.
Aug.

30, 1887
1, 1887
6, 1887
8, 1887

10, 1887
2, 1887

9, 1889
15, 1889
27, 1889
29, 1889
19, 1889
20, 1889
— , 1883

Bliiefish(Poma<om?/s«aJto<Wa!),serouscoveringofstomach, etc.

Squeteague {Cynoscion regnlis), out.side of ovary.
Squeteague {Ci/noscion regalis), serous covering of viscera.
Bluetish (romiitoiniis saltatrix), on stomach and intestine.
Blueflsh (I'diiiatoiiins saltatrix), on viscera.
Dogfish {Miii^tehis- fiinU), muscular coat of stomach.
Blueflsh {Vomatom its saltatrix), serous covering of vi.scera.

Cero {Scomberonionm rff/alis), on stomach, liver, etc.
Bluetish (Pontatotiiiis saltatrix), mesentery, etc., collected hv

S. E. Meek, Fulton Market, New York.
Pomolobug inediocrin, serous covering of viscera.
Blueflsh (I'limaton} us saltatrix), serous covering of vi.scera, and
between mucous and submucous coats of stomach.

Cero (Scomberomorvs regalis), on viscera.
Sting Ray {Trygon centritra), stomach wall.
Lohotes svrina'tncnsis, serous covering of viscera.
Dogflsb {Miisteliis canis), stomach wall.
Trygon centnira, stomach wall and si)leen.

Common Flounder {Faralichthys il< ntatits), stomach wall.
Blueflsh (Pomatomiis saltatrix), serous covering of viscera.
Blueflsh (Pomatomvs saltatrix), on liver, .spleen, etc.

r.lueti.sh (Pnmatomns saltatrix), serous covering of viscera.
Caballe {Scomheromorits caualla), serous covering of viscera.
Cero (Scombcromorus regalis), serous covering of viscera.
Scowberomoriis macvlatus, seroua covering of viscera.
Squeteague (Cynoscion regalis), on viscera (No. 898 U.S.N.M.),
collected by R. S. I'arr.
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In No. 11 of the above list thirteen specimens of bluefisli were exam-

ined. In Xos. 18, 19, 20, and 1*3 there were forty-four fisli examined.

Cysts containing: larval Tetrarhyiichida' are rarely absent from the

blueflsh.

The hooks as represented in figs. 9, 10 are quite different from those

heretofore i)ublished for this si)e{;ies. The specimen described in the

United States Fish Commission lleport for 1889 had the proboscides

retracted so that only a few hooks lying near the base of a proboscis

could be distinctly seen. The most distinctive feature of the i)robos-

cides of this species is the relatively long, slender, and nearly straight

hooks, which are tlie predominating kind, and in certain jiarts of the

proboscis the only kind. Most of the long slender hooks, when seen

under favorable conditions, M'ith proper enlargement, are seen to be

notched at the end, a feature which is characteristic of this worm.

This feature is easily overlooked, and I have repeatedly thought I had

found embryos which did not jiossess it, but upon a careful examination

of an everted proboscis, I have never failed to find hooks with their

extremities notched.

I reproduce here, with some slight alteration, my account of this

worm given in an article published in the "American Naturalist.'"

Another form of cyst I will notice briefly and illustrate by an embryo
taken from the surface of the liver of tlie cero [Scomberomorns rcgalis).

This cyst is long and slender, about 10.."j mm. in length and 1.5 in

diameter, yellowish, opaque, but broken in places so as to show the

outline of the blastocyst.

The blastocj'st, which is set free when the walls of the cyst are rup-

tured, is long and slender, with a neck-like constriction at one end.

The head part thus set off is very changeable in form, expanding, con-

tracting, moving up and down and from side to side, and rotating

on the constricted neck. The longer part or body of the blastocyst

also undergoes much change of form by irregular contraction and
expansion, but these movements take i)lace more slowly than in the

head. The color is ivory white, slightly translucent when extended.

When compressed, the embryo is discovered lying in a coil in the head

of the blastocyst. The parenchyma of the head i)art is now seen to

be much coarser than that of the body i)art, the coarseness being due
to the presence of numbers of large, oval, retractile fluid spaces. The
l)arenchyma of the body is dense and finely granular, with smaller

retractile masses than those in the head i)art. When the head part of

the blastocyst is broken open, the embryo is released, but instead of

separating from the blastocyst, as in the case of an embryo Ehyncho-

hothriinii, the blastocyst remains attached to the scolex much like the

cystocercus of Twriia. The method of release, however, is <pute dif-

ferent from that of the cystocercus of most Tti^nia. Instead of unfold-

ing like the finger of a glove, the neck of the scolex first emerges in the

February, 1887.
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form of a loop. While in this position the head lies close beside the
base of the neck in the vicinity of the contractile bulbs. The head is

released by a simple straightening of the neck, which, at its base, a
short distance back of the contractile bulbs, remains attached to the
head part of the blastocyst. In this specimen, after the head of the
scolex was released, the anterior part or head of the blastocyst con-

tinned for some time working- backward and forward on the neck of

the scolex like a movable barrel on a stationary i)iston. Considerable
pressure was applied for the purpose of making the scolex separate
entirely from the blastocyst, but without causing it to break loose.

When pressed out as far as it would go, it could be seen that there was
an unbroken continuity between the scolex and the blastocyst. The
posterior tapering end of the scolex, however, was clothed with straight,

fine, hair-like bristles like those noticed in an embrj^o Bhyncliohotlirium.

The bothria are four in number, in opposite, lateral pairs, spreading

from the front of the head. They are quite mobile, sometimes with the

sucking disks turned forward, sometimes backward, and with a retract-

ile proboscis, armed with long, slender, slightly recurved hooks,
belonging to each bothrium. The proboscides were everted but a short

distance, but they were apparently fully developed. Tlie proboscis

sheaths are spiral and the contractile bulbs slender. A reticulated

system of vessels in the margins of the bothria and sinuous longi-

tudinal vessels behind the contractile bulbs and near the edges of the

blastocyst were made out in the living specimen.

In a specimen which was lightly stained with carmine and placed in

glycerine, the scolex and body part of the blastocyst are red, while the

globular head-like part of the blastocyst is golden yellow, the staining

fluid only showing faintly in some longitudinal central vessels. This

same part in unstained specimens in alcohol is yellowish and more
opaque than the body, which is white with a faint bluish tinge.

The development of this form at this period differs from that of

BJiyncJiohothrium, in that the blastocyst is retained as a part of the

scolex after the latter is released. I have repeatedly tried the experi-

ment of opening blastocysts of these two types, with the results in

every case the same. In the one case the embrj-o does not seem to

have any permanent connection with the blastocyst when the walls of

the latter are broken; in the other, the embryo can not be removed
from the blastocyst without breaking a connecting bond. The finding

of a specimen ^ in the intestine of a sting ray
(
Trygon centrura) proves

that the blastocyst maintains its connection with the embryo for some

time and through many vicissitudes. It is highly probable that it

thus forms a part of the adult strobile, or at least remains attached as

a nutritive vessel until absorbed by the growing strobile.

Following are brief exceri)ts from memoranda made on some of the

' United States Fish Commission Eeport, 1897, p. 861, pi. xv, fig. 2.

Proc. N. M. vol. xix 52
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foregoing lots, either at time of collecting or in the subsequent exami-

nations of them incident to tlie "work of identification. These notes I

shall arrange under the head of the several hosts:

1. Pomatomus saltafrix.—Cysts containing this parasite are of fre.

quent occurrence in this liost. They usual]}' occur in elongated cysts

lying on the viscera, in the mesentery, sometimes embedded in llie liver.

I find among my notes mention of one which had the exceptional i^osi-

tion of being under the submucous coat of the stomach. The length of

this blastocyst was 25 mm. It was rolled up irregularly into a round

mass.

Usually these C3^sts can be readily recognized from those containing

Rhynchobothrium larva by their more slender habit, and, where the

outline of the contained blastocyst can be distinguished, by the neck-

like constriction near one end which separates the subglobose head

portion, in which the embryo lies, from the elongated body of the

blastocyst. The blastocyst is sometimes very long and does not seem

to bear any special relation to the size of the embrj'o, which, when fully

developed, does not exhibit much variation in size. The longest cyst

from the bluefish of which I have made measurements is 55 mm. ; ante-

rior part, 3 in diameter, elongating to G; posterior part, 1,1 in diameter.

After twenty-four hours in water one of these blastocysts measured

92 mm. in length. In one lot of cysts examined in alcohol, among the

usual elongated forms was one oval cyst, which contained a dark

brown mass of waxy consistency, in which a blastocyst of a synhotlirhim

was found. The posterior part of the blastocyst, instead of being

elongated, was contracted to 5 mm. in length, and was 2,25 mm. in

breadth.

2. Gynoscion regalis.—I have not found this parasite of frequent

occurrence in the squeteague. When they do occur, they have the

same appearance as those of the bluefish. Dimensions of alcoholic

specimen: Length of blastocyst, 27 mm.; length of anterior portion,

6; diameter of anterior portion, 2.5; diameter of elongated j)osterior

portion, 2; length of embryo, apin^oximate, 4.G; breadth of head (com-

pressed), 0.48; diameter of neck, 0.17; length of contractile bulbs,

1.4; length of slender hooks on proboscis, 0.06 to 0.08. Color of head

portion yellowish brown, elsewhere whitish.

3. tScomberomorns cavaJla, S. regalis, S. macnlatus.—This parasite

appears to be of frequent occurrence in these fish. I have not had

the ojiportunity of examining juany of these fish, but all that I have

examined have had a number of these parasites in elongated cysts on

the viscera. One specimen from JS. maculatus was found with a mass

of carbonate of lime in the posterior part of the blastocyst.

4. PomolohuH niediocris.—A blastocyst, Mith everted embryo attached,

from the peritoneum of this fish, was very active when first removed
from the yellowish-white cyst, varying in length within short intervals

from 9 to 20 mm. The globular anterior portion from Avhich the head
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and neck of the embryo were released was the most changeable, its

walls being well supplied with contractile tissue.

Dimensions of alcoholic specimen: Length of posterior elongated

portion, 7.1 mm.; diameter of same, 0.9; diameter of globular anterior

l)ortion, 1.5; breadth of head of embryo, 0.47; diameter of neck, 0.2;

length of longest hooks, 0.08; length of small hooks, 0.013.

5. Paraiichthys denfatus.—The single specimen which I have from

this host presents some differences from tliose from other hosts and may
differ from them specifically. A sketch was made of the living specimen,

but no other notes made at time of collecting. The sketch shows the

usual division of the elongated blastocyst into an anterior subgiobular

portion containing the embryo and an elongated i^osterior portion—the

latter about three and a half times the length of the former when at rest.

When compressed, there is brought into view an interior prolongation of

the posterior part, which extends into the anterior portion, occupying

about the posterior fourth of that part, while the embryo is confined to

the anterior fourth of the same part. Two prominent sinuous vessels

are seen in the anterior part lying one on each of the lateral margins

—

when compressed (fig. 8). Unfortunately the alcohol had evaporated

from this specimen when I came to study it for identification, and it was
ill very poor condition. The hooks were dark red. This I think must
be due to changes with the drying of the specimen, since 1 find no men-
tion of such fact among my notes. If the hooks had been red in the

living worm, that fact would hardly have been overlooked, although but

superficial examination was made of it at that time. The breadth of

the head, alcoholic, is 0.46 m. ; diameter of neck, 0.12. The largest hooks

are not well shown ; length of such hooks as were seen, near base of pro-

boscis, 0.038. This is much less than length of characteristic long

slender hooks in this species, but not contradictory of that species, since

some hooks near base of proboscis in typical specimens may be found

having such diuiensions as this.

6. Trygon centrura.—Yon\\(\. ou three occasions in this host, where its

presence must be regarded as accidental {Xenosite, van Benedeu). One
examined as alcoholic specimen; proboscides fully extended and exhib-

iting characteristic hooks; at base hooks resemble those figured in my
paper in the United States Fish Commission report for 1887 ; elsewhere

hooks long and slender, about 0.06 mm. in length; standing nearly at

right angles to the proboscis, and having the appearance of being in

whorls instead of spirals, with about ten hooks in a whorl.

The cysts from one stingray were hard, with a yellowish-white gran-

ular deposit, appearing to be undergoing degeneration, but with larvae

develo])ed in them.

7. MnsteJus canis.—Found at two different times in this host. Speci-

mens identical with those found in sting ray, large hooks slightly bifur-

cate; this character also seen in hooks of specimens from other hosts.

Measurements of living specimen: Length of cyst, 5 mm.; diameter, 3;
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lengtli of blastocyst, about 20; breadth of head of embryo, 0.72; diam-

eter of neck, 0.2; length of bulbs, 0.9; length of hooks, 0.06. The
anterior jtortiou of blastocyst was oval, with about three constrictions

posteriorly, giving it a somewhat chrysalis outline. The length of the

bead and neck of embryo in one instance, 4.5 mm.; in another, 5.2.

Hill ' has examined some of the developmental stages of a Synboth

rium agreeing closely with published descriptions of S. JiUicolle, which

he finds in the peritoneum surrounding the intestine of the jewfish

{Sekcna aquila).

The following conclusions are reached by that author:

1. The so-called blastocyst or endocyst is the serial homologue of

the caudal vesicle of the Cysticerci.

2. The wall of the invagination sac represents the body of these

forms.

3. The scolex, consisting of head and neck, arises from the bottom of

the invagination sac, as a knob-shaped process, which, bj^ subsequent

elongation and differentiation, gives rise to the fully formed scolex.

EXPLANATION OF PLATES.

Many of the figures were drawn with the aid of an Abbe camera Incida, mounted
on a Zeiss stand No. VII.

Where not expressly stated otherwise, it is to be understood that the sketches are

made from alcoholic specimens.

Plate V, tigs. 8-11, were drawn by Mrs. M. B. Linton, other figures by the author.

Plate I.

Ligula cMlomycieri, from spleen of Chilomijcterus geometricus.

1. Anterior end of specimen. Enlarged three times.

Larval dibothrinm ( ?) from cyst in Sarda aarda.

2. Entire specimen. Enlarged eighteen times.

3. Posterior end of same, cleared in oil of cloves, enlarged about fifty times.

Larval Echeneihothria. ?

4. Scolex of specimen from intestine of Limauda ferruginea. Enlarged two hun-

dred and twenty-five times.

5. Specimen from intestine of Lopliins jnscniorius, showing pseudosegment, life.

Enlarged twelve times.

6. Specimen with head retracted from gall bladder of Cynoscion regalis, life.

Enlarged sixty times.

7. Specimen from same host, myzorhynchus riinuel-shaped, life. Enlarged sixty

times.

8. Specimen from gall bladder of C. regalis, r red spots, life. Enlarged thirty-six

times.

9. Scolex from same host, head retracted, life.

10. Scolex from same host, myzorhynchus extended, life.

11. Abnormal specimen from gall bladder of C. regalii, life. Enlarged twelve

times.

12. Specimen from gall bladder of C. regaVis, compressed, life. Enlarged twenty-
four times.

•Proceedings of the Linaeau Society of New South Wales, IX, p. 75.
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13. Anterior end of head of same, compressed, life. Enlarged two hundred and
twenty-five times. ?> h, bothria; ji. myzorlnjnchtis; r, r, vessels of water vascular

system ; c, calcareous bodies.

14. Specimen from intestine of Faralichihys dentatus, contracted, life.

15. Abnormal specimen from same host ; a, posterior end contracted, life.

Plate II.

Phyllobothrinm loUginis, from the squid {Ommastrcphes illecebrosus)

1. Specimen slightly compressed and enlarged, life.

2. Sketch of specimen lying in water, life.

3. Scoles with one bothrinm flattened on bottom of dish, life.

4. Scolex compressed and magnified. j>. myzorhijnclms : h h, bothria; v, vessel of

water vascular system, life.

5. Single bothrinm, enlarged, life.

6. Anterior end of bothrinm, showing auxiliary suckers, life.

7. Very young scolex, magnified, life.

8. Another young scolex, showing difierent state of contraction, life.

9. Another young scolex with bothria retracted; h, posterior edge of bothrinm,

natural size.

TJiysanoceplialmn, species from the squid (Ommastrephcs Ulecehrosus)

.

10. Lateral view of scolex. Enlarged two hundred and twenty-five times.

11. Antero-marginal view of same. Enlarged two hundred and twenty-five times.

Ehynclioliotlirium larva;.

12. Part of proboscis and hooks of specimen from cyst in Cenlroprisies striatus; a b,

hooks from opposite sides of proboscis near apex. Enlarged three hundred times.

13. Cyst (c) with blastocyst (&) and embryo (e) from Caranx chrysiis. Enlarged
eighteen times.

14. Embryo of same released from blastocyst and enlarged.

15. Portion of proboscis of same, highly magnified.

16. Cyst (c), blastocyst (h), and embryo (e) fTomAngnilla chrysypa; m, hyaline mem-
brane surrounding the blastocyst. Enlarged fifteen times.

Plate III.

Rhynchobothrium larvw.

1. Embryo removed from cyst, peritoneum of Anguilla cliryaypa. Enlarged fifteen

times, life.

2. Cyst, blastocyst, and embryo from Microgadus tomcod. Enlarged fifteen times,

life.

3. Cyst, blastocyst, and embryo from Prionotiis evolans. Enlarged twenty times,

life.

4. Embryo removed from cyst (fig. 3). Enlarged twenty-four times, life.

5. Ten hooks from proboscis of embryo (fig. 4). Enlarged three hundred and
seventy-five times.

6. Hooks, base of proboscis of embryo from cyst in Menticirrus saxatilis. Enlarged

two hundred times.

7. Hooks, base of retracted proboscis of embryo from cyst in Macrurus hairdii.

Enlarged two hundred times.

8. a to /, hooks, proboscis of embryo from cyst in Phycis chusa. Enlarged three

hundred times.

9. Two hooks from proboscis of embryo from cyst in Stenotomim chrysops. En-

larged about three hundred times.
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10. Cyst with blastocyst and embryo from Stenotomus chryaopa. Enlarged twenty-

two times, life.

11. Embryo removed from cyst (fig. 10). Enlarged, life.

12. a and b, parts of ])robosci8 of same (tig. 11), showing retractor muscles (r m)
and granular ribbon (g) through the transparent walls. Enlarged two hundred and
twenty-five times, life.

13. Optical section of contractile bulb of embryo shown in fig. 11, showing inser-

tion (»i) of retractor muscle of proboscis, life.

14. Eliyncliohothrium from intestine of Carcharias Jittoralis. Enlarged ten times.

15. Part of body of same showing racemose bodies. Enlarged two hundred and
twenty-five times.

16. Hooks from retracted proboscis of same, large hook near base, small hook near

middle or toward apex of proboscis. Enlarged three hundred times.

17. Embryo from cyst in Pomatomns sallatrix. Enhirged three times.

18. L:i feral view of head of same. Enlarged twenty-seven times.

19. Hooks from retracted proboscis of same. Enlarged three hundred times.

Plate IV,

RhynchobotliriuDi larvce.

1. Cyst with blastocyst and embryo from C}/)toscion regalis. Enlarged eighteen

times, life,

2. Blastocyst from Mustelus canis. Enlarged three times.

lihynchobotln-iitin heterospiiie, Linton, from AnyuiUa chrysypa.

3. Blastocyst (b) inclosed in a hyaline envelope (h) and containing an embryo (e).

Enlarged, life.

4. Embryo removed from blastocyst (fig. 3). Enlarged twenty-two times, life.

5. Contractile bulb and beginning of proboscis sheath, diagrammatic representa-

tion of diagonal muscles, life. From embryo (fig. 4;.

6. Optical section of same: a, proboscis sheath; b, wall of bulb; c, central cavity

filled with fluid which is forced out into the proboscis sheath by the contraction of

the muscular walls of the bulb, thus catising the proboscis to unroll; ri, retractor

muscle inserted on the wall of the bulb and attached to the tip of the proboscis.

The contraction of the longitudinal fibers of this muscle retracts the proboscis, life.

7. Anterior end of bulb, optical section, more enlarged, letters same as in fig. 6,

8. Hooks from proboscis of embryo (fig. 4). Enlarged three hundred times.

Rhyttchoboihrium imparispine, Linton, from Lophius piacaiorius.

9. Cyst. Enlarged al>out three times, life,

10. Blastocyst Irom same, compressed to show embryo. Enlarged nine times, life.

11. Embryo with blastocyst attached as nutrient vessel. Enlarged six times, life.

12. Hooks from proboscis of same. Enlarged three hundred and forty times.

Rhynchobothriiim spi'ciosiim, new species.

13. Embrj'o removed from cyst, peritoneum of Pomatomits saliairix. Enlarged

three times. «, bothrium. Enlarged six times.

14. Optical section of neck of living specimen from P. saltatrix. Enlarged eight-

een times, c, cuticle; (7/., granulo-fibrous layer; r/., vascular layer; /mi., longitudinal

mus<les; Pm., parenchyma; ah., proboscis sheath; rm,, retractor muscles of probos-

cides; Pr., retracted proboscis.
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Plate V.

EhynchohothrUim apeciosum, new species.

1. View of portioa of proboscis near i>a8e. Specimen from F. saltairir. Enlarged

two hundred and twenty-fivo times.

2. 01)verse side of proboscis from that shown in lig. 1, near apex.

3. Apex of proboscis partly retracted, optical section diagrammatic. Specimen

from r. saltatrix.

4. Part of proboscis of embryo removed from cyst in Tylosnrus carihhwiis. Enlarged

two hundred and twenty-live times.

5. Obverse side of proboscis shown in fig. 4.

6. Group of hooks seen tlirough walls of sheath, proboscidos retracted; specimen

from cyst in Cijnoscion regalis. Enlarged two hundred and twenty-live times.

7. Plexus of vessels of water vascular system in edge of botbrium. Specimen

from F. saltatrix. Enlarged one hundred and fifty times, life.

Bhynchobolhriinii attenuatum, Rudolphi, from Xiphias (jladius.

8. Sketch of living specimen in water. Enlarged three times.

9. Diagram of front view of head, showing bothria and arrangement of probos-

cides.

10. Diagram of proboscis, sheath, contractile bulb, and retractor muscle.

11. View of proboscis. Enlarged twenty-seven times, life.

Plate VI.

Otohotliriutn dipsactim, new species, from Pomatomus saltatrix.

1. Embryo removed from blastocyst, a, ciliated organs of bothria (shown enlarged

in figs. 4, .'i). Enlarged twenty-seven times.

2. Two transverse rows of hooks on proboscis. Enlarged three hundred times.

3. Obverse side of proboscis from that shown in fig. 2.

4. Ciliated organs (rudimentary sense organs?) of bothria. Enlarged two humlred

and twenty-five times.

5. The same invaginated.

Tetrarhynchus larva.

6. Optical section of cyst with blastocyst and embryo from Mnstelus canis. Enlarged

eighteen times, life.

7. Portion of proboscis of larva from stomach wall of M. canis. Enlarged three

hundred times.

8. Cyst vfith. emhrjo from Chn'todipterus faber. Magnified.

9. Portion of proboscis from embryo of same. Enlarged three hundred times.

10. Cyst and blastocyst from peritoneum of Stromaieiis triacanthus. Enlarged

twenty-two times, life.

Tetrarhynchus hisnlcafuv}, Linton.

11. Cyst, blastocyst, and embryo from Faralichthys dentatus. Enlarged fifty times.

12. Scolex from cyst in stomach wall of Cynoscion regalis. Enlarged thirty-two

times.

13. Portion of proboscis of specimen from C. regalis. a, hooks from opposite sides of

proboscis. Enlarged three hundred times.

14. Base of proboscis of scolex from pylorus of Tetrcniarce occidentalis. Enlarged

three hundred times.

15. Posterior end of scolex of same. Enlarged fifty times.
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Platk VII.

Tetrarhijnchus erinaceus, Benerlei.

1. Embryo ;iitach(Ml to blastocyst, from peritoneiiiu of (hinoscionregalis. Enlarged

three times.

2. lload and neck of same. Enlarged lifteen times.

3. Portion of proboscis of same, apex. Enlarged two hundred times.

4. Portion of proboscis of same. Enlarged four hundred times.

5. Hooks, specimen from C. regulis, proboscides retracted. Enlarged two hundred

and twenty-five times.

6. Head and neck of specimen from cyst in I'omatoinuH naltalri.r. Enlarged lifty

times.

7. Portion of proboscis of same. Enlarged two hundred and twenty-five times.

8. a and h, hooks on opposite sides of proboscis of same, drawn to same scale.

Enlarged tifty times.

Tetrarhynchus elonyaius, Wagener.

9. Part of a blastocyst from liver of Mola rotunda. Enlarged one and ouo-half

times.

10. Scolex liberated from inclosing walls of blastocyst, but with slender portion

of blastocyst still attached.

11. Scolex showing prolonged anterior ends of the bothria, making bookless bases

to the proboscides. Enlarged six times.

12. a to g, hooks seen through walls of the proboscis-sheaths. Enlarged two hun-

dred and twcnty-fivo times.

Plate VIII.

Tetrarhijnchus hicolor, Bartels.

1. Scolex from Xiphias gladius. Enlarged three times.

2. Scolex from Coryphana hippurtts. Enlarged six times.

3. Scolex from Galeorcrdo tigrinus. Enlarged six times.

4. Proboscis toward apex of specimen, shown in fig. 3. Enlarged two hundred and

twenty-five times.

5. View of base of proboscis of specimen from Carchariniis obsctiriia. Enlarged

three hundred times.

6. Same specimen view of jiroboscis near apex. Enlarged three hundred times.

Syiiboihrium JilicoUc, Uutoii,

7. Blastocyst from Cynoscion regalis. Enlarged one and one-half times.

8. Anterior end of blastocyst compressed, specimen from ParalUhthys dentattts.

Enlarged fifteen times, life. Inked from pencil sketch by Margaret B. Linton.

9. Portion of proboscis, specimen from Mttstelus canis. Enlarged three hundred

times.

10. Portion of proboscis toward apex, specimen from Trygon centnira. Enlarged

three hundred times.

11. Hooks from proboscis of specimen from Cynoscion regalis. Enlarged three

hundred times.

12. Hooks from proboscis of specimen from romatomiix saltatrix—a near base, h

middle, c toward apex. Enlarged three hundred times.
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LiGULA AND Larval Echeneibothria.

For explanation of plate see pages 820, 821.
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Phyllobothrium, Thysanocephalum, and Rhynchobothrium Larv/e.

For explanation of plate see page 821.
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RHYNCHOBOTHRIUM LARV/E.

For explanation of plate see pages 821, 822.
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Rhynchobothrium Larv/e, Rhynchobothrium heterospine, Rhynchobothrium
imparispine, and rhynchobothrium speciosum.

For explanation of plate see page 822.
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Rhynchobothrium speciosum and Rhynchobothrium attenuatum.

For explanation of plate see page 823.





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XIX PL. LXVI

\ >W S^
-»^--SsaQ6x

^x^

^r 1,^,' -^'i^ifMjf'

-

—

\i

Wmmm
14

li^)

Otobothrium dipsacum, Tetrarhynchus Larv>e, and Tetrarhynchus bisulcatum.

For explanation of plate see page 823.
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Tetrarhynchus erinaceus and Tetrarhynchus elongatus.

For explanation of plate see page 824.
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Tetrarhynchus bicolor and Synbothrium filicolle.

For explanation of plate see page 824.




